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care prozedures. Disinfection - Lenses must be disiniected daily according to the 
heat disenfection or chemical disinfection regimen. Heat disinfection with the 
GELFLEX® Disinfector, Contact Lens Case and Soft-Therm® or BOILnSOAR®* has been 
tested microbiologically and shown to be an effective disinfection procedure for 
GELFLEX® (dimefilcon A} Contact Lenses. GELFLEX® (dimetilcon A) Contact Lenses 
must be-cleaned daily with Soft Matet or Preflex® Fresh Sott-Thérm® or BOILnSOAK® 
must be-used daily for storing the lenses, The GELFLEX® Contact Lens Case must be 
emptied and refilled with fresh Soft-Therm® or BOILnSOAK® solution each time the 
lenses cre stored. ita GELFLEX® Disinfector is not available for disinfection of the 
lenses, the lenses must be boiled in the GELFLEX® Contact Lens Case in a pan of 
water for 10 minutes. Chemical disinfection with Flexsol® has been tested micro- 
biologically and shown to be an effective disinfection procedure for GELFLEX® (di- 
mefilcor A} Contact Lenses. GELFLEX® (dimefilcon A) Contact Lenses must be 
cleaned and rinsed daily, or after wearing with Preflex® and Normol® The Burton, 
Parsons storage case must be emptied and refilled with fresh Flexsol® prior to disin- 
fecting the lenses. Fresh Flexsol® must be used daily for storing and disinfecting the 
lenses. 

: Do not mix or alternate the disinfection and storage systems. Flexsol® 
should aot be used with heat. 
Adverse reactions: Serious comeal damage may result from wearing a lens which 
has been soaked in a conventional hard contact lens solution containing preservatives 
which should not be used with soft hydrophilic contact lenses. On rare occasions, a 
lens may adhere to an eye as a result of the patient sleeping with the lens on or wear- 
ing a hypotonic lens. Ii a lens adheres for any reason, apply a few drops of Solt- 
Therm® or BOILnNSOAK® or Adapettes® directly to the eye and wait until the lens 
moves freely before removing it. The appearance of rainbows or halos around artifi- 
cial lights, often symptomatic of corneal edema, or the blurring of vision may occur if 
lenses cre worn for excessively long periods. Removal of the lenses tor at least one 
hour wil usually relieve these symptoms. If symptoms persist, reevaluation should be 
made. Excessive tearing, unusual eye secretions and photophebia are not normal. Hf 
these symptoms occur, the patient should be examined to determine their cause. 
CAUTION: Federal law prohibits dispensing without a prescription. Solt-Therm® 
and Sot Mate® are made by Barnes-Hind Pharmaceuticals, Inc., Sunnyvale, CA 
94086, EOILnSOAK® Preflex® Flexsol® Normo!l® and Adapettes® are made by Burton, 
Parsons & Co., Ine., Washington, D.C. 20027. AH items mentioned above are avail- 
able in retail drug outlets. 
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Only one of these ocular 
steroids provides what you 
actually prescribe every time... 


the clear one. 


fluorometholone 
suspension 


medrysone 
suspension 


prednisolone 


INFLAMASE” FORTE 


(prednisolone sodium phosphate) 1% solution 


acetate suspension 


INFLAMASE* FORTE 
(PREDNISOLONE SODIUM PHOSPHATE) 1% OPHTHALMIC SOLUTION 


DESCRIPTION: 
*Prednisolone sodium phosphate . . . ot ee . 1.0% 
iequivalent to Prednisclone 0.8%.) 
in an aqueous. buffered, isotonic solution of mono and 
dibasic sodium phosphate, sodium chloride. preserved with 
benzalkoniur chloride and edetate disodium. 
‘Licensed under patent No. 3.134.718. 


INDICATIONS: 

Steroid responsive inflammatory conditions of the palpebral and 
bulbar conjunctiva, comea, and anterior segment of the globe. such as 
allergic conjunctivitis, acne rosacea, superficial punctate H 

herpes zoster keratitis. imitis, cyclitis. selected infective conjunctivitis. 
when the inherent hazard of steroid use is accepted to obtain an advis- 


dexamethasone 
suspension 


abe diminution in edema and inflammation, corneal injury from cnerm- 
radiation, or thermal burns, or penetration of foreign bodies. 
infamase Forte ophthaimic solution is recommended for moderate to 
e inflammations, particularly when unusually rapid control is 
es of anterior segment eye disease. systemic 
ad nocortical hormone therapy may be required, When the deeper ocul 
Structures are involved, systemic therapy is necessary. 


CONTRAINDICATIONS: 

Acute superficial herpes simplex keratitis, fungal diseases of 
ocular structures, vaccinia, varicella and most other viral diseases 
of the comea and conjunctiva, tuberculosis of the eye, hyper 
sensitivity to a component of this medication 


WARNING: 
Employment of steroid medication in the treatment of stromal herpes 














When you treat a deep-seated inflammation 
such as iritis or uveitis, you often prescribe a 
potent ocular steroid. If your selection is a 
steroid suspension, there’s a good chance 
(according to a recent study”) that your 
patient may receive 29% or less of labeled 
drug cencentration. 

Ocular suspensions require vigorous 

shaking to suspend the medication. Of the 
100 patients studied, 63% did not shake their 
medication at all. In fact, none of the patients 
in the study shook their medication suffi- 
atly”... to suspend the corticosteroid fully? 
< The obvious conclusion is that whether or not 
your batients shake ocular suspensions, 
they are unlikely to receive the labeled con- 


*AptLA, ef ali Patient compliance with use 
of topical ophthaimic corticosteroid 
suspensions, AJO 87:210-214, 1979. 


& Smaith, Miller and Patch 1979 


simplex ‘keratitis. requires great caution; frequent slit-lamp microscopy 
is mandatory. 


Prolonged use may result in glaucoma, damage to the optic nerve, 

= defects. im visual acuity and fields of vision, posterior subcapsular 

galamact formation, or may aic in the establishment of secondary 
_p Ocular infections from pathogens liberated from ocular tissues. 

a Ip hose t seases causing thinning of the comea or sclera, perfora- 

tion has been known to occur with the use of topical steroids. Acute 

purulent untreated infection of the eye be masked or activity 

-enhanced by presence of steroid medication. Topical steroids are 

not effective in mustard gas keratitis and Sjogren's keratoconjunc- 

tivities- Saiety of intensive or protracted use of topical steroids dur- 

ing pregnancy has “not been substantiated. If irritation persists or 

vieo develops, patient should be. advised to discontinue use and consult 

“oo preseribing physician. : 





It’s the only 
_ one that gives patients — 
-the full labeled concentrat 
in every clear drop. 


~ INFLAMASE°FORTE 


(prednisolone sodium phosphate) 1% solution 


Smith, Miller and Fatch 
Division of Cooper Vision, PR, Inc. 
San German, Puerto Fico 00753 



















centration of medication you prescribe. 
Inf amase Forte (prednisolone sodium _ 
phosohate) is a clear solution. Unlike 
suspensions, it does not require shaking. So- 
there is never any doubt as to how much of 
the labeled concentration your patient is 
receiving. With Inflamase Forte, the con- 
centration will always be 100% of 
what you prescribe in each and 
every drop. So, for effective, 
potert anti-inflammatory 
activi-y in moderate to 
severe ocular inflam- 
mation, prescribe 
the clear solution— 
Inflanaase Forte. 


80-5-0279 


PRECAJTIONS: 

As fungal infections of the comea are sarticularly prone to develop 
coincidestally with long-term local stepid applications, fungus in- 
vasion must be suspected in any persistent comeal ulceration 
where a steroid has been used or is in use. 

Intraocufar pressure should be checked frecuently. 

These nips are sterile when packaged. To prevent contarni- 
nating the dropper tip and solution, care should be taken not to touch 
the saat or surrounding areas with. tëe dropper tip of the bottle. 
Keep botile tightly closed when not in use. Protect from light. 


ADVERSE REACTIONS: A 

Glaucorra. with optic nerve damage, visṣal acuity and field defects, << 
posterior subcapsular cataract formaticn, secondary ocular. infec- 
tions, aran pathogens liberated from -osular tissues, perforation of 

the globe: 


PERMALEN 


(PERFILCON A) 
THE EXTENDED WEAR LENS 
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Permalens® Contact Lenses: ne just 
extended wear of a lens, but œ ens 
designed specifically for extemded 
wear. 

That's why Permalens® Cortact 
Lenses are rapidly changing ths field 
of vision correction, Now your aghakic 
patients can again experience 
near-normal vision from the mement 
they wake up in the moming. Wahout 
the bother of daily insertion anc 


l removal. 


And because of their advenced 
design, Permalens® Contact Lenses 
exhibit a physiological responsa 
comparable to daily-wear soff 
lenses. Even though your patiets 
wear them 24 hours a day, for weeks 
at a time. The long-term acceptance 
of Permalens® Contact Lenses as 
been proven through extensive 
clinical trials. 

This response is partly due fo the 
Permalens® material, perfilcon A, 
which combines high water cantent, 
high oxygen permeability, and 
dimensional stability These properties 
were designed into the lens to facil- 
itate oxygen transfer directly though 
the lens, so the comea can receive 
an oxygen supply adequate tomain- 
tain itself ina healthy state. 

These properties also make 
Permalens® Contact Lenses mere 
supple, and therefore comforicole 
on the patient's eyes. Patients have 





reported, in tact, theyre the next best 
thing to wearing no jens at all. 

Easy to fit, Permalens* Contact 
Lenses are cvadilable in a range of. 
powers from +44.00 to +417.00 . 
diopters. And with just four param- = 
eters, the lens ‘its most comeal sizes 
and curvatures. 

Maintenance, too, is uncompl 
cated. Since Fermalens® Contact 
Lenses usually need only be removed 
once a month, cleaning and disin 
fection are simplified. The prefere 
regimen is Preʻlex®/Flexsol"/Nomo 
(Thermal regimens can also | 
used.) For re-hydration during lens 
wear, Clérz* or Adapeties” eye crops 
are available. : 

Patient comfort and convenie’ 

..Clinically proven safety...easy 
fitting.. simple maintenance. Good 
reasons why thousands of patients. 
and practitioners alike have , 
accepted Pernalens® as the 
extended-wear lens. 


Permalen 
(perfilcon A) | 


Hydrophilic Gontectlens” 
For Extended Wear | ER 
Post-Cataract (Aphakic) Use 


For full prescribing information, see next page. 
























Now available nenenswicia’ For ; 
details, contact your ropeetar teats 
or call: : 
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: Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 





DESCRIPTION 


The Permaliens” (perfilcon A) Hydrophilic Contact Lens is a 

hemispherical shell which covers the cornea and may cover a 
portion of the adjacent sclera. The tens material, perfilcon A. 

| 18a terpolymer of 2-hydroxyethy! methacrylate, N-vinyl-2-pyr- 
rolidone, and methacrylic acid, with ethyleneglycol dimethacrylate 
a8 2 Crosslinking agent. The hydrated lens consists of 29% 
pertilcon A and 71% water by weight, The gas permeability of 

é * Hydrophilic Contact Lenses, using the Fatt method? 

hes been determined to be: 42.0 x 10 em+mi O2/sec*mlemm Hg 
al $ 





ACTIONS 


When placed on the human cornea, the hydrated Permaiens* 
_ Hydrophilic Contact Lens acts as a refracting medium to compen- 
Sate spherical ametropias. 


















INDICATIONS AND USAGE 


Aphakia 
. Permatens* (perfiicon A) Hydrophilic Contact Lenses are 
indicated for extended-wear aphakic vision correction in persons 
> With non-diseased eyes. 

z> Note: Supplemental spectacles may be required, in some 
conditions, to provide near vision or to compensate for 
uncorrected refractive astigmatism. 


CONTRAINDICATIONS 


Permalens* Hydrophilic Contact Lenses are contraindicated by 
the presence of any of the following conditions: 

1, Acute and subacute inflammations of the anterior segment 
of the eye. 

2. Any eye disease which affects the cornea or conjunctiva. 
3. insufficiency of lacrimal secretion. 

4. Corneal hypoesthesia, 

5, Any systemic disease which may atfect the eye or be 
exaggerated by wearing contact lenses. 


WARNINGS 


:: Abrasions and infections 

Ha tens becomes tess comfortable than it was when it was first 

placed on the wearers cornea, the lens should be removed and 

inspected for the presence of a foreign body, lens coating, 

~ deposits, or tens damage. If examination of the patients eye 
reveals any eye abrasion, ulceration, irritation or infection, or any 
other abnormal eye condition is observed concurrently with lens 
wear, aoe should be removed immediately and a physician 
consulted. 


Patients should not be fitted with Permalens* (perfilcon A) 
Hydrophilic Lenses during the post-operative period until, 
in the opinion of the surgeon, the eye has healed completely. 


Medications and Eye Drops 

Permaiens* Hydrophilic Contact Lenses must be stored in an 
appropriate solution when off the eyes. The solution used is 
dependent on the system selected for disinfection. When the 
lenses are disinfected with the thermal disinfection system, they 
may be stored in PERMASOL™ Rinsing and Storage Solution 


Merile buffered balanced salt solution preserved with edetate 
disodium 0.1% and thimerosal 0.001%) or BOILNSOAK? Sterile 













Saline Solution (sterile buffered isotonic soiution containing boric 
acid, sodium borate, sodium chloride 0.7%. oreserved with 
Thimerosal {Lilly} 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection , they 
may be stored in FLEXSOL® Sterile Disinfection and Storage 
Solution (sterile isotonic solution cf sodium chioride, 
Sodium borate, boric acid, polyvinyipyrrotidone, polyoxyethylene 
and polyoxypropylene, preserved with Thimerosal {Lilly} 0.001%, 
chlorhexidine 0.005% and edetate disodium: 0.1%). 


Only the above solutions and the following may be used with 
Permatens* Hydrophilic Contact Lenses: 


1. PREFLEX® Sterile Cleaning Solution (sterite solution of a 
nonionic cleaner preserved with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.2%). 
2. NORMOL* Sterile Rinsing Solution (sterile buffered isotonic 
agueous solution of sodium chloride, socium borate and boric 
acid, preserved with Thimerosal {Lilly} 0.091%. edetate disodium 
0.1% and chiorhexidine 0.005%). 
3. CLERZ* Lubricating and Rewetting Eye Drops (sterile 
solution eves with edetate disodium 0.1% and Thimerosal 
{Lilly) 0. }. 
4. ADAPETTES*® Sterile Lubricating Solution {buffered isotonic 
aqueous solution containing Adsorbobasa* (polyinylpyr- 
rolidone with other water-soluble polymers), Thimerosal (Lilly) 
0.004%, and edetate disodium 0.7%} 
No conventional (hard) contact lens solution should be used. 
Only those solutions specifically recommend by your eye-care 
practitioner shouid be used during wear. 


WEARING RESTRICTIONS 


Permalens* (perfitcon A) Hydrophilic Contact Lenses should not 
be worn while swimming or in the presenceof noxious or irritating 
vapors. 


Lens-Care 

Patients must adhere to the recommended ‘ens-care regimen 
of Permatens* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development o` serious ocular 
infections which might result in corneal ulcers 


PRECAUTIONS 


Storage 
Permatens* Hydrophilic Contact Lenses must be stored in the 
appropriate storage solution: PERMASOL™ Rinsing and Storage 
Solution, BOILNSOAK? Sterile Saline Solution, or FLEXSOL* 
Sterile Disinfection and Storage Solution, depending on disinfect- 
ing methods used. If left exposed to air, the tenses will dehydrate, 
become brittle and break readily. If a lens dehydrates, it should 
be soaked in one of the following until it returns to a hydrated 
(soft) pliable state: 

1, PERMASOL” Rinsing and Storage Solution 

2. BOILNSOAK® Sterile Saline Solution 

3. FLEXSOL* Sterile Disinfection and Stcrage Solution 


PERMA-case™ Contact Lens Storage and Carrying Case should 
be used for storing lenses. 


Hygiene 

Hands must be washed and rinsed thoroughly, and dried before 
handling the lenses. Cosmetics, lotions, soaps and creams must 
not come in contact with the lenses since eye irritation may 
result. If hair spray is used while the lenses are being worn, the 
eyes must be kept closed until the spray has settled. 


Cleaning and Disintecting 
Prior to wearing, Permalens” (perfilcon A} Hydrophilic Contact 
Lenses must be both cleaned and disinfected. 


Cleaning: Monthly removal for cleaning is recommended. 
However, at the discretion of the eye-care practitioner. the tenses 
may be removed at a frequency adjusted to the needs of each 
patient. Each time the lenses are removed from the wearer's eyes, 
both surfaces of the lenses must be cleanediusing several drops 
of PREFLEX®* Sterile Cieaning Solution. Between regular 
cleaning periods, CLERZ” Lubricating and Rewetting Eye Drops 
or ADAPETTES* Sterile Lubricating Solution may be used to 
maintain tens hydration while being worn. 


Routine Thermal Disinfection Method: Permaiens* Hydrophilic 
Contact Lenses may be effectively disinfected using a low-heat 
disinfecting unit approved for use with hydrophilic contact lenses. 
After cleaning with PREFLEX® Sterile Clearing Solution, rinse 
lenses with PERMASOL” Rinsing and Storage Solution or 
BOILASOAK* Sterite Saline Solution, and disinfect in a RINCON® 
jow-heat Thermal Disinfection Unit or other approved unit. The 
lens storage containers must be emotied and filled with tresh 
PERMASOL™ Rinsing and Storage Solution or BOILNSOAK* 
Sterile Saline Solution just prior to disinfecting the lenses. 


Alternate Thermat Disinfection Method: if a fiermai unit is not 
available, the following disinfecting system can be used 
temporarily. After cleaning the lenses accorcing to instructions, 
fill each chamber of the PERMA-case” with PERMASOL" or 
BOILNSOAK® Bring a pan of water to a rolling boil. Remove the 
pan from heat. Place the seaied carrying case into hot water and 
allow to cool. When the water is cool, lenses have been disinfected. 


NOTE: USE OF THE RINCON® THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON &S POSSIBLE. 


Chemical Disinfection Method: Disintection with PREFLEX® 
Sterile Cleaning Solution, FLEXSOL* Sterile Disinfection and 
Storage Solution and NORMOL* Sterile Rinsing Solution has 
been shown to be an effective disinfection system. Following 
each removal, Permalens* Hydrophilic Contact Lenses must be 
cleaned with PREFLEX® Sterile Cleaning Selution and rinsed 
with NORMOL* Sterile Rinsing Solution. Each time the lens is 
stored, the PERMA-case™ Contact Lens Storage and Carrying 
Case must be emptied and refilled with fresh FLEXSOL* Sterile 
Disinfection and Storage Solution. Fresh FLEXSOL? Sterile 
Disinfection and Storage Solution must alsobe used when 
disinfecting a lens. 





WARNING: FLEXSOL* STERILE DISINFECTION AND 
STORAGE SOLUTION SHOULD NEVER BE USED WITH HEAT. 


LENS EJECTION 


Occasionally, a iens may become partiaily dehydrated during 
sleep. This roa result in the lens being dislodged from the eye by 
lid action or rubbing the eyelids. Dislodged or routinely ramoved 
lenses shouid be thoroughly rehydrated in one of the following 
solutions: 

1, PERMASOL”™ Rinsing and Storage Solutior 

2. NORMOL* Sterile Rinsing Solution 

3. BOILNSOAK* Sterile Saline Solution 


After the lens returns to a soft, supple state it should be weaned 
and disinfected prior to replacement on the eye. 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses which 
have been soaked in conventional hard contact jens solaions. 
Eye irritation may occur within a short time after putting on a lens 
stored in a solution of improper pH or tonicity. Removal of the 
fens will relieve the irritation. 

Excessive tearing or redness, unusual eye secretions, reduced 
visual acuity, and photophobia are not normal, if these symptoms 
occur, the patient should be examined by an eye-care practitioner 
to determine the cause. 


DOSAGE AND ADMINISTRATION 


Fitting 
Conventional methods of fitting contact lenses do not apply to 

* iperfitcon A) Hydrophilic Contact Lenses. For a 
detailed description of the fitting technique. refer to the Ferma- 
fens* Hydrophilic Contact Lens Professional Fitting Guida, 
copies of which are available from Cooper Laboratories, ine., 265 
N.Whisman Road, Mountain View, California 94043. 


WEARING SCHEDULE 


Permaiens* Hydrophilic Contact Lenses are indicated for 
extended-wear (24-hour) use, without a gradual caily increase in 
wearing time required, Cleaning is recommended at monthly 
intervals. However, at the discretion of the eye-care practitioner, 
the lenses may be removed at a frequency adjusted to the needs 
of each patient, 


Lens Care and 

Care must be taken on the initial visit to ensure that the patient 

is supplied with ail necessary accessory products and fully under- 
stands all care and handling instructions for the lenses. Ragular 
post-fitting visits are necessary to assure patignt health a 
compliance with instructions. 


HOW SUPPLIED 

Each tens is supplied sterile in a sealed glass vial containing 

a buffered isotonic salt solution. The vial is marked with the 
dioptric power, base curve, diameter, lot number, andgxpration 
date of the iens. 


Accessories 

Patient Care Kit Cat. #802303 
Wearer’s Manual Cat. #802445 
PERMA-case™ Contact Lens Storage 

and Carrying Cat. #802310 
FLEXSOL* Sterile Disinfection and . 

Storage Solution" Cat. #901106 
NORMOL? Sterile Rinsing Solution* Cat. #901275 
PREFLEX® Sterile Cleaning Solution" Cat. #901310 
CLERZ* Lubricating and Rewetting 

Eye Drops Cat. #801045 
PERMASOL” Rinsing and Storage 

Solution Cat. #801310 
RINCON” Thermal Disinfection Unit" Cat, #902385, 
BOILNSOAK* Sterile Saline Solution" Cat. #901035 
ADAPETTES® Sterile Lubricating 

Solution Cat. #901003 


CAUTION: Federal Law Prohibits Dispensing Without 
Prescription 








‘Fatti Morris JAA survey of gas-permeable contact lenses 
The Optician: 27-38 (November 4, 1977}, 


*A product of Burton, Parsons & Company, inc 
**A product of Rincon industries, inc. 
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Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, 
Frederick ©. Biodi, MD, University of Iowa Hospitals and Clinics, 
Jowa Jity, 1A.52242. Manuscripts are received with the under- 
standing that chey are not under simultaneous consideration by 
another publicetion. Accepted manuscripts become the permanent 

< property of tks Arcuives,and may not be published elsewhere 
without permission from the publisher (AMA). 
. In addition, ix view of The Copyright Revision Act of 1976, effective 
“Jan 1, 1978, tansmittal letters to the editor should contain the 
following langusge: “In consideration of the American Medical Asso- 
eiation’s taking: action in reviewing and editing my submission, the 
authorts) undercigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by tae AMA.” We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 


Author Respensibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley preofs for approval. The author is responsible for ail 
statements in his work, including changes made by the copy 
aditor. 

Designate owe author as correspondent and provide his address 
and tetephone aumber. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for raprints should be sent. 


Manuscript Iereparation.—Submit an original typescript and two 
high-quality cwpies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
21.6 27.9 emg8 x 11-in), heavy-duty white bond paper. Ample 
margins of at least 2.5 em (1 in) should be provided. If a word 
procesapr is used, do not justify lines. 

Ref to patients by number (or, in anecdotal reports, by 
fictitious giver names). Real names or initials should not be used 
in the:text, talles, or illustrations. 

Titles.—Titles should be short, specific, and clear. They should 
mot exceed 4& characters per line, including punctuation and 

apaces; and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the aGdress to which requests for reprints should be sent, 
and, if the maauscript was presented at a meeting, the name cf 
ithe organizatien, place, and date on which it was read. 


<o Style of Writmg.—The style of writing should conform to accept- 
able English wage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 


Informed Coesent.—Manuscripts reporting the results of experi- 

mental investications of human subjects must include a statemert 

© to theeffect that Informed consent was obtained after the nature 
of theeprocedure(s) had been fully explained. 


 Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle, indluding s:atements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 


References.—List references in consecutive numerical order (not 
alphabetically’ Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the testor tabxes. Unpublished data and personal communicatiors 

““Shoulé not be isted as references. References to journal articles 
should include (1) author, (2) title, (3) journal name (as abbre- 
viated in Jndex. Medicus), (4) year, (5) volume number, and (6) 
inclusive pagenumbers, in that order. References to bocks should 
include (1).aut/or(s), (2) chapter title (if any), (3) editor (if any), (4) 
title ef book, 45) city of publication, (6) publisher, and (7) year. 


> Arch Ophthalmaol—Vol 98, June 1980 





Volume azd edition numbers, specific pages, and name of transla- 
tor shouldbe included when appropriate. The author is responsible 
for the ae*uracy and completeness of the references and for their: 
correct text citation. 

Metricagon.— All measurements must be in metric units. English 
units mayzalso be given parenthetically if the measurements were 
originallyione in English units. E 

Illustratzens.—Use only those illustrations that clarify and aug-.- 
ment the text. Submit illustrations in duplicate, unmounted and - 
untrimmed. Do not send original artwork. Send high-contrast 
glossy prits (not photocopies). Figure number, name of senior 
author, ard arrow indicating “top” sheuld be typed on a gummed 
label and- Mixed to the back of each illustration, All lettering 
be legible-after reduction to column size. Artwork submitted 
publicatiea may be relettered to achieve unifermity of let 
style threaghout the journal. Magnification and stain shou 
provided when pertinent. Illustrations should preferably: be in a 
proportios of 12.7 x 17.3 cm (5 x 7 ina. : 

An experienced medical illustrator should be employed 
ever possible for the preparation of ail artwork. Template lette 
ing or preset type is preferred to han¢-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should beapplied directly to the drawing beard surface if 
artwork esnsists only of line ink technique. : 

Illustrations in full color are accepted for publication if t 
editors believe that color will-add significantly to the published 
manuscrigt. The ARCHIVES will pay part of the expense of repro- 
duction asd printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting. the ARCHIVES : 
contributén, the author’s share is $275 for up to six’ “squar 
finished Zustrations that can be arranged on a one-page layo 
Any additonal illustrations or special effects will be billed to t 
author at.cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send: color prints 
unless acesmpanied by original transparencies. All transparencie 
should bexarefully packed and sent with the manuscript. = 

Legends —Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 wortts. 

Photographic Consents.—A letter of eonsent must. accompany al 
photograghs of patients in which a possibility of identifieatio 
exists. It s not sufficient to cover the-eyes to mask identity. 

Acknovwésedgments.—Illustrations frora other publications must be, 
acknowleeged. Include the following ‘when applicable: author(s), 
title of asticle, title of journal or book, volume number, page(s), 
month, and year, The publisher’s permission to reprint should be ~ 
submittec to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistiaal Review._Manuscripts containing statistical evaluas: 
tions showld include the name. and affiliation of the statistical <- 
reviewer: 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 x 279 em (8! x 1l-in) 
paper. De-not use larger size paper. If a table must be continued, 
use a secend sheet and repeat all heads and stubs. Each table must 
have a tite. 

Uniform Requirements.—Further details on manuscript prepara- 
tion are zven in the document Uniform Requirements for Manu- 
scripts Sebmitted to Biomedical Journals prepared by the Inter- 
national Steering Committee of Medical Editers. Reprints of this 
documené are available by directing requests. to this journals 
Scientific Publications, 535 N Dearborn St, Chicago, IL 60610. 
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t up at any viewing distance between 
feet, with the letter sizes adjusted 
: cordingly. A duo-chrome test is built in. 


Be ge 


You soled characters and lines psig at the t 
of a button. No waiting for slides to advance no 
cleaning or bulb replacement. 

Patient acuity threshold is estatilished quickly 
B-VAT’s zoom control: A 20/15 letter grows 
ments of fiye automatically until the patient reco 
at which point the size is displayed in lighted nun 
on your control panel. 

No need to stop and record test results. They 
stored in B-VAT’s 
“memory” and in- 
stantly recalled for 
recording. 

B-VAT is a better 
idea whose time 
has come. It does 
everything the stan- 
dard test requires, 
only faster, more ac- 
curately, and with 
unprecedented 
convenience. 

Two good looks L— 
will convince you. Mail the coupon or “call us ad 
we'll arrange a demonstration. 800-225-0462. 





© Please call me to arrange a demonstration 
: | Of B-VAT. 
: | a Please send me more information. 
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r Division of odman, Randelph, Mass. 02368 








Í 15, average center 
of 06mm, fills the needs of 
stitioners who demand a truly 
hin lens with good stability, and 
f those who want a larger 
diameter Aquaflex lens. 


Super Thin Low Plus. 
With our new 13.8mm Super 
Thin Jow plus lens, Aquaflex 
now offers a complete line of 
spherical lenses. Central 
thickness ranges from 

.1imm for plano to .28mm 

for +6.00 D. Minimum optical 6 
zone, 9.0mm. 


Easier to Handle. 


” If you’ve had problems with other thin 

lenses curling, shriveling up, turning inside 
ou’, try the new Aquaflex Super Thin...it has 
the same performance features you've come to 
expect from our standard minus and high plus 
lenses, inciuding easier handling. 






























fd a s a RC BBO 
Feeling is Believing. “°° | 
Make a comparison yourself. Send in this coupon for a 
demonstration sample of our Super Thin lens. Handle 


it, feel it and compare it to any thin lens you’ve used 
before. 


Name 





Address 








State Zip 
O Also include details on your.new low prices and no-risk 








XHOWMPIC consignment program. 
QRO WINTER i : | 
Co” GAMES A = 
580 D Contact Lens Products 


UCO Optics, inc., Dept. M, 3000 Winton Road South, 
Rochester, N.Y. 14623 
Cail toll-free: 800-828-4580 (800-462-4332. in New York). 
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Burning, scratching, smarting dry 
eye. Ifs the most common external 
ccular disease of elderly people, 
especially women! And symptoms 
become particularly troublesome 
toward the end of the day? 

That's when Lacri-Lube sterile 
ephtnalmic ointment begins its work. 
Insti led just before your patient goes 
to sleep, Lacri-Lube provides overnight 
comfort and protection. No bothersome 
cry eye symptoms in the morning. 

And Lacri-Lube is non-medicated. 
The possibility of drug-induced 
irritation is virtually eliminated. 


ae 


Lacri-Lube offers nighttime lubri- 
cation and protection for your patients 
with dry eye. 

It’s also helpful for your contact lens 
wearers with “overwear syndrome” or 
those patients with corneal erosion. , 

Lacri-Lube makes up forthe 4. 
lack of tears. 


Allercan LS. 


© > Pharmaceuticals, Inc, Irvine: CA 92% 


REFERENCES 
1. Theodora, FH. External eye problems imc-the elderly. 
5 co April 1975, pp. 69-80. 

Ibid. 
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SOFLENS” 


(polymacen) 
Contact Lenses 
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INDICATIONS: SOFLENS Contact Lenses are indicated for vision correction use 
<: fn persons with non-diseased eyes and in aphakia. CONTRAINDICATIONS: 
SOFLENS Contact Lenses are contraindicated in the presence. of any active 
untreated infection or abnormality of the anterior segment of the eye. 
WARNINGS: Abrasions and Infections —it a tens becomes less comfortable 
than it was when first placed on the wearer's comea, the lens should be 
removed immediately and the wearers eye and the lens examined for the 
possible presence of a foreign body. If any eye abrasion, ulceration, irritation or 
infection is present or any abnormal eye condition is observed concurrent with 
fens wear the lens should be removed immediately and a physician consulted. 
Aphakic Patients: Aphakic patients should not be fitted with SOFLENS 
-i Contact Lenses during the postoperative period untif, in the opinion of the 
«Surgeon, the eye has healed completely. Lens Care and Handling: Persons 
“who require only vision correction and who would not, or could not adhere to the 
“recommended daily care of SOFLENS Contact Lenses or whe ate unable to 
“place and-remove the lenses should not be provided with them. Failure to 
“follow handling and cleaning instructions could ‘ead to serious eye infections 
which might result in comeal ulcers. Malfunction and rusting of the metal 
intetior of the BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) as well as 
discoloration and cracking of the lens case has been reported atter varying 
“periods of use. If such occurs, appropriate replacement is indicated to avoid 
interference with the disinfection procedure. Keep the BAUSCH & LOMB™ 
isinfecting Unit | (ASEPTOR®) and Il (ASEPTRON™) clean and dry at ali times. 
‘Wedicants and Eye Drops: When the lenses are used by persons requiring 
“anly vision correction no ophthalmic solutions or medicants should be used. No 
conventional (hard) contact lens solutions and eye drops, except BAUSCH & 
LOMB™ Lens Lubricant should be used by SOFLENS Contact Lens wearers 
"prior to placement, or while the lens is in place, on the eye. Also, no solutions. 
including conventional (hard) contact lens solutions should be used. Only 
aily cleanest, lens lubricant, saline, and the solution made from the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets are to be used on a 
< SOFLENS Contact Lens when the lens is off the eye. Wearing Restrictions: 
SOFLENS Contact Lenses when used only for vision correction should be 
femoved betore sleeping or swimming and in the presence of noxious and 
imitating vapors. Insufficient lacrimal secretions or hypoesthesia may be 
restricting factors to the wearing of soft contact lenses. PRECAUTIONS: 
‘Storage —SOFLENS Contact Lenses must be stared ONLY in saline solution or 
USCH & LOMB™ Sterile Disinfecting Solution. If left exposed to air, the 
rises will dehydrate, become brittle, and break readily. If a lens dehydrates, it 
should be resoaked in saline solution or BAUSCH & LOMB™ Sterile 
isinfacting Solution until it returns to its soft, pliable state which may take as 
“ong as forty minutes. Saline solution must be used DAILY for cleaning, storing. 
rid disinfection of lenses. The carrying case must be emptied and refilled with 
fresh saline solution just before disinfecting the lenses. Lens Handling: 
Hands must be washed, rinsed thoroughly, and dried with a lint-free towel 
etore handling the lenses. Cosmetics, lotions, soaps, and creams must not 
ime in contact with the lenses since eye irritation may result. If hair spray is 
sed while the lenses are being worn, the eyes must be kept closed until the 
ray has settled; A SOFLENS Contact Lens may be damaged by nicking or 
ing if care is not exercised during placement on or removal from the eye, 
placing. or removing it from the canying case or in the cleaning process. 
Bisinfecting: Satine solution must be used DAILY tor cleaning, storing, and 
infection of lenses. After removal from the eye, the SOFLENS Contact Lens 
tbe rubbed. gently with Daily Cleaner then rinsed with saline solution to 
move Mucus and film from the lens surface. The BAUSCH & LOMB™ Lens 
artying Case (LENSGARD™) must be emptied and refilled % full with fresh 
aline solution just before disinfecting the lenses and must always be tightly 
losed to prevent leakage of saline from the case and subsequent dehydration 
if the lenses. in order to remove protein deposits which may form on the lenses, 
“wearers should use the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets 
according to the directions for use which accompany the tablets. To help 
femove tear residues and mucus as well as other deposits that tend to 
ecumutate-on the jens surface, patients should use Daily Cleaner according 
j the directions for use which accompany the product. Disinfecting with a 
BAUSCH. & LOMB™ Disinfecting Unit | (ASEPTOR®) or H (ASEPTRON™) is 
necessary to kill microorganisms. If a BAUSCH & LOMB™ Disinfecting Unit | 
{ASEPTOR®} or HASEPTRON™) is not available, lenses may be disinfected by 
-inumiersing your lenses in BAUSCH & LOMB™ Saline Solution in the carrying 
case and dropping the sealed case into a pan of already boiling water Remove 
he ‘pan trom heat after ten minutes and allow the water to cool before 
» yemaving your lenses, When this boiling method of disinfection is used, the 
lenses can be damaged if the boiling water is allowed to completely evaporate. 
‘Chemical disinfection with BAUSCH & LOMB™ Sterile Disinfecting Solution 
‘has been tested microbiologically and shown to be an effective disinfection 
procedure for the SOFLENS hydrophilic contact lens. if chemical disinfection is 
© used the SOFLENS hydrophilic contact lens must be cleaned and rinsed daily 
with BAUSCH & LOMB Sterile Daily Cleaner and BAUSCH & LOMB™ Sterile 
» Disintécting Solution. The lens carrying case must be emptied and refilled with 
= fresh BAUSCH & LOMB™ Sterile Disinfecting Solution prior to disinfecting the 
tens, Fresh BAUSCH & LOMB ™ Sterile Disinfecting Solution must be used daily 
for he and disinfecting the lens. WARMING: BAUSCH & LOMB™ STERILE 
C DISINFECTING SOLUTION SHOULD NOT BE USED WITH HEAT. Fluorescein: 
<: Never use fluorescein while the patient is wearing the lenses because the 
tenses will become discolored. Whenever fluorescein is used, flush the eyes 
with Sterile normal saline solution and wait at least one hour before replacing 
“ctheJenses, Earlier replacement may cause the lenses to absorb residual 
© fluorescein. ADVERSE REACTIONS: Serious corneal damage may result from 
‘wearing a SOFLENS Contact Lens which has been soaked in a conventional 
contact lens solution. Eye irritation may occur within a short time after putting 
ona hypertonic lens, Removal of the lens will relieve the initation. A lens 
‘adheres very rarelyto an eye as a result of sleeping with the lens on, or wearing 
-a hypotonic tens. ita lens adheres for any reason, apply fresh saline and wait 
Until the lens moves freely before removing it. Clinical studies indicate that 
` gomeal edema. as- manifested by symptoms such as rainbows, halos around 
lights,-or foggy vision, may occur in less than 5% of SOFLENS Contact Lens 
wearers, lf these symptoms occur the lenses should be removed and 
professional consultation obtained. Excessive tearing, unusual eye secretions, 
“and photophobia are not- normal. lf these symptoms occur the patient should 
-be examined to determing their cause. Neovascutarization of the cornea has 
been observed in some aphakic patients fitted with the SOFLENS Contact 
; Lens, which may require discontinuation of the lens. Medical consultation 
should be obtained in such an instance. 


oe BAUSCH & LOMB 
. Rochester, New York 14602 . 
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Registration Fee: $275.00 


Registration and Information: 


Mrs. Verna Lloyd 

Miss Lynn Rouchard 

7800 York Road e Baltimore, MD 21204 
(301) 296-3839 






GENERAL OPHTHALMOLOGISTS— 


Board certified, or eligible if com- 
pleting residency, for geographi- 
cal full time academic position to 
be effective July 1, 1980. Send 
curriculum vitae to: 


Donald M. Cooper, M.D. 


Chairman 
Department of 
Surgery 
Medical College of Pennsylvania 
3300 Henry Ave. 
Philadelphia, Pa. 19129 
Equal Opportunity 
Employer, M/F. 





BERMUDA 
FIRST INTERNATIONAL 


INTRAOCULAR LENS SEMINAR 
sponsored by 


Friedenwald Eye Clinic 
Maryland General Hospital 


Bae a a R August 28 — Sept. 1, 1980 
INCES Labor D 
HOTEL BERMUDA Weekend 


Come and enjoy a Long Labor Day Weekend learning in beautiful 


Bermuda with a distinguished faculty of Intraocular 
Lens Implant Surgeons including: 


ROBERT AZAR, M.D. (New Orleans) 

LEEDS KATZEN, M.D. (Baltimore) ¢ MR. JOHN PEARCE (England) 
WILLIAM GONZALEZ, M.D. (Washington, D.C.) 

WILLIAM HARRIS, M.D. (Dallas) e WILLIAM SIMCOE, M.D. (Tulsa) 




































































Category | CME Credits 


Travel Arrangements may be imade thru: 
Bethesda Travel Agency 

Ms. Virginia Shaw 

4422 East W. Highway 

Bethesda, MD 20014 

(301) 656-1670 





Plug into the 
medical 
computing 
information 
network! 





COMPUTERS AND 
MEDICINE 


The bi-monthly AMA publication that 





keeps you up to date on the latest de-» 


velopments in medical computing 
technology. For more information, write: 


Computers and Medicine 
American Medical Association 
535 N. Dearborn St. ` 
Chicago, IL 60610 





r 





























VIRA-A - 


(vidarabine 
Ophthalmic 
ointment), 3% 


Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
oval to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
ase. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
` thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
poly trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 
Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
- secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 
“In contrast to topical idoxuridine, Vira-A demonstrated less 
vata toxicity in the regenerating corneal epithelium of the 
rabbit. 
‘Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira~-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
. chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered, These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (viaarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 













plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This -dose greatly exceeds the tctal recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A widarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo cr fetus nas 
not been established. Consequently, Vira~A should be used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in humar milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experimeris indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian celis (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice} that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes irevitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and ‘heir ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically sicnificant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treatec male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabinge treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of Saminigjraton 
should not be exceeded (see Dosage and Administration¥ 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior toxprescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. . 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, ane sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However. the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should resul from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctiwal sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%. into the lower con- 
junctival sac five times daily at three-hour intervals 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. l 

After re-epithelialization has occurred, treatment for an addi- ` 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-133) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 

J PARKE-DAVIS . 
Division of Warner-Lamsert Company 


PD-JA-2320-1-P {5-78} Morris Plains, NJ O79850 
















LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
VIRUS KERATITIS 


VIRA-A 


vidarabine ophthalmic ointment), 3% 








Not only as effective but is also effective 
as IDU in treating in patients resistant or | 
=- Herpes simplex virus hypersensitive to or 
œ keratitis... intolerant of IDU* 










‘Clinical Evidence Description 





Vira-A 








Previously 
Controlled Trias untreated 
‘Vira-A 75% had been 
~dsncortroiied Tals resistant or- 
ea hypersensitive 
to IDU 


nein 7 nt i thine tang ee 


_ NOTE In the controlled and uncontrolled trials, 70 and 101 subjects, 
__ respectively, reepithelialized at the end of three weeks on Vira-A. 








Vira-A is preservative-free. 


: Dataoniile, Medica! Department. Parke-Davis. 
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ease see prescribing information on preceding page. 














AUTOMATIC TANGENT SCREEN 


Thanks to the microcomputer you can offer 
high speed, low cost automatic visual field test- 
ing to every patient without a highly skilled 
technician or a large equipment investment. 
The Automatic Tangent Screen lets you 
analyze central fields effortlessly, yet with 
the highest possible degree of accuracy. 
Affordable to any practice, the Automatic 
Tangent Screen comes with a user’s manual, 
patient response pushbutton, manual examina- 
tion wand, readout record forms, detachable 
power cord, and wall mounting hardware. 
The Automatic Tangent Screen can be made 
an economical asset to your practice. If you’d 
like more information, just complete and return 
the coupon below. 7 


























Name: 


l THE i 
Address: : ( COMPUTATION ) 
City crc) SHARC aaa COMPANY 


Phone: ( ) 5185 Mercury Point San Diego, CA 9211 
Koco t 714-560-6117- 








SYMPOSIUM ON THE OPTIC NERVE 


October 9 and 10, 1980 -S 


11th Annual Course of the Edward S. Harkness Eye Institute 
College of Physicians & Surgeons of Columbia University 
New York City ; : 




















A review of the major aspects of optic nerve disease will be presented by members of the Depar 
Ophthalmology and guest lecturers. 
Course Director: Myles M. Behrens, MD: 
Second Algernon B. Reese Lecturer: David G. Cogan, M.D. 


Topics will include: 
è Basic anatomy and physiology 
e Clinical and electrophysiological tests of optic nerve function 
© Aspects of optic nerve pathology 
© Optic nerve compressive syndromes with their radiologic evaluation (including computerized 
tomography) and surgical treatment (orbital & neurosurgical approaches) 
© Other optic nerve decompressive surgical techniques 
© Papilledema and other forms of disc swelling 
è Congenital optic nerve anomalies 
© Hereditary optic neuropathies 
© Toxic and: medical optic neuropathies 
® Optic neuritis and ischemic optic neuropathy, and 
è Glaucomatous optic atrophy 


Fee $200; resident’s fee $100 14 Credit hours, Category 1, A.M.A.’s P.R.A. 
For information and application forms, please contact: 
Dr. Elizabeth C. Gerst, Director 
Continuing Education Center 
630 West 168 St., New York, N.Y. 10032 
(Telephone: 212 694-3682) 






personalized service 

ad superior quality 
manufacturing backed 
by 40 years of 
pioneering optical 
research and experience 

-thousands of doctors 
across the nation 
depend on 
Precision-Cosmet. 


j 


PC produces these anterior 
chamber lenses recognized 
nationally for quality— 
AZAR® 

KELMAN Ii 

TENNANT® 


Did you know PC alsa produces 
these outstanding lenses? 
IRIS SUTURE 
IRIS PLANE 
CIRCULAR OPEN 
LOOP POSTERIOE 
PEARCE STYLE 
TRIDOCAPSULAR 


And PC will soon introduce 
these new lenses— 


IRIS CLIP WITH POCYPROPYLENE 
STAVE — MODEL 230 

4-LOOP STYLE — 
MODEL 320 


© 


Precision sour 
first name and 
first objective 


PRECISION-COSMET 


sderal law restricts this device to sales by or on the order of a physician. 





The Eye of Horus 
The origin of today’s prescription symbol “Rx” goes back 5.000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 









Introducing 








| For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 
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OPHTHALMIC SOLUTION, 1% 


STERILE 


eis 


95% of Patients Responded 


‘During controlled clinical trials 95% of 
pattents92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphie ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 





5days after VIROPTIC therapy 


0 days 


_ Significantly More Convenient 
__ © Less frequent applications Effective in 138 of 150 patients 


-e No middle of the night dosage e 
-e None ef the blurring and inconvenience Unresponsive or Intolerant to 


of ointments Idoxuridine or Vidarabine 
eae £ In studies of patients unresponsive or 
5 to 9 Drops Daily intolerant toidoxuridine or vidarabine. 
One drep-every 2 hours while awake VIROPTIC demonstrated 92% effective- 
until herpetic lesion has completely ness. Dendritic and geographic ulcers 
re-epithelialized, then one drop every 4 were re-epithelialized in a mean time of 


hours fcr 7 days post-re-epithelialization. 6 and 12 days. respectively. 


Please see following page for brief summary of prescribing information. 


DRE, 
sy D 2. 


$ 
The First Antiviral Product From Z E Burroughs Wellcome Co. Research 
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OPHTHALMIC SOLUTION, 1% 


STERILE 


DESCRIPTION: VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, Fy3TdR,F3T),.an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethy!-2’-deoxyuridine. 
VIROPTIC sterile ophthalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 


CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimidine 
nucleoside with in vitro and in vwo activity against Herpes simplex virus, types 
| and 2 and vacciniavirus, Some strains of Adenovirus are also inhibited i 
vitro, 


Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine in vitra, 
S-carboxy-2’-deoxyuridine was not found in detectable concentrations 
within the aqueous humor of the human eye. 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal- 
mic Solution, 1% is indicated for the treatment of primary keratoconjunc- 
tivitis and recurrent epithelial keratitis due to Herpes simplex virus, types 1 
and 2. VIROPTIC is also effective in the treatment of epithelial keratitis that 
has not responded clinically to the topical administration of idoxuridine or 
when ocular toxicity or hypersensitivity to idoxuridine has occurred. In a 
smaller number of patients found to be resistant to topical vidarabine, 
VIROPTIC was also effective. 


The clinical efficacy of VIROPTIC in. the treatment of stromal keratitis and 
uveitis due to Herpes simplex. or ophthalmic infections caused by vaccin- 
iavirus and Adenovirus has not been established by well-controlled clinical 
trials. VIROPTIC has not been shown to be effective in the prophylaxis of 
Herpes simplex virus keratoconjunctivitis and epithelial keratitis by well- 
controlled clinical trials. VIROPTIC is not effective against bacterial, fungal 
or chlamydial infections of the cornea or nonviral trophic lesions. 


During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 81 
with dendritic and 14 of 16 with geographic ulcers) responded to VIROP- 
TIC therapy as evidenced by complete corneal re-epithelialization within the 

14 day therapy period. In these controlled studies, 56 of 75 (75%) patients (49 

of 58 with dendritic and 7 of 17 with geographic ulcers} responded to 

idoxuridine therapy. The mean time to corneal re-epithelialization for 
dendritic ulcers (6 days) and geographic ulcers (7 days) was similar for both 
therapies. In other clinical studies, VIROPTIC was evaluated in the 
treatment of Herpes simplex virus keratitis in patients who were unrespon- 
sive or intolerant to the topical administration of idoxuridine or vidarabine. 

VIROPTIC was effective in 138 of 150 (92%) patients (109 of 114 with 

dendritic and 29 of 36 with geographic ulcers) as evidenced by comeal 

re-epithelialization. The mean time to corneal re-epithelialization was 6 days 
for patients with dendritic ulcers and 12 days for patients with geographic 
ulcers, 

CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthalmic 

Solution, 1%, is contraindicated for patients who develop hypersensitivity 

reactions or chemical intolerance to trifluridine. 

WARNINGS: The recommended dosage and frequency of administration 

should not be exceeded (see Dosage and Administration). 

PRECAUTIONS: 

General: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% should be 
prescribed only for patients who have a clinical diagnosis of herpetic 
keratitis. 

VIROPTIC may cause mild local irritation of the conjunctiva and comea 


| when instilled but these effects are usually transient. 








Although documented in vitro viral resistance to trifluridine has not been 
reported following multiple exposure to VIROPTIC, the possibility exists 
of viral resistance development. 

Carcinogenesis, Mutagenesis, Impairment of Fertility; Mutagenic Potential. Trifluri- 
dine has been shown to exert mutagenic, DNA damaging and cell 
transforming: activities in various standard m stro test systems, and 
clastogenic activity in Vicia faba cells. 

Although the significance of these test’ results is not clear or fully 
understood, there exists the possibility that mutagenic agents may cause 
genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is unknown 
at this time. The oncogenic potential of trifluridine in rodents is being 
evaluated, 

Pregnancy: The drag should not be prescribed for pregnant women unless the 
potential benefits outweigh the potential risks. 

Nursing Mothers: It is unlikely that trifluridine is excreted in human milk after 
ophthalmic instillation of VIROPTIC. because of the relatively small 
dosage (£5.0 mg/day}, its dilution in body fluids and its extrernelyshort 
half-life (approximately 12 minutes). The drug should not be prescribed 
for nursing mothers unless the potential benefits outweigh the potential 
risks. 


ADVERSE REACTIONS: The most frequent adverse reactions reported@ 
during controlled clinical trials were mild, transient burning or stinging upon 
instillation (4.6%) and palpebral edema (2.8%). Other adverse reactions in 
decreasing order of reported frequency. were superficial punctate kerato- 
pathy, epithelial keratopathy, hypersensitivity reaction, stromal edema, 
irritation, keratitis sicca; hyperemia, and increased intraocular pressure. 


OVERDOSAGE: Overdosage by ocular instillation is unlikely becaus@any 
excess solution should be quickly expelled from the conjunctival sac. 

Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine in a 7.5 mb bottle of VIROPTIC js not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and adults 
with neoplastic disease produce reversible bone marrow depression as the 
only potentially serious toxic effect and only after 3-5 courses of therapy. The 
acute oral LDsq in the mouse and rat was 4379 mg/kg or higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the comea of the affected eye every two hours 
while awake for a maximum daily dosage of nine drops until the corneal 
ulcer has completely re-epithelialized. Following re-epithelialization, treat- 
ment for an additional ‘seven days of one drop every four hours while awake 
for a minimum daily dosage of five drops is recommended. 

If there are no signs of improvement after seven days of therapy or complete 
re-epithelialization has not occurred after 14 days of therapy, other forms of 
therapy should be considered. Continuous adminsitration of VIROPTFIC for 
periods exceeding 21 days should be avoided because of potential ocular 


toxicity. 


HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 
sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle of 7.5 ml. 


PRED a 
= % Burroughs Wellcome Co. 


Z 2 Research Triangle Park 


4 7 North Carolina 27709 
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Recreational innovations Company PO Box 159 /6155 Pontiac Trail 
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Unlike all other sunglass lenses, NoIR chemically 
comforts: and protects the eye with a complex sys- 


tem of infrared and ultraviolet absorbers. 


Ninety-eight percent infrared and total ultraviolet 
are absorbed by the NolR lenses. This selective 
transmission of light enhances vision and comfort as 
the eye receives only low levels of visible light 
necessary for vision. 


Clinical success with post-operative cataract, retinitis 
pigmentosa, macula degeneration, achromatopia, and 
albino patients is frequently achieved. 


“V INTERNATIONAL SYMPOSIUM ON 
FACIAL NERVE SURGERY 
September 2-5, 1980 

E Biltmore Hotel 
Los Angeles, California 
U.S.A. 


PRESIDENT: William F. House, M.D. 
ORGANIZING CHAIRMAN: Malcolm D. Graham, M.D. 


Session Chairmen and Members 
international Steering Committee 


lohn 4. Conley, M.D. U.S.A. 
Carl-Magnus Eneroth, M.D. Sweden 
Jean M. Tato, M.D. Argentina 
Masanori Morimoto, M.D. Japan 


L.B.W. Jongkees, M.D. 
Michel Portmann, M.D. 


The Netherlands 
France 


Adolph Miehike, M.D. Germany 
Ugo Fisch, M.D. Switzerland 
Wiliam F. House, M.D. U.S.A. 


Workshop Mederators 


BeF. McCabe, M.D. U.S.A. 

S. Sunderland, M.D. Australia 

F.A. WicGovern, M.D. U.S.A. 

J. i Comey, M.D. U.S.A. 

U. Fisch, WD. Switzerland 
U.S.A. 


M. May, M.D. 

































NoiR is a plano lens available in amber ar 


green with transmissions of total light 


1% to 18%. 

The 100 series is de- 
signed to fit over 
corrective spectacles 
(notably cataract) 
to provide maxi- 
mum protection, 
physically as well as 
chemically. 


NoiR signifies “NO 
infrared” 


South Lyon, Michigan 48178 


Teaching 



























313-769-5565 


The Rainin 
Lens Guide” 
System 





assistant: 


































pre st tn ne hh Hs te an Sn ehh as 


(415) 757-8700 


i would like to take advantage of this 
Yes? introductory offer. Send me'a sample 
of the Rainin Lens Guide System. 


Sample uni $3.50 


Mini Pack @ $19.75 (5 units each) 


Postage ant handling 


California residents add sales tax 


(7 Please send 
more information. 





|-Quest, Inc:, Dept. AO 6/80 
P.O. Box 493, Antioch, CA 94059 
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< RUNNING YOUR OFFICE, 









A lot of times, “successful” 
practices are actually run by an 
overworked doctor and a tired-out 
staff. 

Sound like your office? 

Well, Acuity Systems, the leader 
in advanced instrumentation and 
systems for health care profes- 
sionals, has come up with a way 
for you to streamline your office 
and make it more productive. 


Introducing the Intelligent 
Office™: the first total system 
of practice management. 

The Intelligent Office is a three- 
part, computer-based approach to 
running your practice. Whether 
you use just one of the modules, 
two, or all three, it makes your 
working day more efficient and 
more profitable. 

It also lets you give better 
patient care, and enjoy your work 
more 


The Acuity Systems office computer uses a key- 


board display terminal, printer, and disc memory 
storage to handie the paperwork that ties up 


your front office. 


“1980 Acuity Systems Incorporated, 


OR IS IT 
RUNNING YOU? 


What's more, the Intelligent 
Office saves hours of staff time. 
And since that time can be devot- 
ed to other tasks, everyone in 
your office will become more 
productive. 


The Acuity Systems office 
computer is the smart way to 
handle paperwork. 


The Acuity Systems office com- 
puter handles all the routine, 
repetitive paperwork that ties up 
both your front office staff and 
you. Your secretary can operate it 
easily, because it actually prompts 
her with simple, step-by-step in- 
structions. And it’s completely 
contained in your office, so only 
you have access to confidential 
patient and practice information. 

Acuity Systems’ office computer 
keeps complete patient accounts, 
processes insurance forms, and 
schedules appointments. At the 
touch of a button, it produces 
itemized bills, appointment lists, 
and labels for appointment. re- 



























minder postcards. Ard it also 
generates valuable menagement 
reports, detailing aginc accounts, 
trial balances, a variety of statis- 
tical practice analyses, and more. 

What’s more, the cffice com- 
puter also functions as a word 
processor. 

In this mode, it can generate 
personalized form letters for 
referral replies, insuranee inquiries, 
patient recalls, and otter repeti- 
tive correspondence. 

As a result, paperwork flows 
through your office faster, Saving 
Staff time. Your cask flow im- 
proves, because patients receive 
bills on the spot anc insurance 
claims are processed sooner. And 
you have the management infor- 
mation you need to make intelli- 
gent business decisions. 


Our Auto-Lensmeter™ 
neutralizes all types of lenses 
without operator error. 

Acuity Systems’ objective Auto- 
Lensmeter is the standard of the 
industry. It cuts neutralization 
time to one second per lens, yet 
it’s so simple to use that anyone 
on your staff can handle it. A 
patented alignment system makes 
finding the optical eenter fool- 
proof. Then, push a few buttons, 
and it prints out the complete, 
prescription. 

So, for the first time you'll be 
completely sure that 2ach pair of 
glasses is exactly as you pre - 
ribed. Youll eliminate the 
ity of dispensing defective 


lenses. And your staff will be able 
to isolate the-cause of a patient's 
compkainc wnile he waits, avoiding 
nc-fee re-examinations. 

Our Fxi Auto-Refractor® 

_ Saves time and improves 
Y: patient care. 

The .Rx1 Auto-Fefractor dra- 
matically reduces refraction time 
per patient--even for children 
and aphaxics. In seconds, it gives 
you an accurate, objective print- 
out of sphere, cylinder, axis, 
and IPD measurements —every- 
thing you need to write your 
prescription. 

Since tne Rx1 Auto-Refractor is 
complete'y operator objective, it 
can be operated by anyone in your 
Office. That means you'll have 
valuable extra hours in every day 
to devote tc other patients, or to 
seeing new patients. 


; print dpa nomil pie reagan i Accurate fo 
1/160th Diopter. 


Whet'smere, your patients will 
appreciate your using the most 
modern instrumentation to give 
them superier eye care. They'll be 
less anxious about making the 
wrong decision, because the Rx1 
Auto-Fefractor simplifies the sub- 
jective refraction decision-making 
process. So theyll walk out of 
your office feeling satisfied —and 
ready to refer their families and 
friends. 

We've helped thousands 
„> Of dectors solve their 
g office problems. 

The Invellgent Office is a lot 
more than sophisticated elec- 
tronics. 

k aso represents everything 
that Acuity Systems has learned 





The Rxi Auto-Refractor” gives you sphere, cyfinder, axis, and IPD readings —e 











ything you need to 


write your prescription. And this new design requires less space in your office: 


from working with thousancs of 
doctors over the past 10 ysars. 
And from the moment you contact 
us, we put that knowledge to 
work for you. 

First, our Practice Management 
Analyst takes a long, hard lock at 
the way your office works, and 
then suggests needed improve- 
ments. He can tell you which parts 
of the Intelligent Office system 
you need. And he may surprise 
you by suggesting other things, 
like a change in patient traffic 
flow, or a reassignment of staff 
duties. 

Then, when you buy any of the 
Intelligent Office modules, an 
Acuity Systems representative will 
come to your office to install it 
and teach your people how to use 
it. And he'll check back with you 
periodically, to train new em- 
ployees and make sure youre 
getting the most from vour 
equipment. 

Finally, there's Acuity Systerns 
nationwide service network. It 
assures you that, should you ever 





have a problem, one of our experts 
will be right there to help you. 


Stopletting ycur office run you. 
We'll be happy to give you more 
information or the Intelligent 
Office, or to demonstrate any of 
its modules. Just mail the coupon 
or call toll-free: (800) 336-0359* 


eo ee a eee ae 


Teil me more about the Intelligent Office. 
I'm particularty interested in: 


| l 

| | 

| l 

l Name : ; : (20.0. | 

l Address l 

| Gy. State, Zip a | 

| ffice area code and phone. l 
To heip us help you, please tell us: 

| 1. lamina C solo L] group/partnership | 

practice. 

l 2. 1 do approximately... refractions a week. { 

l 3. have exam lanes and assistants. l 
4.! E do O don't we eyewear, 

l 5. Does your office t patient insurance | 

| claim forms? O Yes [3 No. | 
8. Would you like tounorove the efficiency of 

I et pat scheduling systern? l 

Yes I No. 

| 7. Are you interested ir “word processing” for | 

| your office? CI Yes (J No. | 
8. (have investigated these products before: 

l ( an automated refactor system l 

I l 

| i 







C] an autornated lersmeter 
E] 2 business computer. 
Mail to: Acuity Systems, inc., ARCHOP 060 
11413 Isaac Newton 5q., Reston, VA 22090 


Loa a ee a el 


FSACUITY SYSTEMS INC. 


Advanced Instrumentation and Systems for Health Care ` 
11413 Isaac Newton Square, Reston, VA 22090 


Medical Instrumentation Division, Simmonds Precision Products. Inc. 


*in Virgina, call collect: (703) 471-4700. 
997 
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receive the maximum concentration of the 


“problem with suspensions. You can never 


-gummy residue on patients’ lids like the 
























t Vasocidin solution guarantee: 
maximum concentration 
in every clear drop— 
every time. 


In a published study’ dealing with ocular 
steroid suspensions, Apt et al concluded 
that whether or not they are shaken, “... it is 
likely that many patients would still not 


drug? 
This study points out a fundamental 


be sure just what concentration of medica- 
tion your patients are putting in their eyes! 

There is a clear solution to this problem, 
Vasocidin. Since Vasocidin is a solution it 
never needs shaking. Every clear drop con- 
tains ,the precise concentration you 
prescribe—every time. Patients with non- 
purulent conjunctivitis* or blepharitis, enjoy 
rapid relief of redness, reduction of inflam- 
mation and control of infection. And 
Vasocidin leaves no uncomfortable, sticky, 






“suspension procuct” does. = en, 

Prescribe Vasocidin, the clear solution, Vasocidin 

or the exact potency you want—in eve WEEs 

pence A Y (prednisolone sodium phosphate 0.25%, sodium 
3 i : sulfacetamide 10%, phenylephrine HCI 0.125%) 


Smith, Miler & Pateh 
Division of Cooper Vision P.R., Inc. 
San German, Puerte Rico 00753 


*Apt LA, et al: Patient compliance with use of to a ophthalmic 
corticosteroid suspensions. AJO 87:210-214, 1979 


*This drug has beemevaluated as possibly effective for this indication. 
See Brief Summary. 








DESCRIPTION: A steriie ophthaimic:solution having the following composition: *Prednisolone Sodium Phosphate, 028% (equivaient to Prennisolone Soman pole obs HCI, 0.125%; Sodium 
Sulfacetamide, 10.0%. ira stabilized aqueous solution containing sodium thiosulfate, polysorbate 80 and polyoxvethylene polyoxypropw! paraben and 

preservatives, “Licensed under patent No. 3,134,718. ACTIONS: Combines the antiinflammatory effect of a steroid, the: decongestant e fec, of phonephone and the antibacterial 
effect a coe aera The latter is a particularly effective bacteriostatic agent against the gram positive pyogenic cocci, E. coli, N.gonorhoeae, s bacillus and other bacteria’ 
susceptible to sulfaceianii 


of drugs by the National Academy. of Sciences-National Research Couscil and/or other information, 
Possibly" effective: For the treatment of nonpurulent biepharitis and hg slr cid ‘seborrheal, staphylococcal, 
and bacterial). Final classification of the tess-than-effective indicatior: requires further investig 


CONTRAINDICATION: Cantraindicated in herpes simplex, ocular tuberculosis, vaccinia, varicella and most other viralkdiseases of the cornea and rain fungal diseases of the eye and most 
dendritic ulcers. Purulentoconjunctivtis and purulent blepharitis are contraindications for topical steroids. Should rot be used by patients with narrow angie glaucoma, or thoes oa sensitive to 
sulfonamides. Discor! sé in otherwise sensitive patients. 


. Prolonged use may result 
ocular infections from 


S As fungal infections of omen wa pariculary prone lo develop ook 


physician 
persistent comeal ulceration where a steroid has been used or is in use. intraocular pressure should be 


, Solusions 5 containing phenylephrine hydrochloride may darken an or prolonged : ae wy oer sciution should not be eaa VERSE i 
laucoma with visual acuity and field defec terior aeol tion, secondary ocular infections form pathogens liberated from ocular 
. DOSAGE: Initially, 1 or 2 drops pi in conjunctival sac every hour during day and every 2 hours during night unti improvement occurs. Theran, a 






ği Smith, Miller & Pateh 1980 795-0241 


Introducing 
The Worlid’s Smallest 
Color Television Camera 


112” x 12" 5 Ye” 7 ounces 
3.8cmx3.8cmx1l4cm 197 grams 


ACTUAL S 


-Now you can televise your surgery with a new more convenient 
color e n Made in the USA, with the latest miniaturized 


Endoscopy 


R ON cameras use 


IN systems for years. 


or cameras through a Cl R 0 n 


Department M « 749 Ward Drive « Santa Barbara 
California 93111 USA + (805) 967-0404 + Telex 658 472 


eader in Medical Video Systems 

















One Low Inventory — 
Fits over 70% of Patients. 


1 Base Curve 1 Optimum Diameter 
8.4 14.0 mm 
Powers Center Thickness 


—. 75D to —5.75D .06 to .07 mm r 
(low plus in the future) 


With the Hydro-Marc’ SM Lens 
Thinness Only Starts at the Center 


)hydro-marc KE 





; $ 
A product of Frontier Contaet Lenses, Inc. Os oe 
P.O. Box 10157/1417 San Marco Boulevard. Jacksonville, Florida 32207 nee Vo: 
Toll Free Numbers Florida (800) 342-9351 /N.E./U.S. (B00) 874-5431 „7“ Ñ © v 
§.£./U.S. (800) 874-3142 Other Areas (800) 874-5278 “ os 
é 
So 


Sania 

Monica 
Hospital 
Medical 

Center 
Intraocular Lens 
Implantation 


Course 


All Lens Styles 
Intracapsular and Extracapsular 


Special Course Addition 


Extracapsular Technique 
First day $200 Attendance optional 


Standard Course covering all lens styles 
Second and third days $600 


Combined Special and Standard Courses 
Three days $750 


3. Sept. 4-5-6 


The oldest continuous 
implantation course 
in the United States 


TOPICS 
Observation Live Surgery 


Video Observation 
of All Techniques 


Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 
Practice Session — 

Animal and Cadaver Eyes 


Retinal and Corneal Care with 
Intraocular Lenses 


Manual 


FACULTY 

John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Robert Hare, M.D. ; 
Richard L. Holmes, M.D. 

C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
James F Kleckner, M.D. 
Jeremy E. Levenson, M.D. 
Charles E. Olmstead, Ph.D., 
James J. Salz, M.D. 

Clittord Terry, M.D. 

Murry K. Weber, M.D. 


GUEST LECTURERS 

John J. Alpar, M.D. 

Aziz Y. Anis, M.D. 

Robert Azar, M.D. 

Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
Miles A. Galin, M.D. - 
Henry Hirschman, M.D. 
Malcolm A. McCanne!l, M.D. 
Stephen A. Obstbaum, M.D. 


2. June 5-6-7 4. Dee. 4-5-6 €: Willtam:Simicog, MD: 


Check one Fee: First day: $200 Second and third days: $600 Three days: $750 
1980 Residents: Half Fee Lunch and amenities included 
Cancellation: $50 non-refundable service charge 
Approved for 9 units each day continuing medical education 
credit CMA and AMA. Category 1 


Make check payable to Santa Monica Hospital Medical Center 

and mail to Jeanne Harris 

Charlie Ruggles Ophthalmology Department 
Santa Monica Hospital Medical Center 


1225 Fifteenth Street. Santa Monica, California 90404 















"OPEN SKY 


-o0 LIMBAL VISC-X 
Your choice Yeur choice 1 Port System 
of tp sizes of tip sizes 1.65 or 2.3 mm 


e Automatic or Manual 
_ Suction/Reflux 
-= $ Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 


Your Choice... 


a) @ Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute, 


‘@ Independent er concurrent cutting, suction, reflux, illum- 
ination, and Bipolar bimanual diathermy 

e Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 
enough for intraocular video display, tapes and films. 


è Hand held quartz infusior or quartz floating contact lenses. 

è Wide choice af probes, cannulas, infusion ports and plugs. 

® 1, 2, or 3 port systems for uni or bimanual techniques 

® Hooked or stmaight needles and pics, with or without infusion, 
for alk procedures. 

è Automatic suction/reflux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired. 


The VISC-X is lightweight and modular - assembles in seconds 
without tools. Rechargeable battery operation for patient safety. 
Surgery is aided greatly by use of special double lip, self- 
sharpening cutting tips which exert no traction on tissue or 
e 
cooper medical 


vitreous. 
C l I ex devices corp. 


we 
_ 183 Newbury Street/Danvers, MA 01923/USA 
Phone 617-774-0415 


division of 











Anterior or Posterior Segm 





t’s your choice 





ent Surgery 






MINE VISC-X MICRO VISC-X OPEN SKY 
2 Pert System 3 Port System Your choice 
165 mm Imm of tip sizes 






The VISC-X is a revolutionary new concept in systems for anterior- 
posterior segment surgery. It permits the surgeon to employ a : 
wide variety of techniques through singular or multiple incisions. 
Using the modular building block approach, the surgeon can 
create a system customized for present requirements and 
preferences. As needs change, the VISC-X systems may be 
expanded te permit additional techniques and procedures. 


> 





Flash Autoclavability 


Flash autoclavability renders the instrument ready for 
emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 
individually ir: its own storage box, or as. a system in the special 
see through tray. 


2s Ss Oa se ee eee ee ee ee 
m [Q Please have representative contact me. 
C] I would like a demonstration with my staff attending. g 


g ([] Please send more information. 


Name = 








u 
~ TA et a ery - 
g Hospital or Clinic ___. ia TRA g 


| Address 
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indirect Ophthalmoscopy 
Office Surgery | 
Gonioscopy 


e Heavy anodized aluminum construction. Y 


e Tarnish resistant, lightweight, but extremely 
stable and durable. 


e 4-inch rubber wheels roll freely with 
heaviest patients, yet lock securely 
when desired. 


e 2” thick solid foam rubber mattress 
covered with durable, washable Ebony 
Black vinyl material. Other colors to order. 


e 76” long, 24” wide. Other sizes made 
to order. 


... add all five modular accessories shown 
below or as many as you need. 








Optional Universal 
Overhead Projection 
Fixation. Light 


No. 140 
Optional Formica 


Roll-out Storage 
Compartment 

No. 170. 

Interior lined with 
washable plastic 
laminate. 17%” 
wide, 9” dé&p, 
22” long, 












Optional Formica 
Instrument Shelf No. 
120. Rises to level 
of patient's eyes or 
higher when required. 
Swings under table 
when not in use. 





Optional Electric 
Transformer System 

No. 130— a Da-Laur 
exclusive, Variable 
voltage control system 
assures proper 
instrument illumination, 
Fused and designed for 
any low voltage 
instrument. Electrically 
safe... fused, grounded 
pilot light. 

Also available . . . Steel 
Step Stool No. 170. 
Bright chrome finish. 
Non-skid rubber top 
and rubber-tipped feet. 








For full details Designed by 
and complete catalog, : F Ophthalmologists ~ 
contact: b d for Ophthalmologists ® a 


-DA-LAUR INCORPORATED 


Dept. A, 140 Crescent Road e Needham Heights, Mass. 02194 e (617) 444-3690 
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tem available Kosi 
idual preferences 


:reases procedural capabi 
Included as accessory equipment 


Ais the Keeler/SITE Aspiration / End Cutters 
ve : I mm 


bring greater dimen- | J o a esos 
ocular micro-surgery. 2 mm 


Side Cutters 


1 mm 


KEELER OPTICAL PRODUCTS, INC. 


Name 





Hospital 





City/State/Zip 





[C] Please have a representative call. 
Please send further information on the Keeler/SITE system. 
Please send me the NEW Keeler Caralog 
456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Cail toli tree: 800-523-5620 {in PA call 215-353-4350) - All products serviced in Broomall, PA 








Measurements, 
notestimates 
of IOL power 


pam 


The DER-300 brings extreme precision to intraocular 
lens power detemninations. Accuracy to within a quarter of a 
diopter Has beem proven in clinical use for over 4 years. And 
maximum performance is maintained even in cases of dense, 
mature cataracts, 

Axial,lencth measurements are digitally displayed 
along with the A-scan trace, and the probe mounting design 

aminimizes globe-distortion and patient discomfort. The result: 
rapid, simple examinations conducted in minutes, easy docu- 
mentation. and maximum performance. The Digital Biometric 
Ruler Mode! DIBR-300 is as easy to operate as an applanation 
tonometer Ful’ «mode diagnostic capabilities also permit 
detection and diagnosis of ocular and orbital pathology. 

The instrument's modular construction allows rapid 
service and economical upgrading to add future develop- 
ments. The clinically proven Ocuscan-400 real-time, A and B- 

- mode, contac’ scanner can be added through modification of 
one module, et considerable savings. 

Accurate Reliable. Clinically proven. The DBR-300 
gives you the data needed to minimize dioptric errors: Sono- 
metrics also provides the most advanced system for IOL cal- 
culations: the Binkhorst module for easy use in the Texas 
instruments T -53/59 printing calculators. 

c And the OBR-300 is fully backed by the technical serv- 
ices and assistance of Sonometrics, the first and most 

advanced company in ophthalmic ultrasound. Call toll-free 
- ee) 223-0412 er mail the coupon at right for additional 








DBR-300/Sonometrics Systems, Inc. 
16 West 61st Street. New York, New York 10023 


DBR-300 | 
DIGITAL BIOMETRIC RULER 


SONOMETRICS 
SYSTEMS, INC sx: 
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HYDROPHILIC CONTACT LENSES 


Manufacture 








ue PRN ping policy that saves = 
time and money, and it's no wonder tha 





Proven reproducibility and 
se obfitting 


The more patients you fit with AMSOF lenses, 

the more you'll appreciate their performance 

and value. A recent study showed that AMSOF 

lenses were truer to: their labeled parameters 

than four other leading soft contact lenses.* 
And because Wwe use one of the most durable, 

tear-resistant materials available—deltafiicon A 

~AMSOF lenses are the only soft lenses your 

tients can insure through RLI without a 


ng : plac 
in this “white room”, which is leaner 
than a surgical eperating room. 


You can’t buy a better soft lens 

- Touring our facilitiesswould tall you why. Every 
MSOF lens is inspacted in the. wet state for 
ry major parameter. in tact, over 300 quality 

f ks throeghout the manufacturing 

$ high-quality and consistency. 


nses are pitch polished, to. pro- f 


“Low price alone isn't enough. But when 
combined with high quality, you have 
the most important thiag we can offer 


today’s practitioner... walue. 


Edward C. Fox, President, 
AMSCO/Lombart Lenses 


edge shape is crucial to fit and comfort, we 
lathe cut the entire lens—including edges and 
peripheral curves. This gives all our ienses a 
uniform configuration, regardless of pewer or 
base curve 


This Optical Comparator magnifies wet 
AMSOF lenses up to 90 times to verify 
Sagittal depth and base curve. It is pre- 
cise to 1/10,000 of an inch. 


amsof- 


C Please send more information about 
fitting AMSOF lenses. 

C Please send more informati 
the unique PRN pricing pol 


- [O Please have an AMSCO/Lo: 
Lenses representative call. = 


Call toll-free: (800) 446-8303 
Gons 582-8178 s oa vran 


Today’s lenses for better 

practice management 

There's more to: AMSOF contact lens. va e: 
than the low $16.00 price. Our uniquely simpl 
PRN Plan (Purchese Replacements as Nee: i 
charges you only tor the Jensi you: ‘need. 
Other manufacturers charge r a second lel 


the initial purchase price; Any A 
mentiens (other than lost len: ; 
eepil gin 
addition, our standard 24-hour turnaro ind o 
Rx orders means: you can n 
efficient service. That's wh) 





(deltanicon A) 


Manufactured for quality... 
priced for value 


> BRIEF SUMMARY -See Package Insert For Complete Details 
DESCRIPTION: The Amsof hydrophilic contact lens is a hemispherical shell of approximately 
» (3.5mm chord diameter. The lens material, deltafilcon.A, is a. hydrophilic co-polymer which, 
hen fully hydrated in normal saline solution, consists “of 57% deltafilcon A and 43% water 
«(by weight). 
<C ACTIONS: The Amsof hydrophilic contact fens in the hydrated state is soft and pliable. When 
laced on the human cornea the hydrated Amsof lens acts as a refractive medium to compensate 
ir Spherical ametropeas and aphakia. 
DICATIONS: The Amsof lens is indicated for correction of vision. in persons with non-diseased 
eyes and for spherical ametropeas (where the residual astigmatism has Jittle or no effect on 
isual-acuity) and aphakia. 
INTRAINDICATIONS: Amsof hydrophilic contact lenses are contraindicated in the presence of any 
opt the following conditions: 
. Any disease affecting the cornea or conjunctiva. 
, Acute and sub-acute inflammations of the anterior segment of the eve. 
‘Ansufficiency of lacrimal secretion. 
eal hypoesthesia. 
; Any systemic: disease which may affect the eye adversely or may be exaggerated by the 
wearing of contact lenses, 


ments and Eyedrops: The Amsof contact lens must be stored ONLY in the approved 
ions. The safety of this tens with medicaments or other solutions has not been established. 
ophthalmic. solutions or- medicaments. can be used. Only the recommended: disinfection 
tions, cleaner, rinsing or lubricating solutions may be used with the Amsof contact lens. 
s anid Infections: Lenses that become less comfortable for the wearer than when originally 
erted could indicate the presence of a foreign body, abrasion, ulceration or irritation of the 
his occurs, the lenses should be removed immediately, cleaned with surfactant and 
ith the appropriate rinsing solution, then re-inserted. If discomfort persists after re- 
tion the practitioner should be consulted for evaluation, referral or treatment, 
p akic Patients: Aphakic patients should not be fitted with Amsof contact lenses during the 
perative period until, in the opinion of the surgeon, the eye has sufficiently healed. 
ENS CARE? Patients must follow recommended daily lens care procedures. Failure to follow 
hese procedures may result in the development of serious ocular infections or damage to the lens. 
RING RESTRICTIONS: The Amsof lenses should be removed before sleeping or swimming or 
the presence of noxious or irritating vapors. 
‘VISUAL: BLURRING: If blurred vision occurs or persists the lens must be removed and the 
_ practitioner consulted for evaluation, referral or treatment. 
PRECAUTIONS: The Amsof lens must be stored only in the approved solutions. If left exposed 
_ to the air the lenses will become hard and brittle, and breakage may occur. 
CLEANING AND DISINFECTION: AMSOF LENSES MUST BE CLEANED AND DISINFECTED EACH 
IME THEY ARE REMOVED, One procedure does not replace the other. Two. lens. disinfection 
procedures, heat and chemical (cold), have been shown to be effective for daily lens care. 
RESH SOLUTIONS MUST BE USED ON A DAILY BASIS: FOR DISINFECTION AND STORAGE OF THE 
ENSES:.CAUTION: DO NOT ALTERNATE OR MIX THE: DISINFECTION AND STORAGE SYSTEMS. 
LUORESCEIN: Never use fluorescein while the patient is wearing the lenses because the. lenses 
‘will ‘become discolored. Whenever fluorescein is used, flush the eyes:with sterile irrigating solu- 
hon and: wait at least one hour before replacing the lenses. 
REACTIONS: Serious corneal damage may result from wearing a lens which has been 
j n conventional hard contact lèns solution. Eye irritation. may occur within a short time 
fter putting on a hypertonic lens. Removal of the fens will relieve the irritation. On rare 
ecasions the lens may adhere to an eye as a result of the patient sleeping with the lens on or 
ring a hypotonic tens. If the tens adheres for any reason the patient should be instructed 
apply a few drops of sterile saline solution or lubricating solution and wait until the lens 
<: moves freely before oe to remove it. Rainbows or halos around objects or blurring of vision 
mayoccur jf the lenses are worn for foo tong a time. Removal of the lenses and a rest 
“period ofat least one hour generally relieves these symptoms. Excessive tearing, unusual eye secre- 
pand photophobia ate not normal. If these symptoms occur the patient should be examined 
) determine their cause. 
DOSAGE AND ADMINISTRATION: Conventional methods of fitting hard contact lenses do not appiy 
“to the Amsof lens. For a detailed description of fitting techniques refer to the Amsof fitting guide. 
WEARING SCHEDULE: A wearing schedule should be determined by the eye care practitioner. 
JOW SUPPLIED: Each jens is supplied sterile in a stoppered and sealed glass vial containing 
_-oSterile buffered: saline. solution. The vials are marked with the base curve, dioptric power, 
cc chord diameter, manufacturing lot number and expiration date. 





: AMSCO 


Division of American Sterilizer Company 
Box 1693, Norfolk, Virginia 23501 
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MICHIGAN 


-Annual 
Summer Conference 


July 31-August 3, 1980 


Grand Hotel 
Mackinac Island, Michigan 


Guest Speakers 
Richard Keates, MD _ 
Richard Kratz, MD 
Jerald Tennant, MD 


THEME 
“Cataract Surgery and 
Intraocular Lens Implantation” 


Registration 
$75.00 


Contact: 

Margot Surridge 
Michigan 
Ophthalmological Society 
302 Eastland Professional Bldg. 
Harper Woods, MI 48225 


CME Credit 
Category | 
7 hours 


OPHTHALMOLOGICAL SOCIETY +» 


* 










is the best tip 
yone can give you. 


Microphake": : The and freczing power right where you 
extractor for cataract want t. like the expensive console 
is abi 

eynce you've tried Microphake, the 
single-use crvoextractor, youll know 
why ts convenience and ease of handling 
are widely preferred to other methods. 
For more information, ask your Alcon 
Surgical representative for a sample, or 
wr te fo us. 

We've got the best tip for you. 










“ve made Microphake to vour 
test standards. Its sterile, ready to 
with no cords to connect or get in 
way. The unique tip design comes 
aight or curved and is small enough 
te use under a microscope. The tip ts 
follow, providing better gas delivery 














































































































































































































HARVARD POST-GRADUATE COURSE IN 
OPHTHALMOLOGY 
MASSACHUSETTS EYE AND EAR INFIRMARY, BOSTON 


BASIC SCIENCE SECTION: 
Sept. 2-Nov. 7, 1980 
Gross Anatomy (with dissection); Microscopic Anatomy; Bacteriology; Immunology; Neuro-Anatomy; 
Ocular Motility; Pathology, Pharmacology; Physiological Optics; Ultrastructure 


CLINICAL SCIENCE SECTION: 

Nov. 10-Dec. 19, 1980 
Cataract; Contact Lenses; Cornea; Glaucoma Neuro-Ophthalmology; 
Plastics and Orbit; Refraction 



















Application: 
Continuing Education Department 
Harvard Medical School 
25 Shattuck Street 
Boston, Massachusetts 02115 









Soft-Sert® Plus 


Soft Lens 
Remover/Applicator 
Engineered for Safety 


Original Soft-Sert® 
Finger mounted Soft fens 
Applicator. 
_ Now dispensed by more than 
76,000 professionals around 
the world. 


Soft-Sert™ 12 (for 12.5-14.0mm lenses) 
Soft-Sert* 14 (for 14.5-18.0mm lenses} 
Also available: 

Soft-Sert* 8 (for hard lenses} 






















a 

NT 
This permanent hair remover features the only patented self- 
ccrnecting needle in existence. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 


also helps prevent infection. Simple enough to be used by laymen 
(for cosmetic purposes only). 



























Soft-Sert® aids are ideal for aphakic and ultra-thin 
lenses and of course, the long fingernail wearer. 









Available in professional 6-packs: 
Complete with carrying case. ` 
Sott-Sert® Plus .............. $ 21.00°6-Pack 
Soft-Sert® 12,14 or 6 ........ $17. 50/6-Pack 
Add $ 1.00 per 6-pack postage & handling 
Soft-Sert® 12 is also available 

in attractive display of one 

dozen @ $ 36.00/doz plus 1.50 
postage & handling. 


Check or Money Order MUST 
Accompany Order 


Soft-Sert, ... 


P.O, BOX 376 © Cedarhurst N.Y. 11516 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Cinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.95 


OQ Invoice after 30 days 
C Check enclosed 

39 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT ao-122 

1335 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. 
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_For Pharmaceuticals and Lens Care 
Products 
PDR organizes manufac- 
turers’ package inserts on nearly 
r 250 pharmaceutical and lens care 
products into one convenient ref- 
erence volume. 
` For Ophthalmic Instrumentation 
and Equipment 
Descriptions and photos of 
in-office slit lamps and refractors 
to the latest surgical equipment 
utilizing laser, cryogenic, and 
ultraseund technology. A reply 
card information service is in- 
cluded fer your convenience. 
For Lenses and Suture Material 
Manufacturers’ specifications 
on bifocals, trifocals, prostheses, 
intraoculars —occupational and 
magnifier lenses, too. Plus tech- 
nical data.on a wide variety of 
sutures. 
For Educational Materials 
Bocks, journals, 
audie tapes, multi-media 
programs, programmed 
instructién—a library full 
. of professional growth, 
with a convenient order 
card te bring it to you. 
For Practices in 
Ophthalmelogy | 
An editorial section 
reviewing key aspects of Oph- 
thalmology updated with each 
new ecition. 


i ace aaia 
niiina a aanihin anaiai 
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® 


DR 


i 
PDR for Ophthalmology 
your source for pro- 
fessional product 
selection 

For additional 
information, contact 
Edward Barnhart, 
Business Manager 
(201) 262-3030 


place to look... 





Litton Crater New uer 
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SOFT CONTACT LENS 
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0.09 mm 





AOTHIN LENS 

~2.00 Diopter 

Base Curve 8.6mm 
Shoulder Heig 
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THE THIN SOFT LENS WITH A _ 
CONSISTENTLY THIN CARRIER 


With some other thin soft lenses, portions of the 
lens periphery are just as thick as with a stan- 
¥ ie dard soft lens. Yet overall, the thickness of a 
~ soft lens may be the most frequent cause of 
corneal edema.' So we've developed a thin 
soft lens with a carrier that’s consistently thin 
throughout, even in high minus powers, for 
consistently good oxygen exchange. 


Of course, the new AOTHIN lens offers you 
all you've come to expect from an American 
Optical lens. Excellent visual acuity, durability 
and ease of handling. With a simple set of lens 
parameters: one diameter (13.8 mm), three 
base curves (8.3, 8.6 and 9.0mm) anda 
minus range of -0.25D to -7.75D in .25 diopter 
steps. For further details, please contact your 
American Optical representative or American 
Optical Soft Contact Lens Distributor TODAY! 


Please see next page for full prescribing information @ 














Reference: Ameri i 
ae: erican Optical Corp. 
‘Mandell RB: The “tight” soft contact lens. ; VISION pits eal C S p 


Contact tens Forum. December, 1979, pp 21-32, SOUTHBRIDGE MA 01550 

















© 1980 American Optical Comporation 
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“by AOTHIN” 
a Hons uinchuding hard conta 


TO BRING 
MORE OXYGEN TO 
THE CORNEA 


JS@IFIN 


(TETRAFICON A) 


SOFT CONTACT LENS 


AOTHIN™ (tetrafilcon A) Soft Contact Lens 
DESCRIPTION: AOTHIN™ (tetrafiloon A} Soft Contact 
} ea and may cover a portion of the adi 
a hydrophilic random terpolymer of 2-hydrox 
pyrrolidone and methylmethacrylate. The polymer is a th 
terpolymer chain 1s joined by divinylbenzene cross-links. fc 
42.5% water by weight when fully hydrated in 0.9% sodium c 
monobasic and dibasic sodium phosphates 
nits hydrated state. the AOTHIN™ Soft Contact Lens is soft and p 
comes hard and brittle. These states are com 
mitted to dry out wili 
sours. When pla 
| spheneal al ametropias The materia! 











tha rylate Nevinyl-2- 
orko 

letrafitcon A and 

ide solution bulfered with 























able. When 





laced in 
ated lens 
sa tefrac- 





correction of visioni 

r cr neal astigmatusm of 2.50 
slormalisi of 2 00 dic ters or les 
i™ Soft Contact Lenses are onra ndcaisd in the presence 
ons {1} Acute and subacute inflammation of th erior SEG: 

\ fisease which affects the cornea and conjunctiva. (3) insuffi- 

al secretion (4) Corneal hypoesthesia. (5) Any systemic disease which may 
or be exaggerated by wearing contact lenses 

WARNINGS: Medications and Eye Draps: AOTHIN™ Lenses mus! be stored in an appropri- 
when off the eyes. the type of solution being dependent on the system used for 

n. When the lenses are disinfected with the thermal disir they may 
ENSRINS* or BOIL n SOAK” Solution (sterile. buffered preserved saline 
nienses are disinfected with the chemical disinfection system. they may be 
Storad gaty in FLEXSOL® Solution {stente isotonic buffered solution containing Adsorbobase 
-a wa yle polymers vehicle — and preserved with thimerosal 0.001%. chlorhexidine 
0.005% and edetate disodium 0.1%) 

No-ophthaimic solutions or medications. including hard contact lens solution. can be used 
ior fo or while the lenses are in place on the eyes. Also. no solu- 
enis solutions, other than LENSRINS®* or BOIL n SOAK® Solution 
or FLEXSOL® Se e used on AOTHIN™ Lenses when they are off the eyes 

Since liquids and vapors may be absorbed by AOTHIN™ Lones they shouid not be 
placed in the mouth tor wetting, nor wiped with a cloth or tis: 
persion: a and infections: Ha lene eatin less ¢ phere able than it was when first 

g t arnoved immediately and the wearers 
ta morean bor ay H any eye abrasion 

1S ved concur- 
onsulted 
whe swim- 
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CONTRAINDICATIONS AC 
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ga Restrictions: A THIN’ ™ Solt Contac! Lense 
ming. seep nthep e of irritating fumes 
Visual Blurring: if vig urs, the lens mu 
subsides. 
Lens Sanitation: Patients must adhere to the 
AOTHIN'™ Soft Contact l eneas Fajure 
ocular inte: 
PRECAUTION Storage: AOTHIN Lenses 35 may be S 
iD LENSRI NS* or BOIL n SOAK” Solution or FLE 
g i left Expos 








samlary care proce- 


Hon the 





















britte and 
BOIL n SOAK® or 


d toar the lense 
H shouid be soak 
pple sta 












Cleaning and Disintecting: AOTH 
daily Si a 















quailty effec 
eye care prac 








imerosal Ü 004% % and ede a 
Sits On the 





chemical ‘regin 







Thermal Disinfection lieined KOMIN" Lenses may be effec 
disinfecting unit approved for use with tetrafiicon A hydropt 

with PREFLEX®* Cleaning Sa enses with LENSRINS 
and disinfect an approve: rmal disinfection unit The 
emptied and fled with fresh L TENSA! NS* ort BOIL n SOAK* 
the lenses 


vely disinfected g 

After cleaning 
AKS solution 
ers must be 










olowng 
toinstr 
1. Bring a 
ns storage 





ction system can be used temporary Altere e eaning the lenses ac 
tors fil the lens slorage container with fresh LENSRINS® or BOIL n SC JAK" 
pan of water to a roiling bol. Remove the pan from heat. Place the tight) 
container inte the hot water and allow to cool. When the water is cool 



















n as 


possith 
Chemical Disinfection: Dieter with PREFLEX® Gearing Solution. FLEXSOL® Solu- 






humerosal 
D 00! % and chlorhexidine 0 0059 y has also been shown to bes HON sys- 
tem tor daily care at AOTHIN™ Qeraniron Aj Soft 

AOTHIN™ Lens: nus! be cleaned and rinsed Gai y (or after wearing) with PREFLEX* 
Cleaning Solution and NORMOL Rinsing Solution. The FLEXKIT Lens Case musi be emptied 
and refilled with tresh FLEXSOL ution each time the lens is stored. Fresh FLEXSOL® Solu- 
tion must be used y fo age and disinfection 























WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION AND STORAGE SYSTEMS 
FLEXSOL* SOLUTION SHOULD NOT BE USED WITH HEAT. 

Hygiene: Before handing the lenses, hands must be washed, rinse 
wiih a ant-iree towel, Cosmetics, lotions. soaps. oil and hand creams 
fact with lenses since eye intation may result. if hair spray is used w 
being j] eyes must be kept closed until the spray has settled. 

Fluorescei Never use fluorescein while the patient is wearing the lenses because the 
come discolored. Whenever fluorescein is used, flush the eyes with LENSRINS* 
OAK? and wait at least one hour before replacing the lenses Too early repace- 
ment may allow the lenses to absorb residual flucrescein 
ADVERSE REACTIONS: Serious corneal damage may result from wearing lenses which 
may have soaked in hard contact lens solutions. Eye irritation may occur within a shor time 
after put on a hypotonic lens. Removal of the lens will relieve the intation 

Ve y a lens may adhere to an eye aṣ a result of a patient sleeping with the lens on. o! 
f wearing a hypotonic lens. Ht a lens adheres for any reason m patient may be 
tc apply a few drops of LENSRINS® or BOIL n SOAK® Solution (if using a thermal 
imen) or ADAPETTES® Cleaning and Rewetting Solution (sterile. isotonic, buf- 
ontaining Adsarbobase and preserved with thimerosal 0.004% and ecetate 
1%) (if using a chemical disinfection regimen). and wait until the lens moves 

ving st 

sindicate that corneal edema as manifested by symptoms such as reinbows 
uring may occur if lenses are worn continuously for too long 
and a rest period of at least ane hour generally reheve these 


d thoroughly and dried 
me ir CON- 
enses are 
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DOSAGE AND ADMI ÍSTRATION: Fitting: Conventional methods © of fung contact lenses 

apply to AOTHIN™ Soft Contact Lenses. For a detailed description of the fitting tech- 
> the Fitting Guide for AOTHIN™ (tetrafitcon A) Soft Contact Len: l 

available from American Optical Corp.. Vision Care Products. Sout 








re may be a tendency tor the patient to overwear the lenses ini- 
tance of adhering to the following initial daily wearing schedule 
ed to the patient 


Wearing Schedule: Th 






Rest Period 
‘Hours. 


Wear Time 


Wear Time 
{Hours} 








4 2 4 
2 4 2 4 
3 5 2 5 
4 6 2 5 
5 7 2 5 
7 1 6 
8 1 7 
8 1 8 
9 t 8 
10 1 balan 





ail waking hours waking hours * 





‘lenses should never be worn 24 hours a day 
LENS CARE AND HANDLING: Care must be taken on the initial visit 
patient is supplied with an approved disinfection system and fully unde 
handling instructions for the lenses. As with any contact lens. regular re 
sary to assure patient health and comphance with instructions 
HOW SUPPLIED: Each lens is supplied stenle in a glass vial containing GS% sodiurr enlo- 
nde sciution buffered with monobasic and dibasic sodium phosphates. The glass via is 
marked with the Base Curve. Diameter, Dioptric Power, and Lat Number. 

Approved thermai and chemical disinfection systems and care kits are available from a 
variety of manutacturers. instructions on the use of these systems are contained in the 
AOTHIN™ Patient instruction Booklet 

PREFLEX NORMOL FLEXSOL ADAPETTES and BOIL n SOAK are registereamtracemarks 
of Burton Parsons & Company. inc. Rev. 3/80 
CAUTION: Federal law prohibits dispensing witt 31000 


assure that the 
ands all care and 
sali visits are neces- 
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The New Topcon — | 
Trial Lens Set and Trial Frame 


The Super-Accurate, Lightweight Alternative. 






Our superbly designed additive peripheral vision without loss 
Trial Lens Set and Trial Frame of accuracy. 

come as close as possible to 
reproducing ideal testing 








Because of the Topcon Trial 
Frames modern ultra- ~light- 


















conditions. weight construction, your 
The fully additive Topcon Trial patients will always feel relaxed 
Lens Set meets the highest and comfortable. Users tell us 
professional standards of ac- they also appreciate the way 
curacy and convenience. And Topcon’s unique construction 
only Topcon offers you a true holds lenses snugly in piace 
meniscus lens throughout the during a test, so they don't slip 
plus (as well as the minus) out of optical alignment. And, 
diopter range. Meniscus lenses of course, you'll find all the 
have less aberration at the adjustments you'd expect 
fringes, letting you create a on any high qualityTrial Frame. 
more realistic trial situation for 

your patient. He may walk Your local Topcon dealer will 
around the fitting room and look be glac to show you our 
through the lens as he would trial system, and quote you 






through his glasses, even using Topcon's very affordable price. 
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A New World of Precision Optics 
Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey.O7652 















































Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 


MACHEMER 
AUTOCLAVABLE 
INFUSION 
CONTACT LENS 


The lens was designed to be used with the 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagulation, 
and for office examinations. 


Attaches directly to infusion supply; 
syringe; or Clinitex infusion manifold, 
which provides controlled infusion 
flow, drip or steady stream. 


Lens diameter 9.8mm, weight 3 gr., 7% gr. w/hose: 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 


Autoclavable Scratch Resistant Quartz Lens 


i CLINITEX division of eabear medical devices ON 
1-183 Newbury St. 
“Danvers, MA 01923 
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| MID WINTER 
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SAHARA HOTEL, LAS VEGAS, NEVADA 
January 29 — February 1, 1981 
(Meeting adjourns 12:00 noon Sunday) 
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SYMPOSIA ON CONTACT LENSES 




















SYMPOSIA ON INTRAOCULAR LENSES 


OPHTHALMIC ASSISTANTS COURSE 


PRACTICE MANAGEMENT SEMINAR 





Free Papers on Contact & Intraocular Lenses. 
Abstract Accepted No Later than July 1, 1980. An 
abstract of 200 words. must accompany request. 
Send to: 
Ellis Gruber, M.D. 
Contact Lens Association of 
Ophthalmologists, Inc. 
2620 Jena Street 
New Orleans, Louisiana 70115 


For information regarding rental of exhibit 

space, contact: 

Mrs. Marie S. Salassi 

Executive Secretary 

Contact Lens Association of 
Ophthalmologists, Inc. 

2620 Jena Street 

New Orleans, Louisiana 70115 
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Though it stands only 7.5 centi- 
meters, Pred Forte” (prednisolone 
acetate 1.0%) measures tall among. 
ocular steroids. 

In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 
emerged the undisputed ruler in 
terms of anti-inflammatory activity! 

In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest 
steroid, dexamethasone alcohol? 

Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 
achieved significant concentra- 
tions in the aqueous humor? 

Pred Forte performs both in 
the lab and, more important, 
on the real firing line: in your 
patient's eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
that’s why ophthalmologists | 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular- 
inflammation, remember the 
“ruler”: Pred Forte. 


Pred Forte? (prednisolone acetate} 1% Sterile Ophthalmic 
Suspension. INDICATIONS Fer steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva, ocular 
tuberculosis, and fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has been 
reported with the use of topical steroids. 2. Since PRED 
FORTE® contains no entimicrobial, if infection is present 
appropriate measures must be taken to counteract the orga 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields, It is advisable that the intraocular pressure 
be checked frequently. 7, Use in Pregnancy ~Safe@ of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids, Patients with histories of herpes simplex 
keratitis should be treated with caution. ARVERSE 
REACTIONS Increased intraocular nies with optic 
nerve damage, defects im the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dasage 
may be safely increased to 2 drops every hour. Care 
~ should be taken not to discontinue therapy prematurely. 


REFERENCE NOTES: 1. Leibowitz, HM. and Kup- 
ferman, A. Bioavailability and therapeutic effective 
ness of topically administered corticosteroids. Trans 
Am Acad Ophthalmol Otolaryngol 79 (1k: op 78-0p 
88, 1975. 2. Ibid. 3. lbid. 
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Fungal Endophthalmitis 


Following Intraocular Lens Implantation 


A Surgical Epidemic 





Thomas H. °ettit, MD; Randall J. Olson, MD; Robert Y. Foos, MD; William J. Hartin, PhD 


+ Thirtees cases of fungal endophthal- 
mitis were caused by Paecilomyces lilaci- 
nus. in all cases an intraocular lens was 
inserted thet had been sterilized in sodi- 
um hydroxide and neutralized in sodium 
bicarbonate: In 12 of the 13 cases, it was 
absolutely eetermined that a manufactur- 
er's lot 128:was the neutralizing solution 
used. The same fungus that caused the 
endophthalmitis was cultured from sever- 
al of ‘the neutralizing solutions from lot 
128. Eight of the 13 eyes eventually 
required erucleation. Of the remaining 
tive eyes, ome eventually recovered 20/25 
vision, one recovered 20/80 vision, one 
had fight perception, and two lost light 
percepjion tone of these became phthisi- 

al). This sergically induced epidemic of 
tungal endaohthalmitis clearly shows the 
major consequences of a breakdown in 
quality conteol for any substance or mate- 
rial used ingraocularly. 

{Arch Opfithaimol 98:1025-1039, 1980) 


Postoperstive endophthalmitis is a 

dreaded complication of any intra- 
ocular surgery. The largest published 
series consisted of 382 infections in 
77,098 corsecutive cases following 
cataract extraction, an incidence of 
0.57%. In another report of 36,000 
consecutive cataract surgeries, there 
was an infection rate of 0.11% for the 
first 20,000 cases and 0.056% for the 
last 16,000 «ases.? 


While mest reports show an impres- 
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sive decline in the rate of ‘sacterial 
postoperative infections,?* the oppo- 
site is true for fungal endopzthalmi- 
tis. Only six®* cases of funga sendoph- 
thalmitis following cataract. surgery 
were published before 19&, when 
eight additional cases were reported.* 
In 1968, thirteen cases of peetopera- 
tive fungal endophthalmitis {cumul- 
ative series of 2,076 cataract ex- 
tractions; incidence, 0.62%) ere re- 
ported. Other than six cases seported 
in 1962," most recent report= consist 
of single cases. 

Epidemics of postoperative bacteri- 
al endophthalmitis fortunatzly are 
rare, but several have occurrad. The 
sources of infection in these ecidemics 
have included solutions usec at sur- 
gery” and the respiratory tacts of 
the operating team." 

This article reports what is to our 
knowledge, the first documer:ed sur- 
gical epidemic of postoperative fungal 
endophthalmitis. Thirteen cases 
caused by Paecilomyces Lilac: aus fol- 
lowed cataract surgery wath the 
implantation of an intraocuiar lens. 
Twelve of the cases were trawed to a 
single manufacturer’s produecion lot 
of sodium bicarbonate netralizer 
used to rinse the intraocular ns just 
before implantation. Fungi wre iso- 
lated from the eye in 11 of the 3 cases 
and from three different vials#f neu- 
tralizer from the same preduction 
lot. 

This report reviews the appearance 
of the first cases and the disesvery of 
the contamination. Individual case 
histories, histopathologic feazzres of 
five of the eight enucleated ees, and 
future prevention are discuss=1. 


REPORT OF CASES 


We first became aware of fumgal en- 
dophthalmitis complicating iné-~aocular 
lens implantation in September 3975. A 


61-year-old man was referred fo 
ment of a necrotic corneal ul 
small descemetocele — 
anterior chamber. in 
related to an intraocul 
the time of i : 


culture. Bad 
In late Navethber 1975, we were. cone i 
tacted by two surgeons who described five ` 
cases of gradually developing uveitis ten 
days to four weeks after cataract surgery 
with intraocular lens implantation. They 
had removed the implants in all five cases, 
suspecting a severe aseptic uveitis. The 
possibility of fungal endophthalmitis was 
raised because, in one case, hyphal-like 
elements were seen in exudative material 
removed with the intraocular lens: Exami- 
nation yielded ‘indings consistent with an 
advanced fungal endophthalmitis in four 


of the five cases. One, ease 11, had only. fh 


persistent iritis and vitritis with some 
fluffy exudate cn the iris. Of the other four 
(cases 5, 7, 9, and 10), two had hypopyon, 
and all four had fluffy balls:of inflammato- 
ry exudate deep in the anterior vitreous at 
the iris margin-or in the anterior chamber 
(Color Fig 1 to 4). The anterior chamber 
reaction varied from 1 to 2+ cells and 2 to 
3+ flare. A prominent ciliary flush was 
present in the four advanced cases, and 
vision varied from poor light perception to 
counting fingers at 60 cm. 

Review of the material taken from the 
anterior chamber at the time of intraocular 
lens removal incase 9 confirmed the pres- 
ence of fungal dements. An unopened vial 
of sodium bicarbonate neutralizing solu- 
tion labeled lot 128 was located by one of 
the surgeons and, on inspection, was noted 
to have fluffy debris floating in it (Fig 1). 
This unopened vial was submitted. to the 
Mycology Secticn of the Clinical Mierobiol- 
ogy Laborateries, UCLA Hospital and 
Clinies, where hyphae were identified on a 
wet mount made directly from the solution 
(Fig 2). A pure culture of P lilacinus was 
isolated from this same solution and was 
identified as the same as the isolate that 
was then beginning to grow from the 
anterior chamber material removed one 
week previously from patient 9. 
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Color Fig 1.—Clinical appearance, case 5, ten weeks after 
intraocular lens implantation and 2% weeks after implant 
removal. Note hypopyon with eye otherwise surprisingly 


quiet. 


Color Fig 3.--Eye from Fig 2, 14 days later. Increased size 


of iris nodules and hypopyon despite antifungal therapy 
resulted in enucleation 19 days later. 





Color Fig 5.—Clinical appearance, case 2, before removal 
of implant. Several large, fluffy exudates extend through 
pupil and around lens. Smaller exudate is seen in angle at 
10 o'clock, and prominent hypopyon is present. 
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Color Fig 2.—Clinical appearance, case 9, 5% weeks after 
intraocular lens implantation and three days after impiant 





removal. Note corneal edema and iris nodules. 





Colcr Fig 4.—Case 10, 6% weeks after intraocular jens 
implantation and 20 days after implant removal. Note 
intemse reaction with exudate coming through wound, 
hypepyon, and anterior chamber organization. he 
























Colcr Fig 6.—Clinical appearance, case 6. Fluffy, yelow- 
ish-white exudate extends through pupil and over iris 
surface beneath intraocular lens. Smali hypopyon is pres- 
ent and eye is only mildly inflamed. 
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Fig 1.—Hypnal elements (arrow) grossly 
visible in Cottle of neutralizing solutior 
from lot 12& 


Fig 2.—\wet mount of hyphae (Paecilo- 
myces lilacinus) taken from bottle of neu- 
tralizing solution seen in Fig 1. 


Tabie'1.—Surgical Course of Suspected Cases of Fungal Endophthalmit Associated With Intraocular Lens Impiantation 




















Date Sodium Early 
of Surgical Bicarbonate Postoperative Postoperative 
Case’ Age, yr/Sex/State Surgery, 1975 Complications Neutralizer Used Treatment Course 
ye /oA/ California 4/21 Flat chamber repaired Not known Local antibiotic, Corneal edema for 6 wk, then 
first postoperative steroids 20/20 vision 









day 








2/70/ A/Montana Lot 128 Local antibiotic, Benign course, visual acuity 


steroids 20/100 3 wk postoperative- 










ly 
3/72 a4 /California 9/16 Vitreous loss Lot 128 Local antibiotic, Benign until 3 wk, iritis and 
steroids pain relieved by increased 






topical and subconjunctival 
steroid administration 
Local antibiotic, Benign, visual acuity 20/200 

steroids with clear vitreous and fun- 
dus examination 
5/84/" /California 9/23 _ None Lot 128 Local antibiotic, Benign until 3 wk 




















4792/7 (Ohio Lot 128 





































































steroids 
6/70/° /Montana 9/30 None Lot 128 Local antibiotic, Benign until 5th wk, visual 
steroids: acuity 20/100 at 4th wk 
7/81 /% /California 10/6 None Lot 128 Local antibiotic, Small clot around lens at 1 
steroids. wk 
8/79/®/ California 10/7 None Lot 128 Local antibiotic, Benign until day 14; day 7, 
steroids. visual acuity 20/80; day 14, 
20/400; vitritis systemically 
treated with steroids; day 
20, counting fingers, ste- 
roids given subconjunctival- 
ly 
9/89/ Mt / California 10/14 None Lot 128 Local antidiotic, Benign for 3 wk, visual acuity 
steroids 20/300 
10/75/07 California 10/16 None Lot 128 Local antibiotic, Benign for 2 wk with 20/200 
steroids visual acuity 
4147677 / Calitornia 11/4 None Lot 128 Local antibiotic, Benign for 2 wk 
steroids 
{2772/8 Louisiana 11/4 None Lot 128 Local antibiotic, At 1 wk fibrin noted around 
steroids lens 
13/75/18 / Florida 41711 None Lot 128 Local antibiotics, Fluffy exudate noted on lens 
steroids at 1 wk 





Arch Ophthalmol—Vol 98, June 1980 Fungal Endophthalmitis—Pettit et al 1027 














Table 2.—Infection Course Prior to Treatment of Fungal Endophthaimitis Associated With Intraocular Lens implantation* 





Onset of Unusual Diagnosis Suspected Diagnosis Confirmed 
Case Reaction Diagnostic Studies on Clinical Signs in Laboratory 


15 wk PO, small white exudate None until 15 wk PO when 15 wk PO, referred for care Hyphae seen on corneal 



























noted on back of superior descemetocele developed because of descemetocele scraping and Paecilomyces 
cornea lilacinus grew from culture 
of specimens taken 9/2/75 





2 5 wk PO, pain, hypotony, iritis 11 wk PO, paracentesis not 11 wk PO, gradually increas- 12/7/75 smears and cultures 











noted; improved with ste- diagnostic; 13 wk PO, IOL ing reaction and surgeon at time lens removed posi- 
roids but exudate on lens removed; F lilacinus isolated notified of neutralizer con- tive for P lilacinus 
increased tamination 








7 wk PO, fluffy exudate noted 9 wk PO, IOL and exudate re- S wk PO, clinical signs sug- AC tap taken 11/8/75 showed 
on lens, iritis and vitritis moved, smears showed only gested growth of P lilacinus 
gradually increased in spite polymorphonuclear leuko- 
of steroids and antibiotics cytes; 1 wk later P lilacinus 

grew from culture 

3 wk PO, painless decrease in 4 wk PO, AC tap was negative: 5 wk PO, nonresponsive ern- 5th wk PO, fungi seen on vit- 

vision; 4 wk PO, exudate 5 wk PO, vitrectomy aspirate dophthalmitis treated with reous. aspiration, P lilacinus 

noted on lens with in- showed hyphae vitrectomy : isolated 

creased iritis and vitritis ; 


3 wk PO, mild pain and de- 



































7 wk PO, IOL removed with 





8 wk PO, clinical course sug- 11 wk PO, vitreous tap of enu- 









creased vision; 5 wk PO, in- exudate, anterior vitreous gested but negative report -cleated globe showed many 
creased corneal edema and membrane, and upper iris from laboratory hyphae and P lilacinus iso- 
AC reaction in spite of sub- : lated 






conjunctival.and topical ste- 
roid therapy 

5 wk PO, photophobia, pain, 6 wk PO, paracentesis x 3 6 wk PO, fluffy exudate 10 wk PO, fungus isolated 

exudate behind lens (11/10, 11/12, 12/2/75); 19 around lens both from the eye and neu- 

wk PO, IOL removed tralizer 


4 wk PO, paracentesis nega- Aseptic uveitis suspected until 6 wk PO, hyphae seen on 




























4 wk PO, plastic iritis and 














smail hypopyon appeared tive; 6 wk PO, IOL removec; hyphae seen on material smear, subsequently P lila- 
` hyphae seen on smear from AC 6 wk PO cinus isolated 
4 wk PO, fluffy exudate in pu- Patient refused paracentesis Microbial endophthalmitis sus- Diagnostic taps of eye de- 





pil, increasing reaction in pected clined by patient 
AC and vitreous, hypopyon 
appeared 4 days later 


9 days PO, fluffy exudate on 5 wk PO, IOL removed; culture Aseptic uveitis suspected until Hyphae seen in exudate from 
superior lens post, gradually and histopathology on exu- hyphae seen in exudate re- AC, and P lifacinys isolated 
enlarged over 2 wk date moved with IOL 

3 wk PO, exudate on 2 posts 4 wk PO, IOL removed; diag- Aseptic uveitis suspected until 12/11/75 smears and cultures 
of lens; 3% wk PO, hypo- nostic smears and cultures 11/18/75 when companion from vitreous tap at enuclea- 
pyon appeared negative case diagnosed as fungal tion disclosed P lilacings 

endophthalmitis (see 9) 

wk PO, cells in vitreous and 











































2 wk PO, pain, uveitis, exudate 2% wk PO, AC paracentesis: Not confirmed; hyphae re- 








on lens hyphae seen but cultures AC, exudate on lens, fluffy ported on smear from AC 
produced no growth; 3% wk exudate on iris even after 11/21/75 but slides were 
PO, IOL removed removal of IOL not available for our review 
















2 wk PO, fibrin filled pupillary 7 wk PO, paracentesis isolated & wk PO, AC reaction and 7 wk PO, isolated P #/acinus 
space P lilacinus but not seen on pain gradually increased in 
smear spite of topical steroid and 






systemic antibiotics therapy; 
surgeon was aware of pos- 
sible contamination 
4 wk PO, AC and vitreous taps wk PO, fluffy nodule on iris 4 wk PO, hyphae from AC and 
disclosed fungus at 7 o'clock; surgeon aware vitreous, P lilacinus isolated 
that neutralizer may have 
been contaminated 













4 wk PO, fluffy nodule on iris 












*PO indicates postoperatively; IOL, intraocular tens; AC, anterior chamber. 


The occurrence of the contaminated neu- tion in his left eye with the placement of a corneal infiltration. Prednisone therapy 
tralizing solution was reported to the man- _four-loop lens. The referring physician was given (80 mg/day). Five days later a 

_ ufacturer within one hour of its discovery. reported that the anterior chamber was descemetocele developed at the center of a 
They recalled all of their lenses and neu- shallow the evening of surgery, and the zone of necrotic cornea. Perforation ap- 


tralizing solutions by telegram within 24 patient was returned to the operating peared imminent, and the patient was 
hours. The American Intra-Ocular Implant room, where the wound was.resutured. The referred to us for care. 

Society also was helpful in alerting implant convalescence was uneventful except for a On admission, visual acuity was 6/12 
surgeons to the potential hazard of this considerable amount of corneal edema that (20/40). OD, and light perception OS. A 
contamination. We subsequently learned persisted for six to eight weeks. In July small deseemetocele was located in the 
of seven additional cases of postoperative 1975, visual acuity was 6/6 (20/20). In early superior. third of the left cornea, sur- 
endophthalmitis in which the neutralizing August 1975, approximately 15 weeks after rounded by a necrotic ulcer and overlying a 
solution from lot 128 had been used. surgery, a whitish opacity was noted at the fluffy anterior chamber inflammatory ex: \y 
Through the cooperation of the various level of Descemet’s membrane, located at udate. The chamber was formed, and a 
surgeons, we were able to obtain summa- the center of the superior one third of the four-loop iris plane lens (Binkhorst) was 


ries of each case (Tables 1 to 3). cornea. During a period of tendays,theeye centered in the pupil, surrounded by 
Case 1.—On April 21, 1975, a 6l-year-old became increasingly inflamed with keratic inflammatory exudate that precluded vis- 
man had an intracapsular cataract extrac- precipitates, increasing corneal edema, and ualization of the fundus. Branching septate 
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n Becréased, 


a 






relief of 


found 


{7 g/day) with improvement 


5 pg given twice 


7 g/day tor 6 wk 


wk without improvement 


provement 


times a cay for 6 wk 








13 


Treatment 


Penetrating keratoplasty and removal of IOL attempted, but enuciea- 
tion was performed when vitreous abscess and detached retina 


12/5/75, 2-wk course of trisulfapyrimidines and sodium iodide with- 
Out response; 12/29/75, 6-wk course of (oral/tocal) flucytosine 






3 ‘Patient declined antifungal treatment 


4 4th. wk PO, gentamicin and oxacillin given Subconjunctivally and sys- 
iemically: Sth wk PO, topical sub-Tenon’s amphotericin B therapy, 


i 14/20/75, topical amphotericin B therapy without response; sys- 
temic and intraocular antifungal therapy declined 


“Amphotericin B in AC and subconjunctivally once, flucytosine 


‘No antifungal treatment given because of general health 
‘Systemic and subconjunctival antibiotic therapy 
; Amphotericin B in AC and vitreous once, flucytosine 6 g/day for 2 


40 41/24/78, intravitreal amphotericin B administration without any im- 


‘12/16/75, topical treatment with amphotericin B, flucytosine 6 g/day 
for 1 wk only, not tolerated well; 12/23/75, topical gentamicin and 
chloramphenicol treatment; 1/13/76, amoxicillin 250 mg three 


12 12/30/75, steroids discontinued and systemic cephalexin monohy- 
drate and amphotericin B produced no improvement 

4niracameral amphotericin B administration 4 times but without im- 
provement, subconjunctival amphotericin B administration once 
without improvement; flucytosine 6 g/day until IOL removed; iri- 
dectomy and vitrectomy with administration of miconazole intraoc- 

ularly and thiabendazole topically 


Table 3.—Treatment and Final Outcome of Fungal Endophthalmitis Associated With Intraocular Lens Implantation* 


Final Outcome 
Enucleated 

























20/25 


NLP in mildly inflamed eye; up- 
. per half of cornea edematous 
with iris adhesions 


nucleated 12/10/75 
Enucleated 11/22/75 


Enucleated 11/22/75 
HM in white quiet eye with ede- 
matous cornea and flat AC 
Enucleated 12/16/75 


NLP, phthisis 
Enucleated 12/22/75 


Enucleated 12/10/75 


Enucleated 1/14/76 


Final vision 20/80 








Pathology 
See Tables 5 and 6 






















Diagnosis confirmed 
Diagnosis confirmed 




















See Tables 5 and 6 








See Tables 5 and 6 





See Tabies 5 and 6 







See Tables 5 and 6 


















Diagnosis confirmed 





















*IOL indicates intraocular lens; NLP, no light perception; PO, postoperatively; HM, hard movements. 


hyphae were identified in material taken 
from the cernea. Paecilomyces lilacinus 
grew from caltures. Oral administration of 
corticesterokis: was discontinued. Because 
no corneal tissue was available for trans- 
plantation aud because of threatened per- 
foration, a wonjunctival flap was pulled 
from above. 

Despite the conjunctival flap, the dense 
corneal infytrate and anterior chamber 
reaction persisted. When a fresh donor 
cornea became available, the flap was 
opened and a keratoplasty attempted with 
simultaneous removal of the anterior 
chamber exudate:and the intraocular lens. 
Whermthe intraocular lens was removed, we 
found. a vitreous abscess, indicating that 
the infection had extended posterior to the 
lens. The eye was:enucieated. This case has 
been reported in greater detail in a pre- 
vious publication.“ 

Case 2.-(Patient was not seen by us. 
Course was described in correspondence 
from patients surgeom) On Sept 9, 1975, a 
70-year-old man had a planned extracapsu- 
lar cataract extraction and placement of a 
two-loop lens implant that had been rinsed 
in neutralizer lot 128. A smooth postopera- 
tive course was experienced for the first 
month, with visien of 20/100 three weeks 
after surgery. On Oct 13, the eye became 
sore, vision and intraocular pressure 
amd a mild iritis developed. 
Topical steroid application gave partial 
: ztus, and vision improved to 
20/100 within a few days but gradually 
dropped to «canting fingers during the 
following month as a yellowish-white exu- 
date slowly fled the pupil, On Nov 17, a 
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hypopyon was noted but cleared with 
increased steroid therapy. On Hev 25, a 
paracentesis was done and all of the exuda- 
tive material removed from the pupil. In 
addition, nodular iris lesions were opened, 
and a “gush” of purulent matarial was 
described by the surgeon. The 2athology 
report on this material described “amor- 
phous material, cannot be identfied, con- 
sistent with foreign material.” Eacterial 
cultures were negative, but fungel cultures 
were not obtained. 

A few days later, the surgeon was 
informed of the neutralizer contamination 
by the manufacturer. 

Steroid therapy was stopped. The exu- 
date in the pupil enlarged and :khe hypo- 
pyon recurred (Color Fig 5). Th implant 
and exudate were removed. Two: weeks of 
treatment with trisulfapyrimidines, 250 
mg four times a day, and sodium iodide, 
900 mg twice a day, produced no-improve- 
ment. Flucytosine orally for six weeks was 
accompanied by gradual quieting of the 
inflammation; however, the eye eventually 
lost all light perception. A thickened cornea 
with adherent iris above and a-pupillary 
membrane prevented visualization of the 
fundus. 

Case 3.—(Patient was not seen by us. 
Information was received from a. consul- 
tant who helped manage the case) On Sept 
16, 1975, a 72-year-old man uncerwent a 
planned extracapsular cataract extraction 
in the right eye with implantation of an 
intraocular lens that had been soaked in 
neutralizer lot 128. The surgical procedure 
was complicated by vitreous loss, and an 
anterior vitrectomy was performed at the 


time of lens implantation. The early post- 
operative course was described as not unu- 
sual, except the eye never became com- 
pletely quiet. On Oct 6, 1975, the patient 
complained of pain in the left eye, An 
inerease in inflammation with corneal 
edema and a severe anterior chamber reac- 
tion were noted. Treatment with topical 
and sub-Tenon’s administration of steroids 
gave only partial improvement. On Nov 5, 
1975, a white flaffy material was noted for 
the first time on the superior temporal 
quadrant of the implant. During the fol- 
lowing week, the fluffy white material 
inereased in size. At that time the surgeon 
was notified by the intraocular lens manu- 
facturer that a case of endophthalmitis had 
been reported in a patient receiving a lens 
using the same neutralizing solution. 

The intraocular lens was removed on Nov 
18, 1975, along with all of the visible fluffy 
white material from the anterior chamber. 
Smears of this material showed many 
WECs, but no bacteria or fungi were seen. 
One week later the laboratory reported a 
fungus growing from the anterior chamber 
aspirate. 

At this point the patient was seen by a 
consultant whe found a moderately in- 
flamed eye with hand-motion vision and a 
diffusely edematous cornea. A large, white, 
fluffy mass was located in the superior 
temporal quadrant of the anterior cham- 
ber; it extended to the adjacent cornea and 
iris. A diffuse vitreous reaction was pres- 
ent, and a smali fluffy white mass also was 
present in the central vitreous. No fundus _ 
details were visible. The various therapeut- 
ie possibilities were reviewed with the 
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patient, including vitrectomy and vigorous 


antifungal therapy. Because of the poor 
prognosis and the patient’s prolonged mor- 
bidity, the patient and the family elected 
to have an enucleation that was performed 
Dec 11, 1975. 

Case 4.—(Patient was not seen by us. 
Course described in correspondence from 
the patient’s surgeon.) On Sept 19, 1975, a 
92-year-old woman underwent an unevent- 
ful intracapsular cataract extraction with 
the placement of a four-loop lens using a 
transiridectomy suture. The lens implant 
was soaked in neutralizer from lot 128 for 
approximately 30 minutes. Steroids were 
used topically six times a day for three 
days, then decreased to four times a day. 


On the 11th postoperative day, the cornea - 


and anterior chamber were clear with 20/ 
200 vision, and a dilated fundus examina- 
tion disclosed a clear vitreous. On Oct 15, 
1975, the patient described’ a painless 
decrease in vision of one week’s duration. 
Slit-lamp examination disclosed 1+ flare 
and 2+ cellular reaction. The lens was in 
normal position and clear except for depos- 
its on its anterior surface. A 1+ cellular 
reaction was noted in the vitreous along 
with a foeal fluffy nidus approximately 1 
mm behind the lens in the anterior 
vitreous. 

The pupil did not dilate well, and no 
fundus details were visible. An anterior 
chamber tap disclosed a few polymorpho- 
nuclear cells, but no microorganisms. The 
patient was treated systemically, subcon- 
junctivally, and topically with gentamicin 
sulfate and oxacillin sodium, and 80 mg of 
prednisone .was given orally on a daily 
basis. For seven days the vitreous reaction 
continued to. progress despite therapy. On 
Oct 22, a pars plana vitrectomy was done, 
with the finding of fungal elements in the 
vitreous aspirate. 

The working diagnosis was Aspergillus 
endophthalmitis; 5 pg of amphotericin B 
was given into the vitreous. On the second 


and fifth postoperative days, 750 ug of l 


amphotericin B was given by sub-Tenon’s 
injection. The intraocular reaction did not 
subside with therapy, and the eye was 
enucleated Nov 22, 1975. 

Final identification of the fungus was 
P lilacinus. The surgeon became aware of 
the neutralizer contamination about the 
time of the enucleation. 

Case §.—On Sept 23, 1975, an 84-year-old 
woman had an intracapsular cataract 
extraction and placement of a four-loop 
intraocular lens that had been rinsed in 
neutralizer lot 128. Vision was 20/400 at 48 
hours, and the immediate postoperative 
course was unremarkable except for a 
small clot around the lens and mild pain 
that persisted despite topical steroid and 
sulfacetamide sodium administration. On 
Oct 24, corneal edema and gradually 
increasing blood and fibrin were noted 
near the lens. On Nov 7, an enlarging 
coagulum was noted behind the implant, 
and intensive topical steroid therapy was 
started. Three days later a subconjunctival 
steroid injection was given but without any 
change in the exudate around the implant. 
On Nov 12, the implant with adherent 
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exudate and vitreous was removed, and 
gentamicin and steroids were given sub- 
conjunctivally. Topical amphotericin. B 
therapy was started when the surgeon 
became aware of the fungal contamination 
of the neutralizer. 

The patient was seen in consultation by 
us on Dee 1, 1975, at which time the 
involved eye had only light-perception 
vision in the temporal quadrant. The cor- 
nea was cloudy. There was a 3-mm hypo- 
pyon and 4+ cellular reaction in the ante- 
rior chamber and vitreous. Fluffy nodules 
were present on the iris margin and in the 
anterior vitreous (Fig 1). The possibility of 
treatment with vitrectomy and antifungal 
agents was reviewed with the patient and 
her family. Therapy was declined, and the 
eye was enucleated on Dee 15, 1975. The 
enucleated globe was tapped and P lilacin- 
us isolated in pure culture, 

Case 6.~(Patient was net seen by us. 
History abstracted from a more detailed 
report supplied by patient’s surgeon.) A 
70-year-old woman had an intracapsular 
cataract extraction Sept 30. 1975, with the 
placement of an iris sutured intraocular 
lens that had been placed in neutralizer lot 
128 just before implantatien. The imme- 
diate postoperative course was uneventful, 
and the vision at four weeks was 20/100. 

During the fifth week, the eye became 
sensitive to light and some periorbital pain 
developed. On Nov 10, a yellowish-white 
material was noted behind the lens ocelud- 
ing part of the pupil and extending onto 
the iris surface (Color Fig 6). An imme- 
diate diagnostic paracentesis was done, 
and gentamicin was injected into the ante- 
rior chamber. Systemic, topical, and sub- 
conjunctival antibiotic therapy also was 
used. The paracentesis was repeated the 
next day for additional diagnostic materi- 
al, and the laboratory reported some fungal 
growth on the cultures from the initial 
diagnostic tap but suggested it was proba- 
bly a contaminant. An additional paracen- 
tesis was undertaken with debridement of 
the fibrinoid material from the anterior 
chamber and irrigation with amphotericin 
B. Amphotericin B also was given subcon- 
junctivally. The hospital laboratory at this 
point was equivocal about the importance 
of the fungal growth and concluded it was 
a contaminant. On Nov 15, retrobulbar and 
subconjunctival repository steroids were 
given, and some clearing cf the exudate 
occurred. 

During the next two weeks, the exudate 
gradually reformed around the implant, 
the cornea thickened, and corneal-and iris 
neovascularization began. At this point the 
surgeon became aware of the Paecilomyces 
contamination, and his laboratory cultured 
fungus from an unopened vial of neutraliz- 
er lot 128 from the operating room supply. 
On Dee 2, the lens implant was removed 
from this patient’s eye. Subsequent oral 
treatment with flucytosine, 1,750 mg four 
times a day for six weeks, was aecompa- 
nied by gradual quieting of the inflamma- 
tion. By March 1976, the eye was quiet. 
Vision returned to hand motions, with an 
edematous cornea and disorganized anteri- 
or segment. Anterior segment reconstruc- 


tion surgery is being considered to improve 
vision further. 

Case 7.—On Oct 6, 1975, an 81-year-old 
woman had an intracapsular cataract 
extraction in her right eye with the place- 
ment of an iris clip intraocular lens that 
had been rinsed in neutralizer lot 128. A 
sulfa-steroid preparation was used tepical- 
ly in the immediate postoperative period, 
and the course was considered uneventful 
except for a small clot of blood around the 
lens that was noted one week after sur- 
gery. On Nov 4, 1975, the patient returned 
with hand motion vision, a plastic iritis, 
recurrent anterior chamber bleeding, and a 


-small hypopyon. A diagnostic tap of the 


anterior chamber was performed, and the 
blood. and hypopyon were irrigated from 
the anterior chamber. Diagnostic szudies 
did not identify any microorganisms on 
culture. The patient was treated with local- 


~ ly and systemically administered antibiot- 
“ies. and. steroids. without improvement. 


Recurrence of the exudative reaction in the 
anterior chamber and around the implant 
led to its removal on Nov 18, 1975. In the 
week following the intraocular jens remov- 
al, the eye appeared to be greatly 
improved. The laboratory reported that 
material removed from the anterior cham- 
ber contained some elements suggesting 
hyphae. 

The patient was referred for our exami- 
nation on Dec 3, 1975, at which time the eye 
had bare light perception with poor projec- 
tion. The cornea was diffusely edematous 
with folds in Descemet’s membrane, a 2+ 
flare and 1+ cellular reaction im the ante- 
rior chamber, and a few fine cellular kerat- 
ic precipitates on the endothelium. There 
were clusters of white fluffy nodufes along 
the iris margin between 3 and 6 c’clock 
extending into the vitreous. The vitreous 
was heavily infiltrated with cells. No fun- 
dus details were visible. Intraccular pres- 
sure was 8 mm Hg. The patient's advanced 
age and general medical condition pre- 
cluded antifungal therapy. The eye was 
enucleated Dec 16, 1975. Paecilomyces lilac- 
inus was isolated from the enucleated 
globe. 

Case 8.~(Patient was not seen by us. 
Course was described in correspondence 
from- patient’s surgeon.) On Oct 7, 1975, a 
79-year-old retired internist had an intra- 
capsular cataract extraction with the olace- 
ment of a Medallion intraocular lens that 
had been rinsed in neutralizer lot 128. 
Topical steroid and antibiotic administra- 
tion was used postoperatively; the course 
was uneventful. At one week the vision 
was 20/50, and there was only mild corneal 
edema. On the 14th postoperative day, the 
patient complained of increased floaters. 
Vision had decreased to 20/400. A 2+ flare 
and 3+ cellular reaction were noted :n the 
anterior chamber. The vitreous. showed an 
increased number of cells. A tenzative 
diagnosis of aseptic vitritis was made, and 


60 mg/day of prednisone administered sys- 


temically and frequent topical applications 
of antibiotics and steroids were given. The 
patient remained asymptomatie except for 
gradually decreasing vision to the finger- 
counting level. The decreasing vision was 


Fungal Endophthaimitis—Pettit et al 





~ 








attributed principally to macular edema 
and inereasiag: vitreous reaction. 

On the 24ih postoperative day, the sur- 
geon noted focal white fluffy exudates at 
the pupillary margin and in the anterior 
vitreous. The patient was still asympto- 
a Matic except for decreased vision. Hospi- 

` talization for diagnostic paracentesis and 

vigorous antibiotic therapy was advised 

but refused by the patient. The patient did 

accept systemie and subconjunctival anti- 

biotic therapy as an outpatient for a period 
of seven days but without a change in his 
clinical course. A fibrinous reaction grad- 
ually develowed in the anterior chamber, 
vision dropped: to light perception, and a 
hypopyon appeared. By the 45th postopera- 
tive day, the cornea was severely edema- 
tous, the anterior-chamber was absent, the 
intraocular lens was in direct contact with 
the endothelium, and there was no light 
perception. The patient described only 
intermittent eye pain that was relieved by 

mild analgesies. The eye subsequently 

went into phthisis but remained comfort- 

able. The fungus was never isolated from 

the eye; however, the course is identical to 

the other cases in this series, and it was 

documented that neutralizer lot 128 was 
used at surgery. 

Case 9.~Cin Oct 14, 1975, an 89-year-old 
man had an intracapsular cataract extrac- 
tion and æ four-loop intraocular lens 
implant in the right eye. The implant was 
soaked in neutralizer lot 128 before inser- 
tion into the eye. Gentamicin sulfate, 20 
mg, was givén subconjunctivally at sur- 
gery. The initial postoperative course was 
uneventful until the office visit on Oct 23, 
when a small fluffy deposit was noted on 
the superior post of the implant. The 
patient was. comfortable, the vision was 
20/400, and there was a 2+ cellular reac- 
tion in the anterior chamber. A steroid- 
antibiotic drop was used topically four 
times a day,éhe cellular reaction decreased, 
vision improved to 20/200, and the fluffy 
deposit on the lens remained unchanged 
until Nov 6. At that examination the fluffy 
exudate had enlarged, the cellular reaction 
had increased, and vision was 20/400. Sub- 
conjunctival steroid therapy and increased 
steroids apped topically were given, and 
therapy with ampicillin, 500 mg four times 
a day, was started. Three days later sys- 
temic sterol] administration was added 
when a hypopvon appeared. 

On Nov 18, ‘the implant was removed, 
and we were asked to see the patient and to 
do studies on ‘the inflammatory exudate 
removed with the lens. Examination 

showed fiuffy nedules on the pupillary 
margin and 4+ cells in the vitreous (Color 

Fig 2). Stained smears. showed hyphal ele- 

ments and many polymorphonuclear leuko- 

cytes. Paecilomyces lilacinus was isolated 
on Sabouraud’s medium from the anterior 
chamber material, and the same fungus 

y was found by an unopened vial of neutraliz- 
er lot: 128 supplied by the referring physi- 
dan. 

"Phe patient was treated intravitreally 
< with amphotericin B and orally with fluey- 

tosine. By Dec 3, the fluffy nodules on the 

iris and the hypopyon had enlarged (Color 
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Fig 2 and 3). He declined a vitreczomy. The 
eye was enucleated Dec 22, 1978. Paecilo- 
myces lilacinus was isolated from the enu- 
cleated eye. 

Case 10.—On Oct 16, 1975, a 7é-year-old 
man had an intracapsular cataract extrac- 
tion with the placement of a four-loop 
intraocular lens in the right eye. The lens 
was rinsed with neutralizer lot E3 before 
insertion into the eye. Gentamicin sulfate, 
20 mg, was given subconjunctiva:ly at sur- 
gery. One week after surgery, “he vision 
was 20/200, the patient was corifortable, 
and a 2+ cellular reaction in the anterior 
chamber was treated topically with a ste- 
roid-antibiotic drop four times a day. On 
Nov 6, fluffy yellowish exudates were 
noted around two of the posts on the 
implant. Despite topical and systemic ste- 
roid and antibiotic administration, the 
reaction gradually increased, and a hypo- 
pyon developed. On Nov 12, the implant 
was removed; diagnostic smears and cul- 
tures taken at surgery were regerted as 
negative. On Nov 24, the surgeor repeated 
a diagnostic aqueous and vitreous tap and 
gave an intravitreal injection of emphoter- 
icin B after confirming a diagnosis of 
fungal endophthalmitis in a companion 
case (see ease 9). 

Examination by us on Dec 1 disclosed a 
hazy cornea, 4+ cellular reaction, small 
hypopyon, and large fluffy exudates filling 
the anterior vitreous, anterior chamber, 
and extending over the iris to tae wound 
(Color Fig 4). The patient declined further 
therapy, and the eye was enucleated on Dec 
11. Paecilomyces lilacinus was isolated 
from the eye both before and after enu- 
cleation. 

Case 14.-On Nov 4, 1975, a 76-year-old 
woman had an intracapsular cataract 
extraction from her left eye with the place- 
ment of a four-loop intraocular Jens. The 
immediate postoperative course was un- 
eventful. Sulfa and steroids were used top- 
ically four times a day. Vision was 20/100 
at one week in the eye that aad been 
operated on. Two weeks after surgery, the 
patient complained of mild diseomfort, 
vision had dropped to counting fingers, and 
there was. an increased anterior chamber 
reaction with a fluffy filmy material adja- 
cent to the lens. Intraocular pressure was 
18 mm Hg. The reaction was interpreted as 
an aseptic inflammatory reaction, in- 
creased steroids were given ‘topically. 
Because the inflammatory reactien did not 
subside promptly and because the surgeon 
had recently removed implants from two 
other patients (see cases 5 ard 7), he 
decided to remove the implant a:ong with 
all inflammatory exudates on Nov 21, 
1975. 

Following removal of the irtraocular 
lens, the cornea was edematous far several 
days, but on clearing, the vision improved 
to 20/100 and the anterior chamber reac- 
tion was greatly reduced. By Dec 16, 1975, 
the vision gradually dropped to counting 
fingers and an increasing cellular reaction 
was noted in the vitreous. The patient was 
given flueytosine, 1,500 mg three times a 
day. and amphotericin B topically. The 
flucytosine therapy was discontinued after 


eight days beeause of nausea. Vision drop- 
ped to hand mosions. A fluffy focal exudate 
was noted ir the iridectomy at the 12 
o'clock position. Topical applications of 
gentamicin and chloramphenicol were ad- 
ded with little improvement. Although 
vision was greaily reduced, the patient was 
not particularly uncomfertable, and the 
anterior chamber and vitreous reaction 
remained abou} the same during the fol- 
lowing month. 

On Jan 18, 1976, the patient started 
taking 250 me of amoxizillin trihydrate 
three times a day and continued receiving 
this medicatiom for six weeks. Topical ste- 
roid applications also were added four 
times a day. During the following ten 
weeks, the inftammatory reaction gradual- 
ly cleared, ane the visien improved to 
20/30. In May 1976, the patient was read- 
ing 20/25 with a contact lens. 

Although P¥lactnus was never isolated 
from this patient’s eye, the contaminated 
neutralizer lot.128 was used at surgery, and 
the early course and clinical findings were 
similar to the companion cases in this 
report. The early removal of the intraocu- 
lar lens with most of the exudate may have 
been a contributing factor to the good 
visual outcome. 

Case 12.—(Patient not seen by us. Course 
was described by patient’s surgeon.) A 
72-year-old mar: had a planned extracapsu- 
lar cataract extraction with the placement 
of an iridocapstlar intraocular lens on Nov 
4, 1975. The lens was placed in the neutral- 
izer, lot 128, and also rinsed with balanced 
salt solution before insertion in the eye. 
The immediate postoperative course was 
uneventful, with mild striate keratopathy, 
a hazy posterior capsule, and counting fin- 
gers vision with pilocarpine and combina- 
tion sulfacetamide-steroid drops. On Nov 
10, 1975, a fibrin clot began to develop 
around the lens, and the topical medication 
was changed to:atropine sulfate and more 
intensive topizal steroid-antibiotic thera- 
py. By Nov 17. 1975, fibrin filed the pupil- 
lary space, and vision had dropped to hand 
motions. On Dee 2, 1975, the patient began 
to notice pain: and was given doxycycline 
hyclate, 100 mg-twice a day for a week. By 
Dee 11, there was less reaction in the 
anterior chamber, the cornea remained 
clear, and the patient was judged to be 
better, although the opacity behind the 
lens was worse. During the next three 
weeks, more raaction gradually developed 
around the lers, and the patient noted 
more discomfort. On Dec 30, 1975, the 
patient was admitted to the hospital with 
possible endophthalmitis. Diagnostic taps 
of the eye cultaved P lilacinus, although no 
organisms were identified on smears of 
material taker from the anterior chamber. 
The patient was treated systemically with 
amphotericin & The eye was enucleated 
Jan 14, 1976, at which time it had only light 
perception, and.the anterior chamber was 
filled with a white inflamraatory exudate. 

Case 13,—(Patient was not seen by us. 
Course was described by patient’s sur- 
geon.) A 76-year-old man had an intraocu- 
lar lens placed following an uncomplicated 
intracapsular cataract extraction on Nov 
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Fig 3.~Construction of Swinney permeable membrane filter (Millipore) shows that filter is protected by aluminum screen 
when force is applied in normal direction. With force from opposite direction, filter can break due to lack of support. A 
indicates apparatus for attachment of needle; B, filter body; C, plastic washer: D, aluminum screen protecting filter from 
pressure; E, permeable membrane filter (Millipore); F, plastic washer: G, for syringe attachment. 


10, 1975. The lens was rinsed with neutral- 
izer, lot 128, before insertion. Steroids were 
used subconjunctivally at surgery. On the 
fourth postoperative day, a mild increase 
in the anterior chamber reaction was 
noted, and at eight days the patient expe- 
rienced pain, the eye became red, and a 
fluffy exudate was noted on the superior 
. ‘temporal loop of the pseudophakos. On 
~ subconjunctival treatment with gentami- 
“cin and triamcinolone acetonide, the reac- 
‘tion seemed to decrease, and the patient 
felt better. At one postoperative month, a 
‘second fluffy snowball-like nodule was 
noted at the 7-o’clock position on the iris. 
_ At that time the surgeon had become 
aware of other cases of fungal endophthal- 
: mitis reported due to contamination of the 
neutralizing solution, lot 128. 
::. Diagnostic taps of the anterior chamber 
and vitreous demonstrated fungi, and 7.5 
-pg of amphotericin B was injected intraca- 
< merally and intravitreally and 750 pg sub- 
conjunctivally. The patient was given 2 g 
of flucytosine orally every six hours. Daily 
intraocular injections of amphotericin B 


-<y were given for four days without improve- 


“ment. On Dec 24, 1975, the intraocular lens 
- Was removed, and an iridectomy and an 
extensive vitrectomy were performed in an 
effort to clear surgically by debridement 
all grossly involved intraocular structures. 
Fungal sensitivities then available dis- 
closed the isolate P lilacinus to be sensitive 
to. miconazole nitrate and thiabendazole. 
During surgery, 25 ug of amphotericin B, 
200 ug of flucytosine, and 10 ug of micona- 
zole were given intraocularly. Thiabenda- 
zole was used in a 5% solution topically 


~~ every four hours for five weeks, and 1,500 


` mg was given orally for one month. Thera- 
py with steroids was avoided. Secondary 
glaucoma developed and required two 
cyclocryotherapies. Although the vision 
improved to 20/60 best correctable at one 
time in the course of recovery, the vision 
stabilized at 20/80 with a contact lens in 
place. This case has been reported pre- 
viously in greater detail." 


MATERIALS AND METHODS 


All specimens from patients seen by us 
and specimens obtained elsewhere were 
cultured by the Mycology Section of the 
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Clinical Microbiology Laboratories at the 
UCLA Medical Center. All samples were 
grown on Sabouraud’s agar at room tem- 
perature and on sheep’s bleod and choco- 
late agar at 87 °C. 

For experimentation with the Swinney 
adapter for the permeable membrane filter 
(Millipore), a sterile, dampened, cotton 
swab was rubbed over a pure subculture of 
P lilacinus and then thoroughly mixed in 
10 mL of sterile water. The density of this 
suspension was adjusted te a McFarland 
standard 1 (3 x 10* organisms/mL). Ten 
such solutions were prepared, and a control 
sample from each solution was cultured on 
Sabouraud’s agar. 

The Swinney adapter for the permeable 
membrane filter (Millipore) (Fig 3) was 
placed on a 20-mL syringe, and 10 mL of 
the fungus-water suspension was asepti- 
cally poured into the syringe. Using mini- 
mal force, 3 mL of solution was filtered 
through a (0.22-2) permeable membrane 
filter (Millipore), and 20 drops of the fil- 
trate and the filtrate sediment after cen- 
trifugation were cultured on Sabouraud’s 
agar. An additional 2 mL of filtrate was 
obtained using much greater plunger force 
due to fungal absorbtion on the filter. This 
filtrate was cultured as described previous- 
ly. As the plunger was withdrawn, pulling 
air in a reverse direction through the filter, 
an additional 2 mL of filtrate was obtained 
to test filter integrity. Twenty drops of 
this sample was cultured on Sabouraud’s 
agar as described previously. This proce- 
dure was repeated for each of the ten 
solutions. 

The pathologic findings in the five eyes 
reported herein were examined in the Oph- 
thalmie Pathology Laboratory at the Jules 
Stein Eye Institute. Eyes were fixed in 4% 
formaldehyde solution and gross-sectioned 
vertically (parasagittally) nasal to the optic 
nerve. For microsectioning, the nasal 
calottes were embedded in paraffin and 
the temporal calottes in celloidin. In addi- 
tion to routine hematoxylin-eosin ‘stain, 
microsections were stained as follows: 
Brown-Brenn Gram’s stain, Grocott's fun- 
gus stain, and PAS preparations. 


RESULTS 
Fungus was isolated from the 


_vitreous at enucleation in each of the 
~ five eyes studied by us. The same 


fungus also was isolated from the 
cornea of patient 1 and an unopened 
vial of sodium bicarbonate neutraliz- 
er, lot 128. All samples grew both on 
Sabouraud’s agar at room tempera- 
ture and sheep’s blood agar and choco- 
late agar at 37 °C. All isolates grew 
pure cultures, resembling Penicillium 
under the microseope. Colonies were 
velvety, with short aerial hyphae. Ini- 
tially, the surfaces of the colonies 
were white with a gradual transition 
to a lavender-to-lilac color. The color 
became gray to brownish-gray in old 
cultures. The reverse of the colonies 
was vinaceous. Moreover, pigmenta- 
tion was lost in some subcultures. 

The fungus grew rapidly on Sabou- 
raud’s agar at 25 °C, producing a 
colony diameter of 52 mm in 11 days. 
At 37 °C, growth was somewhat slow- 
er, colony diameter averaging 22 mm 
in the same period. The fungus grew 
on media containing cyclohexamide. 
Growth of the fungus was not 
impeded by amphotericin B at a con- 
centration of 10 ug/mL at either 25 °C 
or 37 °C. 

Slide cell cultures disclosed a myce- 
lium.composed of branching septate 
hyphae, 1.5 to 3.0 p wide. The phialides 
(sterigmata) were 8 to 12 u in length, 
flask shaped, swollen toward the base 
(3 to 4u), and tapered at the apex {1 p). 
These sporogenous cells originated 
singly, in verticils. or in penicillate 
heads; the verticilate arrangement 
was most common and was found pri- 
marily: in long chains with smooth 
ovoid -conida that measured 2.5 to 
3.0 x 1.5 p. 

The organisms were tentatively Y 
identified as Pen lilacinum Thom. A 
subculture was submitted to Agnes H. 
S. Onions, PhD, curator, Culture Col- 
lection, Commonwealth Mycological 
Institute, Kew, England, who charac- 
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terizee it as an isolate of P lilacinus 
(Thom) Samsen. Although the former 
desigration for this species was the 
genus.Penicilium, a relatively recent 
change in nemenclature puts these 
. organisms in the genus Paecilo- 
p HLYCES. 
< Culture resalts of the ten solutions 
of Paceilonvyces showed growth of the 
control culture and ne growth after 
filtration (except one contaminant) 
until the filter was disrupted by aspi- 
ratingair in wreverse direction. After 
air aspiration and filtration, fungus 
was found in the filtrate from eight of 
the ten solutiens (Table 4 and Fig 3). 


PATHOLOGIC OBSERVATIONS 


. Lesions in the five eyes that were 
“studied pathologically (eases 1, 5, 7, 9, 
and 10) were remarkably similar, all 
having predominantly a suppurative 
endoplthalmitis that wag largely con- 
. fined to the auterior segment. Thus, a 
general deser'ption of the findings in 
these cases will be given, noting only 
~ substantive variations or exceptions. 


Gross Features 


_ In eves from cases 5 and 9 (Table 5), 
the inflammatory exudate was fairly 
evenly distributed between the ante- 
rior chamber, the posterior chamber, 
and the vitreous (Fig 4). The exudate 

<in eyes from cases 1 and 7, however, 
was primarily behind the iris (Fig 5), 

and im case 10, inflammation was 
almost entirely confined to the anteri- 
or and posterior chambers. 
The vitreous body appeared cloudy 
in all eyes, mest severely so in cases 5 
and 9 ‘Fig"4). In addition to the dif- 
fuse cloudiness, the vitreous also con- 
tained fluffy aggregates of exudate 
(“abscesses”); these were discrete in 
eases |, 9, anc 10; but more confluent 
in cases 5 and 7 (Fig 4). Posterior 
vitreous detachment also was present 
in all ayes. Detachment was partial 
with residual attachments to the optic 
disc ineases Land 9, but was complete 
in all ether eves (Fig 4). The ciliary 
body and,:to a lesser extent, the cho- 
roid showed serous detachment in 
cases 1, 7, and 9 (Fig 4.and 5), although 
patient 1, in whom choroidal detach- 
ment. was extensive, had undergone 
attempted cerneal transplantation 
just before ermcleation. The margins 
of the surgica: wound were separated 
by inflammatery exudates in cases 9 
{Fig 4 and 19, and in the latter the 
~ wound was gaping. 





Microscopic Features 


Fungus hyphae, which were septate 
and only occasionally branched (Table 
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attempt to disrupt filer by suction of air. 


material (D}. 
{Observer felt the filter break. 


Table 4.—Culture Results After Swinney Filter Filtration* 
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*0.22 4 permeable membrane filter (Millipore) of Paecilomyces. lilacin s 
organisms/mL). Control-unfiltered solution: A, 20 drops of 3 mL filteret witho 
sediment of A; C, 20 drops of 2 mL filtered using force; D, centrifuged sedimentof C 


{This represents contamination rather than failure of filter. Note absence of gra’ 
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Table 5.—Gross Pathologic Findings in Five Eyes* _ 


Inflammatory Exudate 


nner Vitreous 


Cloud- 


Anterior Posterior 
Case Chamber Chamber 


Vitreous 
“Abseesses” 





Wound 
Involve- 
ment 


Posterior 
. Vitreous 
ing Detachment 


Uveal. 
Detachment 


*P indicates partial; C, complete; +< mild; + +, moderate; + + + severe; —, none. 


6 and Fig 6), were found in the-eornea 
(two eyes), iris (one eye), anterior 
chamber (three eyes), posterior cham- 
ber (five eyes), and vitreous body (five 
eyes). Anteriorly, the inflammation 
was largely suppurative (Fig 4; how- 
ever, all eyes showed focal grannloma- 
tous features in one or more of the 
following sites: anterior chamber, pos- 
terior chamber (Fig 7), or the vitreous 
cavity. (In case 5 the anterior chamber 
exudate also had a serofibrinows com- 
ponent.) Organization of the exudate 
was in progress in all eyes, in most 


~ instances arising from the anterior or 


posterior aspect of the iris (Fig 7). 
With the exception of the iris, which 
in most- eyes was moderately to 
severely involved, the uvea! tract 
showed only occasional mild and focal 
inflammation with nonspecific fea- 
tures. Posteriorly, all eyes had mild 
nonspecific inflammation of the reti- 
na and the optie dise (Fig 8). which 
involved only the superficial layers 
and the larger vessels (in case 9 the 
retinal reaction was moderate). The 
corneal wound margins were sepa- 
rated by a suppurative exudate in 
cases 9 (Fig 9) and 10 (in case-10 the 
wound also gaped} and by a serous 
exudate in case 5. (Case 1 had a slight 


serofibrinous exudate in the kerato- 
plasty wound.) 
COMMENT 

Such an outbreak of surgical infec- 
tions is unique in ophthalmology not 
only because of the organism isolated, 
a fungus, but because of the number 
of eases and their geographic distribu- 
tion. 

These cases related to the contami- 
nation of the neutralizer lot 128 were 
operated on in September, October, 
and November 1975 in five states: 
California (eight cases), Montana (two 
cases), Ohio (one case), Louisiana (one 
case), and Florida (one case), reflect- 
ing the wide distribution of the manu- 
facturer’s product. The last patient in 
whom this neutralizer was used had 
surgery Nov 11, 1975. The manufac- 
turer’s recall was effective in blocking 
further use of the contaminated solu- 
tion. The threepatients operated on in 
November prebably benefited from 
the contamination alert-and the early 
knowledge of the organism involved. 
Two of these three patients (cases 11 
and 13) have the only eyes that 
retained some useful vision. 

The full impact of this epidemic is 
best reflected in the visual outcome. 
Eight of the 13 eyes were enucleated; 
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Fig 4.—Severe anterior endophthalmitis. Top left, Microsection of anterior segment 
shows central keratitis and iris encased in exudate, which extends anterosuperiorly into 
wound (arrow) and posterorly into vitreous (hematoxylin-eosin, original magnification 
X 7). Top right, Vertically sectioned right eye (case 9) shows exudate filling anterior and 
posterior chambers, and ‘abscesses’ throughout cloudy, partially detached vitreous. 
Detachment of ciliary body and choroid is present superiorly (original magnification 
x 2.4). Bottom, Vertically sectioned left eye (case 5) shows inflammatory exudate filling 
anterior and posterior chambers, and forming solid mass in completely detached 
vitreous (original magnification x 3.6). 
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involvement 
Inflammatory exudate* 
inflammatory typet 


inflammatory exudate 
inflammatory type 


Fungi 


inflammatory exudate 
inflammatory type 


inflammatory exudate 
inflammatory type 
Fungi 

inflammatory exudate 
inflammatory type 
Fungi 


Cornea 


Fig 5.—inflammation involving primarily posterior chamber and vitreous (case 7). Left, 





Microseetion of anterior segment shows trace of exudate in inferior angle and 
moderataly dense inflammatory membrane occluding pupil. Pupillary margin of inferior 
iris leaf is retroflexed and adherent to “abscess” filling posterior chamber and ‘anterior. 
vitreous (PAS, original magnification x 7). Right, Large calotte, OD, sectioned vertically, 
shows iridectomy and detachment of ciliary body and choroid superiorly. Thick 
membrane occludes pupil, anë, inferiorly behind iris, there is dense inflammatory 


exudate {original magnification: x 4.5). 


Anterior 
Chamber 


Posterior 
Chamber: 


*inflammatory exudate: + (trace); + (mild); + + (moderate); + + + (severe), — (none). 
jinflammatory type: A (acute, nonspecific); C (chronic, nonspecific); G (granulomatous: S (suppurative). 
tFengt + (small number), + + (moderate number); + + + (large number), — (nore). 


of the remaining five, one is phthisical 
with no light perception, one has bare 
light perception, and one no light per- 
Fg hed ee T 

An mereased incidence of postoper- 
ative infections following the implan- 
tatien of an intraocular lens is not 
unexpected. One year after this fun- 
gal centamination, a similar surgical 
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epidemie involving Pseudomexas con- 
tamination of the sodium bicarbonate 
neutralizer occurred. Experience 
with these two epidemics led to the 
disappreval of sodium hydroxide ster- 
ilization by the Food and Drug 
Administration. Aside from the con- 
tamination of solutions used at sur- 
gery, there is an increased risk of 


Vitreous 


Ciliary 


Body sCroroid Retina 





infection that accompanies the im- 
plantation of any foreign material in 
the body. This has been documented in 
the orthopedic and thoracic surgery 
literature." The same phenomenon 
has been observed by the retinal sur- 
geon when iraplants have been placed 
around the eve.* 

Although it seems unlikely that an 
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Fig 6.—Paecilomyces lilacinus hyphae in tissue. Top, Corneal stroma adjacent to wound 
shows septate hyphae, largely unbranched. Inflammatory exudate is present on subja- 
cent endothelium (case 9, PAS, original magnification x 450). Bottom, Hyphae are 
scattered throughout vitreous “abscess” (case 5, Grocott’s methenamine silver, original 
magnification x 450). 
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epidemic of surgical infections pro- 
duced by a single source of contamina- 
tion would extend over a four-month 
period and involve operating theaters 
several thousand miles apart, this epi- 
sode proves it can happen. Because of 
the rarity of postoperative fungal 
endophthalmitis, most of the involved 
surgeons initially were unaware of 
what was happening. The common 
initial signs were typical for fungal 
endophthalmitis in most cases, with 
fluffy focal exudates developing in 
the anterior vitreous and around the 
lens in association with a smoldering 
iritis beginning one to 16 weeks after 
surgery. The gradual onset and initial 
improvement on local steroid therapy 
led most of the surgeons to suspect an 
aseptic uveitis, a condition that proba- 
bly oceurs with greater frequency in 
the presence of an intraocular lens. 
Our review suggests that supporting 
laboratories were not always prepared 
to handle and to interpret accurately 
material received at the time of diag- 
nostic taps or implant removal. 

The recovery of P lilacinus from 
both the neutralizer and the involved 
eyes and the discovery of this crga- 
nism in two unused bottles of neutral- 
izer from the same batch strongly 
indict the neutralizing solution as the 
contaminating source. Other environ- 
mental routes of infection could not 
explain this unusual epidemic. Anoth- 
er possibility—contamination of the 
intraocular lens while stored®in the 
sodium hydroxide—is unlikely in the 
face of the known neutralizer contam- 
ination and the excellent lens sterility 
produced by the sodium hydroxide 
storage solution. "=$ z 

This epidemic once again demon- 
strates that “nonpathogenic” sapro- 
phytic fungi can produce serious 
intraocular infection. The genus Pae- 
cilomyces includes ubiquitous, sapro- 
phytic, and common laboratory con- 
taminants. Members that make up the 
genus Paecilomyces Bainier bear a 
close relationship to the genus Pericil- 
hum Link. The Paecilomyces are 
described as restricted to those spacies 
with stiff verticillate conidiophores 
bearing divergent whorls of brarches 
and phialides.’* Formerly known as 
Pen lilacinum Thom, the species P 
lilacinum (Thom) Samson forms col- 
onies that are characterized as rapidly 
growing and attaining a diameter of 5 
to 7 cm within two weeks at room 


X 


Fig 7.—Organizing, focally granulomatous, 
inflammatory exudate behind iris (case 10, 
hematoxylin-eosin, original magnification 
x 180). 
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Fig 8.—Optic disc. Nonspecific acute and chronic inflammation is present on surface of 


disc and adjacent retina. Large retinal vessels also are rimmed with inflammatory cells 


(case 9, hematoxylin-eosin, x 45). 


es, 


Fig 3.—Corneal wound. inflammatory exudate fills angle and separates m 





oe X 


argins of wound 


that also contains uveal pigment and fragment of Descemet’s membrane {case 9, 


hematoxylin-eosin, x 110). 


temperature.’ They consist of a basal 
felt with a floccose overgrowth of 
aerial mycelium that, on increased 
sporulation, change from white colo- 
nies to lilac, varying shades of purple 
and, in seme strains, a purple-red 
color. 

Considered nonpathogenic, the Pae- 
cilomyces in general are found on 
fruits and vegetables and can occur as 
contaminants of culture media. Paeci- 
lomyces Lilacinum Thom is considered 

“one of the more abundant of the soil 
fungi. Moreover, this fungus appears 
fairy often in laboratory solutions as 
a contaminant and is reported to be 
resistant to the effects of many chem- 


eS 
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ical reagents." 

There are three previously reported 
cases of Paecilomyces ocular infec- 
tions in the literature. The first, 
reported in 1964," is of a localized 
external scleral infection, 34 months 
after cataract surgery, that did not 
respond to drainage and local mea- 
sures, A superficial sclerectomy was 
performed, With topical and intrave- 
nous amphotericin B administration, 
the lesion resolved in two weeks. The 
genus is reported but not the spe- 
cies. 

A second reported case? is of a 
traumatically ruptured eye with P vi- 
ridis cultured from corneal serapings. 





The eye became quiet with natamycin 
treatment, but four weeks later, a 
severe fungal endophthalmitis caused 
by the same organism led to enuclea- 
tion. Before the diagnosis of fungal 
corneal ulcer, the patient had been 
taking steroids and penicillin. 

In the third case, P lilacinus was 
the reported cause of endophthalmitis 
after cataract surgery in Argentina. 
The eye eventually was enucleated.” 

There have been two reported 
cases™™™ of prosthetic valve infections 
by P variuti. It was assumed that 
contamination occurred at the time of 
surgery or by intravenously adminis- 
tered solution. 

Since the FDA disallowal of sodium 
hydroxide sterilization, ethylene oxide 
sterilization has become the standard 
of the industry because of its well- 
known efficacy." The lens must be 
thoroughly degassed, or there is 
potential danger to the eye from 
residual products of the sterilization. 
Concern about the safety of this meth- 
od, particularly in relation to sterile 
hypopyon, also has been expressed.” 
Gamma irradiation was used for lens 
sterilization, but reports of severe 
sterile hypopyon iritis associated with 
alpha-irradiated lenses raised ques- 
tions about safety and the procedure 
was abandoned. 

The source of the contamination of 
neutralizer lot 128 has not been dis- 
closed by the manufacturer. When 
dealing with an organism as hardy 
and ubiquitous as Paecilomyces, con- 
tamination could occur at any step in 
the production and handling of the 
neutralizer. Its resistance to chemicals 
is documented and again points 
out the need for stringent quality 
control. 

These cases all showed the classic 
indolent and delayed reaction asso- 
ciated with fungal endophthalmitis.” 
Patient 1 even attained and main- 
tained 20/20 vision for six weeks 
before the first sign of infection 
developed three months after implant 
surgery. The delayed onset of an indo- 
lent and fluctuating inflammation 
resistant to treatment should make 
one consider the possibility of a fungal 
infection.” 

Because of the indolent onset of 
fungal endophthalmitis, the principal 
differential diagnosis is usually post- 
operative iritis rather than bacterial 
endophthalmitis, with which a more 
fulminant onset is usually seen. Con- 
sidering that, in the presence of an 
implant, some degree of postoperative 
uveitis is common, it is not surprising 
that most of these cases were treated 
initially with large ameunts of ster- 
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Isolated Econazole 
From Econazole Nitrate 


Case 1 1.56 1.56 
Case 9 1.56 1.56 


Neutralizer 
fot 128 














oids. This is unfortunate in that ster- 
oids alter the host response and poten- 
tiate the fungal infection.” 

The most common initial symptom 
in these patients was a relatively 
painless decrease in visual acuity as a 
result of a fluffy exudate on the lens 
and in the anterior vitreous. The ear- 
liest sign of infection was noted at one 
week postoperatively (case 13), but 
onset ranged from one to 15 weeks 
and averaged two to four weeks after 
surgery. The wide variation in onset 
and course probably relates to differ- 
ences in inoculum size and to altered 
host defenses, which were undoubted- 
ly affected by steroid therapy. 

All suspected cases of postoperative 
endophthalmitis require an anterior 
chamber and vitreous paracentesis.” 
In 11 of the 13 cases in this series, the 
aqueous was cultured at the time of 
_. lens removal or a diagnostic paracen- 

` tesis was performed, but not always at 
the onset of undue inflammation. One 
patient refused paracentesis (case 8). 
In patient 1, no diagnostic studies 
were done until the case was referred. 
By that time a melting corneal ulcer 
was present from which the fungus 
was isolated. The initial paracentesis 
cultures were negative in five of the 
11 cases. Vitreous taps were per- 
formed in four cases. All were posi- 
tive, demonstrating the enhanced 
recovery with vitreous aspiration. 
However, this was done at a late stage 
in the disease process and, in two of 
the cases, at the time of vitrectomy. 

Examination of paracentesis speci- 
mens should include Gram’s and 
Giemsa stains as well as 10% potas- 
sium hydroxide preparations. Culture 
media should include Sabouraud’s, 
blood and chocolate agar, thioglyco- 
late, and brain-heart™ infusion. Nega- 
tive fungal cultures, as seen in 50% of 
these cases, do not preclude a diagno- 
sis of fungal disease, while negative 
bacterial cultures should make one 
highly suspicious of fungus. Sampling 
problems also may be partly responsi- 
ble for the low rate of recovery in this 
series, since most of the physicians 
involved initially had never before 
managed a case of fungal endophthal- 
mitis. 
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Miconazole 


Table 7.—Fungal Sensitivity Testing on Paecilomyces lilacinus isoiated From Neutralizer Solution and Two Patients 


Miconazole 


Nitrate Clotrimazole 








Treatment, even in early and mild 
cases of fungal endophthalmitis, has 
been generally disappointing. Of the 
antifungal agents, the most experi- 
ence has accrued with amphotericin B, 
which has been administered by intra- 


venous (IV), topical, subconjunctival, | 


intracameral, and intravitreal routes. 

Amphotericin B is relatively effec- 
tive against Candida, Histoplasma, 
Blastomyces, and Coccidioides and less 
so against Aspergillus and Fusar- 


tum. It is ineffective against sapro-., 


phytic fungi in general, including Pae- 
cilomyes. Even when used against 
relatively sensitive organisms such as 
Candida, the results are disappoint- 
ing; there are few documented cases 
of postoperative endophthalmitis with 
excellent results." Problems with 
this drug include poor penetration by 
topical,’ IV, and subconjunctival** 
routes as well as serious systemic tox- 
icity by the IV route. 

Experimental endophthalmitis by 
Candida has shown good resolution 
with intravitreal amphotericin B ad- 
ministration.” Even in a controlled 
experiment, however, irreparable 
damage was done if the drug was 
withheld for three or more days after 
inoculation. Intravitreal amphotericin 
B is extremely toxic; doses of 25 pg 
or greater caused retinal damage in 
rabbits. Another study showed dam- 
age even with 1 ug.“ Intravitreal and/ 
or intracameral amphotericin B thera- 
py was used at some point in the 
treatment of five of the cases in this 
series. 

The results with intraocular ampho- 
tericin B administration were predict- 
ably disappointing, as the Paecilo- 
myces isolated was resistant to it as 
well as to most other antifungal 
agents (Table 7). Of the five eves 
treated intraocularly with amphoteri- 
cin B, three were enucleated, one has 
light perception, and one has 20/80 
vision (case 13). Case 13 was the last 
one operated on, and the surgeon was 
aware of the probable diagnosis when 
the first signs of infection appeared 
on the iris. In addition, the isolate had 
been shown to be sensitive to micona- 


zole and thiabendazole by the time | 


surgical debridement of the involved 


Minimal inhibitory Concentration, pg/mL 


“cae iat er nannies 





Natamycin Flucytosine 
12.5 25 > 50 
12.5 25 > 50 







Amphotericin 


intraocular structures was undertaken 
via an iridectomy and vitrectomy. 
This combination of surgical removal 
of the grossly involved structures and 
the use of more effective antifungal 
agents contributed to the salvage of 
this eye. The effectiveness of newer 
drugs, such as flucytosine, thiabenda- 
zole, clotrimazole, miconazole, and 
econazole, against saprophytes such as 
Paecilomyces in cases of endophthal- 
mitis is still uncertain. 

One patient in this series who recov- 
ered with an excellent visual. result 
was treated by early removal of the 
intraocular lens and the surrounding 
exudate (case 11). Token amounts of 
antibiotics and antifungal agents also 
were used, but they would not be 
expected to be effective against Pae- 
cilomyces. Unfortunately, in this case 
fungal disease was not documented by 
culture even though hyphal elements 
were seen on smear. There is the 
possibility that this case represents 
another disease entity or the fungal 
nidus was removed along wfth the 
intraocular lens. In the literazure, 
there are several reports lacking 
mycological or pathologic verification 
that show similar excellent therapeut- 
ic results." s 

The surgical approach to fungal 
endophthalmitis may well prove to be 
our best hope, if undertaken early 
enough. The removal of grossly 
involved ocular structures and, in par- 
ticular, the vitreous may prove to be 
the most effective therapeutic mea- 
sure available. Surgical excision of a 
corneal wound with documented early 
fungal endophthalmitis resulted in 
20/30 visual acuity in one reported 
case,” and vitrectomy with 5 eg of 
intravitreal amphotericin B therapy.. 
resulted in 20/60 visual acuity in 
another documented case.‘ 

The role of steroids in this series 
merits discussion. All of the patients 
received varying amounts of steroids 
postoperatively. In all but one case, 
the intensity of the steroid treatment, 
increased as the inflammation in- © 
creased, adding fuel to the funga. fire. 
No one can deny that steroids have a 
major effect on host response. It is- 
speculated that the major increase in 
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indidence-of ociilomycosis seen recent- 
ly is at least in part related to the 
indiscriminate use of steroids.“ 
Because treztment is disappointing, 
particular emphasis should be placed 
on prevention. Careful control of the 
details of cperative care and sterile 
technique is a guard that must never 
be relaxed. Any object that comes 
near the eye in surgery is potentially 
dangerous if centaminated; therefore, 
complacency ia the surgical setting 
can breed disaster. It is interesting to 
note that a permeable membrane fil- 
‘ter (Millipoze)even as large as 0.8 p 
would have filtered out this organism. 
If all fluids that enter the eye are 
passed through the standard 0.22-u 
permeable membrane filter in the 
Swinney adapter, at least this avenue 
of infection ceuld be blocked. As we 
have shown i is important not to 
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aspirate material through che Swin- 
ney adapter, as no support for the 
filter is provided if fluid or air moves 
in the reverse direction. Urder these 
circumstances, the filter caa rupture 
and contamination occur. 

The final factor is that ef quality 
control of materials and soluzions used 
in surgery. The margin for error in 
the production of any material placed 
inside the eye is so incredibly small 
that all ophthalmic surgeons must be 
extremely cautious about products 
offered for use at surgery. Recently, 
poorly produced anterior ehamber 
lenses resulted in uveitis, glaucoma, 
and hyphema that eventually required 
lens removal in many cases. These 
episodes demonstrate the w Cespread 
and disasterous effects that cam follow 
a breakdown in quality contzel proce- 
dures. 
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Optic Atrophy 


-Differential Diagnosis by Fundus Observation Alone 


i Jonathan D. Trobe, MD; Joel S. Glaser, MD; Janet C. Cassady, MS 


.© In order to assess the contribution of 
fundus examination to the differential 
diagnosis of acquired optic neuropathy, 
“five ophthalmologists viewed 163 fundus 
 stereophotographs of nine disease enti- 
ties as “unknowns.” Glaucoma, central 
“retinal artery occlusion (CRAO), and 
- Ischemic optic neuropathy (ION) were 
diagnosed by at least one observer with 

in. accuracy above 80%. The remaining 
“conditions (optic neuritis; compressive, 
traumatic, and hereditary optic neuropa- 
thies) were correctly identified with less 
“than 50% accuracy. Retinal arteriolar at- 
tenuation and sheathing were most heip- 
ful in differentiating CRAO and ION. 
Although pathologic disc cupping often 
< identified glaucoma, it was also seen in 
- 20% of eyes with optic atrophy not asso- 
. elated with glaucoma. Excavation was 
“more profound in glaucoma than in non- 
glaucomatous optic atrophy, the tatter 
` demonstrating relatively greater neuroret- 
inal rim pallor. In 6%. of nonglaucomatous 
: optic atrophy eyes, however, disc cupping 
- was misdiagnosed as “glaucomatous.” 
Only 11% of eyes with previously docu- 
mented papillitis or ION left clues that 
allowed observers to identify preexisting 
disc swelling. 
-< (Arch Ophthalmol 98:1040-1045, 1980) 
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it many patients with visual loss due 

to optic neuropathy, history and 
visual fields may be unreliable, and 
the ophthalmologist is forced to 
depend on the fundus findings for a 
diagnosis. Optic dise cupping is gener- 
ally associated with glaucoma, “papil- 
lary gliosis” and focal peripapillary 
atrophy with resolved papillitis,“°*" 
and arteriolar attenuation with reti- 
nal arterial occlusion’ and is- 
chemie neuropathy.’ But because 
these associations often have been 
loosely drawn with the bias of nonoph- 
thalmoseopic clues, they may not 
reflect the actual prevalence of fundus 
abnormalities in different diseases 
causing optic disc pallor. 

We believed that more reliable data 
could be gained by artificially isolat- 
ing fundus examination from other 
clinical investigations. Accordingly, 
five ophthalmologists were shown 
stereoscopic fundus photographs. of 
163 eyes with nine causes of acquired 


optic atrophy in which the diagnosis 


was well documented but not disclosed 
beforehand to the observers. Without 
case history material or other physical 
examination data available to them, 
the five observers were asked to iden- 
tify and grade the severity of item- 


ized fundus features and offer a pri- 


mary diagnosis to account for optic 
atrophy. 


MATERIALS AND METHODS 


Two hundred twenty-two stereo 35-mm 
color transparencies were selected from 
the Bascom Palmer Institute fundus photo- 
graphic archives, with the following diag- 
nostic categories: ischemie optic neuropa- 





thy (ION), 21 cases; central retinal artery 
occlusion. (CRAOQ), 12 cases; compressive 
optic neuropathy (CON), 30 cases; familial 
non-Leber optic atrophy (FAM), 22 cases; 
Leber optic neuropathy (LEB), 16 cases; 
retrobulbar neuritis (RBN), 14 cases; 
inflammatory papillitis (PAP), 15 cases; 
and traumatic optie neuropathy (TRA), 
nine cases. Cases were incltided only if 
visual acuity was 20/30 or worse and a 
kinetic Goldmann field defect had been 
plotted at the time of fundus photography. 
All photographs included had bêer ob- 
tained at least two months after the initial 
symptom of visual loss. 

Diagnostic criteria were as follows: (1) 
ION, documented abrupt and irreversible 
visual loss with dise swelling,gin patients 
over age 50 years, without evidenee of 
arteritis; (2) CRAO, abrupt visual loss with 
retinal edema; (3) CON, unilateral or bilat- 
eral intracranial optic nerve compression 
verified at craniotomy; (4) FAM, familial 
{usually juvenile autosomal dominant), 
bilateral acquired optic atrophy without 
retinal telangiectasis’; (5) LEB, hereditary 
acute visual loss, usually in the second or 
third decade, bilateral but separated in 
onset in the two eyes by weeks or menths, 
with or without documented retinal telan- 
giectasis*; (6) RBN, acute, self-limited or 
recovering visual loss with a prechiasmal 
field. defect, without disc swelling, in 
patients under age 50 years; (7) PAP, 
acute, self-limited or resolving visual loss 
with documented disc swelling in patients 
under age 50 years without evidence of 
cardiovascular disease; (8) TRA, acute uni- 
lateral visual loss, followed by optic atro- 
phy, after blunt trauma to the head or 
globe, without evidence of glaucoma. ` 


To. the 222 Bascom Palmer eyes were * 


added 24 eyes with chronic open-angle 
glaucoma {typical field defects, elevated 
intraocular tensions), and 16 eyes with 
normal or elevated intraocular tension 
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Case Na. 





; Disc pallor, generalized 






2. Disc-pallor, segmental 






. Disc vessels decreased in number 


. Pathologic cupping, nonglaucomatous 








. Pathelogic cupping, glaucomatous 





. Foca’ retinal pigment epithelial atrophy 





. Internal limiting membrane wrinkling 





8. Retira hard exudates 


9, Ktenuated arterioles, nonsegmental 


Examiner 











. Atteruated arterioles, segmental 


. Other 
OD: 
OS: 






12. Diagrasis 


OD: 







Central retinal artery 
occlusion’ 





ischemic optic neu- 
: topathy 21 81 
Retrobulbar neuritis 5 = 


‘Familial 






Trauma 


Compressive optic 
neuropathy 


without field defects. These 16 eyes, as well 
as the normal eompanion eyes in the unilat- 
eral Bascom Palmer cases, provided 99 
wontrel eyes. There were 163 eyes with 
optic atrophy. 
All Bascom Palmer photographs were 
ial 1 x and 2 x optie dise magnifica- 
so ogtaphs of the 24 eyes with 
© glaueor anc 16 normal eyes were all 
o copies of 1 x disc magnifications. Photo- 
‘graphs were mejected if any other extra- 
‘neous fundus changes were present that 
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“eTable 4 AFRON of Correct Diagnoses in 262 Fundus Photographs 
' Presented as ‘Unknowns’ to Five Observers 
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provided a diagnosis, or if a single obseryer 
thought that photographie quality pre- 
cluded an adequate assessment oË the item- 
ized fundus features. 

The five observers included three full- 
time university cphthalmologists and two 
community ophthalmologists. The photo- 
graphs were examined with an electric 
portable stereo viewer (Realist). For each 
fundus, the observer was asked to com- 
ment on the presence or absence of ten 
itemized fundus features, and to indicate a 





-Fig 1.—Data R ing form- used by i 


















observers. 






grade of severity (1 = mild, 2 = moderate, 
3 = marked) (Fig 1). In addition; each 
observer was asked to “write in” any perti- 
nent pathologic observations, and to indi- 
cate the most likely cause of optic atrophy. 
All data were then subjected to. gomputer 
analysis. 
















RESULTS 
Diagnostic Performance 














The five observers had an average 
score of 54% correct diagnoses on all 
conditions, with a range of accuracy 
between individuals from 41% to 68% 
(Table 1). 

Normal fundi were identified cor- 
rectly in 78% of instances; the observ- 
ers made most of their mistakes by 
everdiagnosing glaucoma in eyes with 
ocular hypertension but without visual 
field defects. 7 

Among the pathologic eyes, observ- 
ers were most accurate in diagnosing 
glaucoma (86%), followed by CRAO 
(65%) and ION (58%). Indeed, the most 
accurate observer was correct in at 
least 81% of eyes with these diag- 
moses. : 

Other causes of optic atrophy were 
diagnosed correctly much less fre- 
quently, with an overall accuracy of 
less than 34%. Using the x° test, the 
accuracy in diagnosing glaucoma, 
CRAO, and ION was. significantly. 
greater than for all other entities asa 
group (P = .001). 


























itemized Fundus Features 


Disc. Pallor.~Generalized, or evenly 
distributed, disc pallor was ascribed to 
5% of 99 normal (control) eyes (Table 
2). Among abnormal eyes, this feature 
was most commonly noted in the 
ischemic conditions. 

Segmental pallor, defined as pallor 
limited to a more or less distinct sector 
of the disc (Fig 2), was ascribed to 11% 
of normal controls. In contrast to gen- 
eralized pallor, segmental pallor was 
most frequently identified in non- 
ischemic ‘conditions; CRAQ only 
showed this feature in 18% of 
instances; indeed, it was only noted in 
23% of ION ¢ases, which often have 
sectorial field loss.” Segmental pallor 
was ascribed to 5% of eyes with glau- 
coma, less than that. noted in controls. 
Although observers were instructed to 
indicate if segmental pallor had other 
than a temporal location, no consist- 
ent exceptions to this pattern were 
indicated. 

Retinal Arteriolar Attenuation.—Non- 
segmental retinal arteriolar attenua- 
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Table 2.—Disc Pallor identified in 262 Fundus Photographic Unknowns 


Generalized 
Disc Pallor, % 


No. of Segmental 
Condition Eyes Dise Paltor, % 


Glaucoma 24 41 5 
Central retinal artery occlusion 12 80 13 
ischemic optic neuropathy 

Compressive optic neuropathy 

Familial (non-Leber’s) 

Leber's 

Retrobulbar neuritis 

Papillitis 

Trauma 






































Fig 2.—Bilateral temporal “wedge-shaped” disc pallor in patient with familial optic 
neuropathy. This configuration of disc pallor was most typical, but not entirely specific, 
of this disease. 


Table 3.—Generalized Arteriolar Attenuation Identified 
in 262 Fundus Photographic Unknowns* 


involved 
Eyes, % 


Uninvolved 
Condition 


Central retinal artery occlu- 
sion (GRAO) 


Ischemic optic neuropathy 


(ION) 
Trauma (TRA) 
Familial (non-Leber's) 
Papillitis 
Glaucoma 


Compressive optic neurop- 
athy 


Leber's 
Retrobulbar neuritis 








*Using the x’ test, the incidence of arteriolar attenuation in eyes with CRAO, ION, and TRA, but not 
in the other types of monocular optic neuropathy examined, was significantly greater than in fellow 
(normal) eyes (P = .001). 

{Binocular optic neuropathy; therefore, no uninvolved eyes. 
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tion (Table 3 and Fig 3), defined as 
pathologic nonfocal diminution in eali- 
ber of one or more posterior pole 
arterioles, was ascribed to 6% of con- 
trols. By contrast, this feature was 
recorded in CRAO in 83%, ION in 70%, 
and TRA in 45%. In all other entities, 
nonsegmental attenuation was pres- 
ent in less than 21%. 

The high incidence of arteriolar 
narrowing in CRAO, ION, and TRA 
did not appear to be simply an age- 
related phenomenon (P < .001). The 
fellow normal eyes in CRAO showed 
attenuated arterioles in only 17%; in 
ION, 11%; and TRA, 7%. Among the 
involved eyes with other diseases, 
arteriolar attenuation was recorded at 
a rate only slightly above that record- 
ed in unaffected companion eyes or in 
control eyes. 

Segmental, or “sausage-like,” arte- 
riolar attenuation was inconsistently 
recorded; two observers ignored this 
feature entirely. The three remaining 
observers noted segmental narrowing 
most frequently in ION. Observer 1, 
with the greatest accuracy in diagno- 
sis of ION, recorded this feature in 
25% of ION eyes. 

Pathologic Disc Cupping.—Patholog- 
ic cupping (Table 4) was defined as 
“glaucomatous” if excavation was 
believed to be the result of ocular 
hypertension (Fig 4); otherwise it was 
considered “nonglaucomatous.” 

Pathologic cupping was cqgrectly 
identified in 90% of eyes with known 
glaucoma. Of greater interest was 
that 20% of eyes with optic atrophy 
and no documented elevation of 
intraocular pressure were, found to 
have pathologic cupping, as compared 
with 10% of “normals,” the majority 
of which had ocular hypertension 
without visual field loss. Dise excava- 
tion in optic atrophy eyes was most 
common in the hereditary and com- 
pressive optic neuropathies. In 14% of 
the optic atrophy eyes, the excavation 
was correctly interpreted as nonglau- 
comatous; however, in 6%, observers 
believed the cupping appeared glauco- 
matous. 

Although observers were not asked 
to record the ophthalmoscopic charac- 
teristics that led them to distinguish 
glaucomatous from nonglaucomatous 
cupping, some clear differences were 
seen in the degree of pallor and cup- 
ping. Moderate or marked disc pallor 
was present in only 7% of glaucoma- 
tous cups, as opposed to 50% in non-> 


glaucomatous cupping; in addition, Y 


moderate or marked cupping was 
present in 65% of glaucomatous eyes, 
but in only 10% of nonglaucomatous 
eyes. 
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Fig Z—Top, Generalized retinal arteriolar attenuation in patient with central retinal arterial occlusion (CRAO) OD. Bottom, Ischemic optic 
neuropathy (ION), OD. Significant decrease in arteriolar caliber was highly specific for CRAO, and ION and to a lesser degree of 


traumatic optic neuropathy. 


Peripapillary Hard Retinal Exu- 
dates.—Peripapillary hard, deep (out- 
er plexiform layer) exudates (Fig 5) 
were not seen in any normal eyes. 
Such exudates were described in 25% 
(four? of the eyes with papillitis, but in 
no other pathologic entities, including 
ION, where a swollen dise had been 
documented in the acute stage of all 
“21 eyes. 

Other. Poeal retinal peripapillary 
pigment. epithelial atrophy, internal 
limiting membrane wrinkling, nerve 
fiber layer atrophy, and reduction in 
optie dise vessels were features noted 
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so inconsistently that they could not 
be analyzed. 

“Write-in” Features.—Cbservers 
were asked to write in additienal fun- 
dus abnormalities. While the informa- 
tion gained from these efforts is diffi- 
cult to quantify, some pertinent obser- 
vations emerged. Several cbservers 
commented on the appearance of 
“sheathing” of the retinal arterioles in 
the same five CRAO cases batt in no 
others; dilated venous shuni vessels 
were noted in two additional CRAO 
eyes. Thus, a total of seven of 12 
CRAO eyes had distinctive write-in 


features. Only two (single individual) 
of 16 LEB eyes had retinal telangiec- 
tasis, noted by three observers. Other- 
wise, there appeared to be no signifi- 
cant difference in the fundus appear- 
ance of eyes with LEB and those with 
FAM. Among the 30 eyes with CON, 
only one (an optie nerve sheath menin- 
gioma) manifested optociliary shunt 
vessels. In two eyes of one patient 
with PAP, all observers noted obscu- 
ration of the physiologic cup, the disc 
margin, and the peripapillary retina 
by grayish-white tissue. This finding 
was not recorded for any other eyes 
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Table 4.—Pathologic Optic Disc Cupping identified 
in 262 Fundus Photographic Unknowns 


No. 
of Eyes Glaucomatous Nonglaucomatous Total 


Condition 


Nonglaucomatous optic 
atrophy 
Familial (non-Leber’s) 


Compressive optic neuropathy 








Leber's 
Trauma 
Central retinal artery occlusion 
Retrobutbar neuritis 
Ischemic optic neuropathy 
Papillitis 
Total 
Glaucoma 
Normal 


Disc Cupping, % 
[ eeeeeenenneeneenemneneememeneenemmmnmnemenneinaeemmenmeeemmmmnnnmenememenemenenens a 


22 
14 
15 
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*All seven eyes had ocular hypertension without field loss; in a majority of cases, fellow eyes did 
manifest field loss. 





Fig 4.—Disc excavation OD simulating glaucoma in patient with right optic nerve 


compression due to subfrontal meningioma, There was no documented elevation of 


intraocular tension in either eye. 


with previously documented disc 
swelling. 


COMMENT 


Reviewing the diagnostic perform- 
ance of the most accurate of the five 
observers indicates that it is possible 
to diagnose glaucoma, CRAO, and 
ION in more than 80% of instances 
from fundus photographs alone. This 
phenomenon is best explained by the 
relative specificity of glaucomatous 
dise cupping and of retinal arteriolar 
attenuation and sheathing. The other 
causes of optic atrophy were diag- 
nosed with 50% accuracy at best, 
reflecting the nonspecific nature of 
fundus changes in these conditions. 


1044 


Arch Ophthaimoi—Vol 98, June 1980 


Nevertheless, where correet diagnoses 
were made, they were influenced by 
the finding of peripapillary exudates 
in papillitis eyes and bilateral sym- 
metrical temporal segmental disc pal- 
lor in eyes with hereditary optic neu- 
ropathies. 

The finding of generalized, but not 
segmental, retinal artericlar narrow- 
ing was helpful in separating CRAO, 
ION, and, to a lesser extent, TRA 
from other conditions. This abnormal- 
ity apparently relates te a vascular 
pathogenesis of optic atrophy in these 
entities because attenuated arterioles 
were noted significantly less often in 
fellow eyes (P < .001). Although this 
sign has been well documented in 








Fig 5.—Intraretinal “exudates” in patient 
with antecedent papillitis, OD. Such exu- 
dates were noted in 25% of eyes with 
resolved papillitis but in no eyes with 
resolved disc swelling from ischemic optic 
neuropathy. 


CRAO and ION cases, as well as in 
retinitis pigmentosa and quinine in- 
toxication,''°*' it has not, to our 
knowledge, been described in blunt 
trauma to the optic nerve. 

While a reduction in caliber of the 
retinal arterioles is an expected find- 
ing after a CRAO, it is difficult to 
explain in ION where ciliary vessel 
occlusion is hypothesized,” and in 
blunt trauma to the optic nerve, unless 
retinal ischemia is produced as well. 

Other forms of optic neuropathy, 
including CON, did not show asignif- 
icantly greater frequency of general- 
ized arteriolar attenuation compared 
with fellow eyes. Indeed, Quigley and 
Anderson’ found dise vessels unal- 
tered histologically in quantity and 
caliber after orbital optic nerve tran- 
section in squirrel monkeys. Henkind 
et al’ also concluded that dise vessels 
were histologically and angiographi- 
cally normal after similar experi- 
ments in cats. Evidently, retinal arte- 
riolar attenuation is not merely a non- 
specific sequela of neuronal death, but 
a sign of a previous ischemic process. 

The clinical distinction between 
CRAO and ION was made with great 
accuracy by at least two observers. We 
believe that CRAO was identified by 
finding (1) a severe degree of optic 
dise pallor and arteriolar attenuation, 
and (2) retinal vascular sheathing, and 
dilated venous collateral vessels, these 
changes being seen in a total of seven 
(59%) CRAO cases, but not in any ION 
cases. Thus, the separation of ION 
from CRAO was not based on fundus ` 
signs of resolved disc swelling (ION), 
as expected, but rather on findings 
consistent with disease of the retinal 
vessels (CRAOQ). 

Pathologic dise cupping proved to 
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be a helpful, if sometimes misleading, 
funcus feature. Excavation allowed 
observers to identify 86% of all glauco- 
matous eyes. The 14% false-negative 
meicence is comparable to that of two 
previous studies*’ where single ob- 
servers were asked to differentiate 
` ocular hypertensive eyes with and 
- without glaucomatous field defects. 

More signifieant is the fact that, in 
the present study, 20% of eyes with 
“optic atrophy and no evidence of glau- 

-coma were found to have pathologic 
- @upping. 

Nenglaucomatous cupping has been 
documented anecdotally in chiasmal 
tumors, syphilitic optic neuritis, com- 
opression of the intracranial optic 
nerves by tortuous arteriosclerotic 
earotid arteries,’ and in ischemic 
eptic neuropathy, particularly when 
assoelated with cranial arteritis." 
To oar knowledge, however, this is the 
first report to establish a prevalence 
«> of pathologieeupping, both glaucoma- 
“tous and nonglaucomatous, in a series 

< ef eyes with optic atrophy due to other 
causes, Moreover, this study adds the 
hereditary optic neuropathies to the 
fist of entities producing pathologic 
“dise. excavation, Indeed, hereditary 
- and ¢ompressive neuropathies showed 
this change-more often than did ION 

«Table 5). 

ooo Fw6% of normotensive optic atrophy 
eyes in this report, the excavation so 
“resembled that seen in glaucoma that 
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these dises were falsely labeled glau- 
comatous. In reviewing fundus stereo- 
photographs of 170 eyes with various 
causes of optic atrophy, Radius and 
Maumenee* found a slight inerease in 
the cup-dise ratio in affected eyes. 
However, they only identified the fea- 
tures of “glaucomatous cupping” in a 
“few” cases, all of which manifested 
large physiologic cups in the unaf- 
fected (normal) fellow eyes. Perhaps 
the higher prevalence of glaucoma- 
tous. cupping in the present study is 
explained by the fact that all cases 
were examined as unknowns. When 
nonglaucomatous cupping was distin- 
guished successfully from glaucoma- 
tous cupping, it was apparently 
because observers recognized shallow 
excavation associated with a pale neu- 
roretinal rim."* 

Could signs of a previous nerve head 
swelling be recognized in the atrophic 
phase? Not reliably. Posterior pole 
exudates, identified in four papillitis 
eyes, and “glial overgrowth” of the 
disc surface, identified in two of these 
four papillitis eyes, were the only 
markers of previous nerve head swell- 
ing. Thus, of 15 papillitis eyes and 21 
ION eyes, only four (11%) left behind 
telltale signs of previously docu- 
mented disc edema. Peripapillary reti- 
nal pigment focal atrophy and inter- 
nal limiting membrane wrinkling, 
touted as reliable indicators of past 
dise swelling, œ? were not seen with 
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consistency or frequeney in this pho- 
tographic study. We sabmit, there- 
fore, that the separatior: of inflamma- 
tory or ischemic pspilopathy from 
other causes of optic atrophy may be 
difficult on funduscopic criteria alone 
once the disease has-entered an inac- 
tive phase. 

With respect to differentiating the 
other optic neuropathies, the present 
study disclosed some he’pful but less 
specific fundus signs.:Generalized disé 


pallor was typical of ischemia but rare 


in neuritis and hereditary optic atro- 
phies; segmental temporal pallor was 
typical for the hereditary (bilateral) 
and neuritis (usually ani.ateral) cases, 
but less frequent in ischemic’ optic 
atrophy. Compression produced gen- 
eralized or segmental. cise pallor in 
nearly equal frequencies. Altitudinal 
disc pallor, previously described in 
ION, was not discerned among the 
eases selected for this study. Finally, 
the overdiagnosis of generalized or 
segmental disc pallor in 16% of normal 
control eyes should serve asa 
reminder that funduscopic dise color 
may be deceptive. 
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_ Nonglaucomatous Excavation of the Optic Disc 


“donathan D. Trobe, MD; Joel S. Glaser, MD; Janet Cassady, MS; Jonathan Herschler, MD; Douglas R. Anderson, MD 


.@ In order to test the hypothesis that 
glaucomatous and nonglaucomatous op- 
tic disc cupping can be distinguished 
ophthalmoscopically, three ophthalmol- 
ogists experienced in assessing optic 
dics. were asked to view fundus stereo- 
photographs as “unknowns.” Of 29 eyes 
with nonglaucomatous optic atrophy, 13 
(44%) were misdiagnosed as showing 
glaucoma by at least one observer. Of four 
optic disc features specifically analyzed, 
-Neuroretinal rim pallor proved to be 94% 
specific for nonglaucomatous atrophy, 
while focal or diffuse obliteration of the 
neuroretinal rim was 87% Specific for 
. glaucoma. These two signs are the most 
useful in making the distinction. Thinning 
of the rim was more common in glaucoma 
than in nonglaucomatous atrophy, but 
` was only 47% specific for glaucoma. Lam- 
„inar dots were present in both types of 
excavation. 

(Arch Ophthaimol 98:1046-1050, 1980) 


oe Acauired (pathologic) excavation of 
the optic dise is not. always due to 
glaucoma. Ophthalmoscopic signs of 
> pathologic dise cupping have been 
recognized in patients with normal 
intraocular pressures and with optic 
atrophy of various causes, including 
ischemic and compressive optic neu- 
ropathy, optic neuritis, and trauma.” 
The incidence of clinically apparent 
loss of disc substance in. nonglaucoma- 
-Accepted for publication July 18, 1979. 

From the Department of Ophthalmology, Col- 
lege of Medicine, University of Florida, Gaines- 
ville (Dr Trobe); Bascom Palmer Eye Institute 
(Drs Glaser, Hersehler, and Anderson) and the 
Department of Biostatistics, University of 
Miami (Ms Cassady). 

Reprint requests to Box J-284, J. Hillis Miller 


Health Center, Gainesville, FL 32610 (Dr 
Trobe}. 


1046 Arch Ophthalmol—Vol 98, June 1980 


tous optic atrophy is not known, but in 
a companion fundus  stereophoto- 
graphic study (see p 1040), five observ- 
ers identified pathologic cupping in 29 
of 139 eyes (20%) with nonglaucoma- 
tous optic atrophy. In nine of these 
eyes, this atrophic cupping was incor- 
rectly diagnosed as glaucomatous. 

Based on this finding, we won- 
dered how reliably nonglaucomatous 
and glaucomatous cupping could be 
distinguished — ophthalmoscopically, 
and if some dise changes typical of 
glaucoma might also occur in nonglau- 
comatous optic atrophy. 


MATERIALS AND METHODS 


Fundus stereophotographs of patients 
identified in our companion study (see p 
1040) as having pathologie cupping due to 
optic atrophy were selected from the pho- 
tographic archives of the Bascom Palmer 
Eye Institute. In a majority of cases 
selected, at least one of five observers in 
the previous study had misdiagnosed the 
cupping as “glaucomatous.” Twenty-nine 
eyes of 22 patients included ten eyes with 
bilateral hereditary optic neuropathy, 11 
eyes with optic nerve compression due to 
intracranial mass lesions, three eyes with 
optic nerve contusion, three eyes with old 
central retinal artery occlusion, and two 
eyes with antecedent retrobulbar neuritis. 
No eye in this series had ever had a re- 
corded elevation in IOP. All eyes had at 
least one pressure measurement of 20 mm 
Hg or less, and in none was a pressure 
difference of greater than 2 mm Hg found 
between the two eyes of the same patient. 
Neither tonographic nor diurnal tonemet- 
ric tests had been performed in any ease. 

For comparison, the fundus stereophoto- 
graphs of 32 eyes in 18 patients with 
primary open-angle glaucoma (docu- 
mented with elevated IOPs and typical 
visual field defects) were included for 
study. Fundus stereophotographs of eight 
eyes in four patients without ocular disease 


were included as normals; together with 
the 11 uninvolved eyes in patients with 
glaucoma and nonglaucomatous optic atro- 
phy, these 19 eyes served as controls. 

Fundus stereophotographs were viewed 
by three observers as “unknowns” through 
an electric stereoviewer. All three observ- 
ers were academically based ophthalmolo- 
gists; two specialized in glaucoma, and one 
in neuro-ophthalmology. Although the 
three observers viewed the pjetures simul- 
taneously, no communication related +o the 
cases was permitted until after all observ- 
ers had recorded their assessments of each 
case, at which time the correct Gagnosis 
was revealed. 

The case assessments were recorded on a 
standard form that required the observers 
to identify in each eye the presence or 
absence of four itemized ophthalmoscopic 
characteristics, and to record afdiagnesis of 
“physiologie cupping,” “pathologie cup- 
ping—glaucoma,” or “pathologic cupping— 
nonglaucoma.” 

The four itemized dise characteristics 
were as follows: (1) pallor of the neuroreti- 
nal rim tissue’ (Fig 1); (2) thinning of the 
neuroretinal rim tissue” (Fig 2); (3) focal 
or diffuse obliteration of neuroretinal rim 
tissue (Fig 3); and (4) visible laminar dots“ 
(Fig 4). 


RESULTS 


Among the 29 eyes with nonglauco- 
matous optic atrophy, 14 eyes were 
considered not to show pathologic cup- 
ping by two or more observers. Nine 
eyes were labeled as showing nonzlau- 
comatous cupping by at least two 
observers. Two or more observers 
identified glaucomatous cupping in 
the remaining six of 29 eyes (21%) 
(Table 1). As the three observers did œ 
not always agree on which of these 
eyes had glaucomatous cupping, the 
conditions of a total of 13 of the 29 
eyes (44%) in nine patients were 
actually misdiagnosed by at leas: one 
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Fig 7.—-Pailor of temporal neuroretinal rim 
of optic disc OS (right) provides clue that 
disc excavation is not due to glaucoma. 
Both patients (top, patient 1; bottom, 

/ patient 2) had a left optic nerve compres- 
sion by pituitary tumor. 
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Fig 2.~Superior. temporal “thinning” of 
neuroretinal rim of optic disé OS (right) in 
two patients with retrobulbar neuritis (top, 
patient 1; bottom, patient 2). ; 
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Fig 3.—Diffuse obliteration of temporal 
neuroretinal rim of optic disc OD in- 
patients with pituitary tumor (left) and reti- 
nal arterial occlusion (right). 






Fig 4.—Diffuse “thinning” of neuroretinal 
rim and “laminar dot sign” in optic disc 
OD (left) of a patient with right optic nerve 
compression from subfrontal meningio- 
ma. 





Table 1.—Diagnoses by Two or More Observers in 80 Eyes 


With Physiologic or Pathologic Disc Cupping 





Correct Diagnosis 


LL na 
Nonglaucomatous 
Normal Glaucoma Optic Atrophy 
Observer Diagnoses (19)* (32)* 9)* 


(39) 

Physiologic cupping 18 1 14 
Pathologic cupping i 

Glaucoma 1 31 6 

0 9 


Nonglaucoma 0 


*Number of eyes. 


Table 2.—Presence of Disc Signs in 46 Eyes With Pathologic Cupping* 





Nonglaucomatous Optic 
Atrophy (15 Eyes) 


Incorrectly Significance 
Correctly Diagnosed Level by 
Glaucoma Diagnosed as Glaucoma Fisher's Exact 
Disc Feature (31 Eyes) (9 Eyes) (6 Eyes) Test 
Neuroretinal.rim 
Pallor 


Thinning (but 
not obliteration) 


Focal or diffuse Y s 
obliteration 23 


1 1 P 
Laminar dots 26 5 5 P 





P 


= 34 

“identified by atleast two of three observers. Although 47 eyes were identified as having pathologic 

cupping, one was a normal (ocular hypertensive) eye and has been omitted to simplify the table. 
Comparison of 31 eyes with glaucoma and 15 eyes with nonglaucomatous optic atrophy. 
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observer, Among these 13 eyes, the 
correct diagnosis was actually com- 
pressive neuropathy due to an extrin- 
sic tumor in 10, dominant hereditary 
optic atrephy in 2, and retrobulbar 
neuritis in 1 eye. 

Among the 19 control eyes, none 
was believed to manifest nonglauco- 
matous.cupping, but one eye was con- 
sidered to have glaucomatous cup- 
ping. 

None of the 32 eyes with glaucoma 
was incorrectly identified as having 
nonglaucomatous cupping; only one 
eye was considered as showing physio- 
logic cupping. 

Thus, the only significant observer 
error was the overdiagnosis of glau- 
coma in eyes with normotensive optic 
atrophy. In order to further analyze 
this error, we have used the Fisher's 
exact test to compare the frequency of 
itemized dise features in the 31 glau- 
eomatous eyes identified by at least 
two observers as having glaucomatous 
cupping and the 15 eyes with normo- 
tensive optic atrophy identified as 


a having pathologie cupping (Table 2). 


Pallor of the Neuroretinal Rim 


This was the most helpful differen- 
tial feature. This sign consists of pal- 
lor within the rim tissue outside the 
eonfines of ‘tthe excavation, in other 
words, pallor of the nonexcavated rim. 
This sign was present in ten of 15 eyes 
with nqrmotensive optic atrophy. In- 
terestingly, all five of the eyes judged 
not to have this sign were among the 
six eyes with normotensive optic atro- 
phy that were misdiagnosed as having 
glaucoma. When the three observers 
were asked to review these six eyes 
again and to judge only the presence 
er absence of rim pallor, at least two 
found rim pallor in five of six eyes. 
Hence, the sign of pallor of the neu- 
roretinal rim was present in nearly all 
cases of nonglaucomatous optic atro- 
phy, though it was sometimes over- 
looked. In glaucoma, this sign was 
present in only two of 31 eyes, and 
hence pallor of the rim is 94% specific 
for nonglaucomatous optic atrophy. 
The difference in incidence of pallor 
in glaucomatous and nonglaucoma- 
tous optic atrophy is statistically sig- 
nificant {Fisher's exact test, 
P < 001). 


Focal or Diffuse Obliteration 
of the Neuroretinal Rim 


~~ This feature was common in glauco- 
f ma (28 of 31 eyes}, but the incidence in 
any series obviously will depend on 
‘the proportion of mild vs severe cases. 
Of importance, however, is that it is 
uncommon in eyes with normotensive 
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optic atrophy (two of 15 eves). The 
difference is statistically significant 
by Fisher’s exact test (P< .001). 
Assuming the incidence in cur series 
is representative, the presence of this 
sign is thus 87% specific for glaucoma 
vs nonglaucomatous atrophy.. 


‘Thinning’ (Without Complete 
Obliteration) of the 
Neuroretinal Rim 


This feature was not as helpful in 
separating the two types of pathologic 
cupping. While significantly more fre- 
quent in glaucomatous eyes (28 of 31) 
than in nonglaucomatous eyes (eight 
of 15), P < .02, this sign was only 47% 
specific for glaucoma. This sign was 
identified in all six atrophic dises 
whose condition was misdiagnosed as 
glaucoma, suggesting that observers 
may have been misled by assuming a 
priori that this was a sign of glauco- 
matous atrophy. 


Laminar Dots 


This was a sign that may have been 
less distinctive to the three observers 
and was neither very sensitive nor 
very specific. This sign was present in 
40% of nonglaucomatous ‘eyes with 
atrophy and in 60% of eyes with glau- 
coma (Fisher’s exact test, P << .34). 

Among the six eyes with optic atro- 
phy whose condition was incorrectly 
diagnosed as glaucoma, only three 
occurred in patients with msnocular 
optic neuropathy. In these three 
patients, the optie discs in the fellow 
(normal) eyes disclosed horizontal cup- 
disc ratios of 0.1, 0.4, and 0.6 (average 
assessment of the three observers). 


COMMENT 


This study discloses that observers 
experienced in the identification of 
optic dise abnormalities can misdiag- 
nose glaucomatous cupping in stereo- 
photographs in a number of eres with 
optic atrophy of various causes with- 
out elevation of IOP. As the case 
selection in this report reflects a bias 
toward difficult differential diagno- 
sis, no conclusions may be drawn 
about the frequency in the general 
clinical population with which these 
two forms of pathologic cupping will 
be confused ophthalmoscopicaily. 

When misdiagnosis occurred in our 
study, it was because of two errors: (1) 
overlooking pallor of the neursretinal 
rim, a sign highly specific fer optic 
atrophy and (2) misconstruing “thin- 
ning” of the rim as evidence far glau- 
coma. While the latter sign is a valid 
indicator of glaucomatous damage, it 
is well to remember that other dis- 
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eases may produce this disc abnormal- 
ity. 

First deseribed by von Graefe in 
1857,'* pathologic disc cupping in the 
absence of recorded elevation of IOP 
has now been well documented.“ 
Before the refinement of pressure 
measurement techniques, the majori- 
ty of these cases probably represented 
“missed glaucoma” with elevated 
pressure that was simply undetected. 
Others, however, have absolutely no 
sign of elevated IOP but have cupped 
dises and progressive prechiasmal 
visual field loss with no discernible 
cause for optic nerve disease. These 
deserve the diagnosis of “low-tension 
glaucoma.” The term “low-tension 
glaucoma” also has been used, perhaps 
less deservingly, for cases with a sin- 
gle episode of optic nerve infarction 
producing excavation" that is typi- 
cally not progressive. 

This report deals with yet another 
group of patients with normal ten- 
sions, optie disc cupping, and nonglau- 
comatous types of optic neuropathy 
due to identifiable cause. Dalsgaard- 
Nielsen' and Blazar and Scheie’ col- 
lected several such examples under 
the rubric of “pseudoglaucoma,” 
which included cases of chiasmal 
tumors, “syphilitis optic neuritis,” 
congenital dise anomalies, and com- 
pression of the optic nerve by sclerotic 
carotid arteries. 

In addition, anecdotal reports have 
now documented dise excavation in 
ischemic optic neuropathy (ION).*° 
From a review of fundus stereophoto- 
graphs, Quigley and Anderson’ found 
that six of 61 eyes (10%) with nonar- 
teritic ION manifested disc cupping 
resembling that seen in glaucoma. In 
the same study, five of ten eyes (50%) 
with arteritic ION showed glaucoma- 
like dise excavation; however, two of 
these eyes had had chronically ele- 
vated tensions, and in the remaining 
three, the unaffected fellow eyes dem- 
onstrated large physiologic cups (cup- 
disc ratio 0.5 to 0.6). The authors con- 
eluded that glaucoma-like cupping 
was unusual in ION and that relative- 
ly severe neuroretinal rim pallor 
would identify a nonglaucomatous 
ischemie process in those few discs 
that did have significant excavation. 

Radius and Maumenee’ studied the 
cup-dise ratio computed from a non- 
masked study of fundus stereophoto- 
graphs and ophthalmoseopy of pa- 
tients with optic atrophy due to com- 
pression, neuritis, ischemia, trauma, 
congenital anomalies, and “unknown” 
causes. The mean cup-disc ratio in 
affected eyes as a whole was signifi- 
cantly greater than in fellow eyes and 
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“in-eyes from a distinct control group. 
However, eyes with optic atrophy due 
to ION, neuritis, and compression 
showed no. greater average cupping 
than did controls. In addition, the 
authors observed that “few. if any 
nerve heads demonstrated character- 
istic glaucomatous... dise changes 
...ineluding dise asymmetry, vertical 
elongation, backward bowing of the 
lamina cribrosa, notching of the neu- 
ral retinal rim.” 
displayed horizontal and vertical cup- 
dise ratios of less than 0.4; those few 
cases with glaucoma-like’ cupping 
were found to have large physiologic 
excavation in the uninvolved fellow 
eyes. 

Unlike the Radius and Maumenee 
study,’ the present investigation re- 
quired observers to complete their 
assessments without. prior informa- 
tion in cases that were selected 
beeause dise features were diagnosti- 
cally misleading. Under these circum- 

‘stances, we were able to find a sub- 

stantial proportion of eyes with optic 

atrophy that bore the dise features 
usually associated with glaucoma. 

In these difficult cases, neuroretinal 
rim pallor was the most useful differ- 
ential sign. As Schwartz‘ and Quigley 
-and Anderson’ have pointed out, pal- 
lor that clearly extends beyond the 
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Most atrophied discs ` 





area of the cup is unusual in chronic 


glaucoma, although it may be seen in 
eyes suffering attacks of acute 
angle-closure glaucoma.’ On the other 
hand, focal or diffuse obliteration of 
the neuroretinal rim—cupping that 
extends to the margin of the disc—is 
so rare in normotensive optic atrophy 
that it demands the exclusion of glau- 
coma. 

The remaining signs analyzed in 
this study proved far less specific. 
Thinning of the neuroretinal rim at 
the vertical poles, while characteristic 
of glaucoma, may be mimicked by 
other forms of optic nerve disease.*'* 
Laminar dots evidently may be pro- 
duced by any process that results in 
loss of disc substance, whether pres- 
sure is a factor or not. The suggestion 
that atrophic cupping, which simu- 
lates glaucoma, occurs only in eyes 
with preexisting large physiologic 
cups’ was not confirmed in the pres- 
ent study; in at least two or three 
cases, observers agreed that the cups 
in normal fellow eyes were not unusu- 
ally large. 

Judging from the present study, 
there may be a tendency to over- 
diagnose glaucoma in the presence of 
ophthalmoscopic evidence of disc ex- 
cavation. As a treatable disease, 
glaucoma should always be a clinical 
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consideration, particularly when neu- 
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obliterated: Single measurements of 
normal IOP do not, of course, exclude 
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ophthalmologist must bear in mind 
that other types of optic nerve dis- 
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tures of glaucoma. For example, one 
cannot assume that focal attenuation 
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color of the temporal rim. Where cup- 
ping is monocular, subtle pallor may 
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Acetazolamide Dosage Forms 


in the Treatment of Glaucoma 










<i o Patients with chronic glaucoma had a 
carefully scheduled series of intraocular 
“pressure measurements before and after 
_ taking acetazdlamidė for one week at the 
following dosages: none, 500 mg of sus- 
tained-release capsules once a day, 500 
mg of capsules twice a day, and 250 mg of 
tablets four times a day. A capsule taken 
vonce a day, which is better tolerated than 
one taken twice a day by some patients, 
offers a substantial pressure-lowering 
effect that lasts at least 23 hours, although 
- the maghitude-of the pressure lowering is 
less than with higher dosages. One cap- 
ran sule twice a day appears to be as effective 
¿cin the regulation of IOP as one tablet four 
times a day. The-45% reduction in outflow 
‘pressure is* achieved with an acetazol- 
` amide serum concentration in the range 
wi Of 18 to 20 sgim: 
<i (Arch Ophthalmol 98:1051-1054, 1980) 


Marbonie anhydrase inhibitors have 
‘been utilized since the early 1950s 
in the treatment of chronic glauco- 
ma.’* Many patients, however, are 
unable to tolerate the side effects 
induced by these medications, and 
these side effects are often dose 
related.‘ 
The purpose of this study is to 
‘investigate the dose-response effec- 
_ tiveness of a low dosage of acetazol- 
| amide sustained-release capsules and 
o to compare this response with stan- 
dard dosages of capsules and tablets. 








: Reprint requests to 830 Brookline Ave, Boston, 
MAO (Dr Berson)! 
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MATERIALS AND METHODS 

Fourteen patients from the Massachu- 
setts Eye and Ear Infirmary Glaucoma 
Consultation Service, Boston, volunteered 
for this study. There were seven men and 
seven women. The mean age (+SEM) was 
62.0 + 4.0 years. Eleven of the patients had 
advanced chronic open-angle glaucoma and 
17 of the eyes were phakic. AIF of the 
glaucomatous eyes except one were being 
treated with topical antiglaucoma medica- 
tions. Eleven eyes were receiving pilocar- 
pine hydrochloride, 17 eyes were receiving 
epinephrine, 11 eyes were receivitig echo- 
thiophate iodide, one eye was receiving 
demecarium bromide, and another, timolol 
maleate. All patients had been taking ei- 
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ther methazolamide or acetazolamide prior 
to starting in the study. 

Each patient was examined one day each 
week for four consecutive weeks. On each 
of the four evaluation days, applanation 
pressures were taken hourly from SAM to 6 
PM: Blood samples were drawn after the 9 
AM, 1 pM, and 5 PM pressure measurements 
for determination of carbon dioxide com- 
bining power and acetazolamide serum lev- 
el. Venous blood was placed in heparinized 
tubes and the plasma separated by centrif- 
ugation. The plasma was stored at 18 °C 
before acetazolamide concentrations were 
determined by the method of Maren et al.* 
Topical medications were continued on a 
regular schedule throughout the study 














Blood Sample Blood Sampie Blood Sample 
| | i. 
l ! i 
t 
14 18 22: 
One Capsule Once a Day }— 7 m 
i 
2 | 10 
One Capsule Twice a Day | ne 
i i 
2 Dose 1 5 
One Tablet Four Times a Day -—— 4 
| | i 
i [l 1 
+ i L eu G s i ENO à. i + > { 
9 10 11 12 1 2 3 4 5 6 


bo a Ener eee | AEREE contre hE PM POEA Meenas Re 
Fig 1.—Study protocol. Intraocular pressures were measured hourly from 9 AM to 8 PM. 


dosages. 


. Numbers cver vertical arrows indicate number of hours after last dose at each of three 
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Fig 2.—Mean intraocular pressure of 21 eyes in 14 patients during a nine-hour period for 


each dosage of acetazolamide. 


Table 2.—Mean Percentage of Reduction in Outflow Pressure at Different 
Dosages of Acetazolamide 


Mean (+ SEM) Percentage of Reduction, 


9 AM 
276+ 44 
36.7 + 4.0 
45.7 + 3.3 


§00-mg capsule once a day 
500-mg capsule twice a day 
250-mg tablet four times a day 





except for the period from 10 PM on the 
night before the clinic visit to the day of 
the clinic visit. 

During the week prior to the first visit, 
no patient took carbonic anhydrase inhibi- 
tors so that a baseline for the subsequent 
three weeks could be established. During 
the second and third weeks, the patients 
were randomly assigned a dosage of either 
one 500-mg capsule once a day (to be taken 
at 7 pm) or one 500-mg capsule twice a day 
(to be taken at 7 pM and 7 aM, including the 
day of the clinic visit), Those on the once- 
a-day dosage during the second week were 
placed on twice-a-day dosage the third 
week, or the reverse. In patients on once- 
a-day dosage, the hourly pressure measure- 
ments from 9 am to 6 pm started 14 hours 
after they last ingested a capsule. In 
patients on twice-a-day dosage, the hourly 
pressure measurements started two hours 
after. they last ingested a capsule. 

During the fourth week, all patients 
received acetazolamide tablets (250 mg) 
four times a day at 7 AM, 12 noon, 6 PM, and 
11 pm, including the day of the clinic visit. 
Figure 1 summarizes the study protocol 
and shows how the pressure measurements 
and blood samples were related in time to 
the last ingested capsule or tablet at the 
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mm Hg 


5 PM 
22.9 + 4.7 
45.7 + §.7 
39.7 + 5.4 


1PM 
24.0 + 4.1 
37.3 + 5.4 
42.2 + 3.9 


various dosages. 

The Student's ¢ test was used to deter- 
mine the significance level of differences 
in the data. 

RESULTS 
Intraocular Pressure Responses 


The mean IOPs of 21 glaucomatous 
eyes at each hour for each dosage are 
plotted in Fig 2. The plet of average 
IOPs at a dosage of one capsule once a 
day extends from 14 to 23 hours fol- 
lowing ingestion of a 500-mg capsule. 
Statistical analysis indicates a consist- 
ently significant difference in IOP 
between one capsule once a day and no 
acetazolamide over this period 
(P < .001). The difference in response 
between one capsule once a day and 
one capsule twice a day was consist- 
ently significant (P < .01) only from 2 
PM to 6 PM, that is, 19 to 23 hours after 
ingestion of one capsule administered 
once a day. There was no significant 
difference in 1OP-lowering effect be- 
tween one 500-mg capsule twice a day 
and one 250-mg tablet four times a 
day. 





Table 1.—Mean intraocular 
Pressure During Nine-Hour Period at 
Different Dosages df 
Acetazolamide 







Mear (+ SEM) 













Dosage IOF mm Hg 

Control (no acetazol- 

amide) 305 + 0.5 
500-mg capsule once 

a day 253 + 05 
500-mg capsule twice 

a day 22.9 + 0.4 
250-mg tablet four 

times a day 223 + 0.5 





The average IOPs duriag a nine- 
hour period at different čəsages are 
shown in Table 1. Intraocular pressure 
reductions, expressed in terms of per- 
centage decrease in outflow pressure, 
that is, IOP minus episcleral venous 
pressure (assuming the latier to be 10 
mm Hg); are shown in Table 2. The 
maximal percentage of reduction in 
outflow pressure for each aye at any 
dosage ranged between 16.0% and 
63.2%. In 16 eyes, the redaction was 
40% or greater. Only one eye had less 
than a 20% reduction. One eye had a 
maximal response at a dosage of one 
capsule once a day, 11 eyes had maxi- 
mal responses at dosages of one cap- 
sule twice a day, and nine eyes had 
maximal responses at dosages of one 
tablet four times a day. 


Serum Levels of Acetazalamide 


Mean serum levels of acetazolamide 
during a nine-hour period are shown 
in Table 3. The 500-mg capsule taken 
once a day produced a mean serum 
level of 10.2 + 1.9 ug/L. Higher 
serum levels are seen with higher 
dosages. 

Table 4 shows the mear serum lev- 
els of acetazolamide at different 
dosages at each of the three times 
during the day that blood was drawn. 
One can see that there is a steady 
decline in blood acetazolamide level 
from 12.0 to 84 ug/mL during the 
period from 14 to 22 hours after inges- 
tion of the last capsule. if one plots 
these mean serum levels against mean 
percentages of reductiom in outflow 
pressure, the result is shown in Fig 3. 
The calculated linear regression can 
be drawn through these paints with an 
r value of .830. 


Plasma CO, Combining Power 


The mean plasma CO. combining 
powers for all 14 patients at different. 
dosages are shown in Table 5. All” 
dosages of acetazolamice produced 
systemic metabolic acieosis. Com- 
pared with the mean for controls of 
29.6 + 0.4 mEq/L, the 500-mg capsule 
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‘Table 3.-Mean Serum Levels 
During Nine-Hour Period at Different 
Dosages of Acetazolamide 


Mean (+ SEM) 
Serum Level, 
pg/mi 


Dosage 





§0@-mg capsule once 
@ day: 

§0@-mg capsule twice 
a day 

250-mg tablet four 
tmes ader 


10.2 + 1.9 
16.6 + 2.0 


19.2 + 1.4 


Table 5.—Mean Plasma CO, Levels 
of 14 Patients Receiving 
acetazolamide 





Mean (+ SEM) 
Plasma CO, 
Levels, mEq/L 





Desage 
Control (no acetazol- 






amide) 29.6 + 0.4 
50C-mg capsule once 
aday 23.4 + 0.7 
Smg ‘capsule twice 
aday 219 + 06 
250-mg tablet four 
22.7 + 0.6 





times a day 





taken once aday caused a decrease in 
‘mean: plasma. CO, levels to 23.4 + 0.7 
mEc-L, which was not significantly 
different. from the effect of twice- 
a-day capsules or four-times-a-day 
tablets (P 20). 
There was-no relationship between 
reduction in plasma CO, and reduction 


-in cutgow pressure at any dosage. 


This is exemplified in Fig 4, which 
presents data for the one capsule tak- 
en twice-a-day dosage. The correla- 
tions of reduction in CO, combining 
power ang autflow pressure at all 
dosages failed to be significantly dif- 
feren: from sero (P > .1). 


COMMENT 


Based on the data derived from this 
study, the fellowing conclusions are 
drawn: (1) Ore 500-mg capsule of acet- 
azolamide taken once a day offers a 
significant 1)P-lowering effect that 
lasts ut least 23 hours. (2) The magni- 
tude ef this reduction is less than that 
produced by higher dosages 19 or 
more hours after ingestion of the last 
capsitie. (8) Cne 500-mg capsule taken 
twice a day appears as effective as one 
250-mg tablet taken four times a day 
in control of TOP. (4) A 45% reduction 
in outflow pressure is achieved by 

“serum acetazolamide concentrations 


<in the range of 15 to 20 ug/mL, with 
. va bok 7 





n in vesponse from patient to 
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500-mg capsule once a day 
500-mg capsule twice a day 


250-mg tablet four times a 
day 





Tabie 4.—Mean Serum Levels at Different Dosages of Acetazolamide 


9 AM 
120 + 1.9 
16.6 + 2.2 








Mean (+ SEM) Serum Levels, g/mL 








tem 
10.2 + 2.1 
18.7 + 2.2 


5 PM 
8.4 + 2.3 






























Mean Serum Levels, pg/mL 








hn a ed ae ae 





0 5 10 15 20 


25 30 35 40 45 50 a 


Reduction of Outflow Pressure, % 


Fig 3.—Effect of acetazolamide on outflow pressure. Mean percentage of reduction in 
outflow pressure plotted against mean serum levels. 
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Fig 4.—Mean percentage of reduction in outflow pressure plotted against reduction in 
serum CO, for 21 eyes in patients receiving one capsule of acetazolamide twice a 


day. 3 


duration of action extended beyond 24 
hours. Our IOP data essentially sup- 
port these findings. ! 

Our data on serum acetazolamide 
levels are interesting to compare with 
data previously reported in acute 
studies. Friedland et al cencluded 
that ‘a plasma level of 4 ng/mL was 
needed for maximal IOP reduction, 
whereas Lehmann et al’* found a 30% 


to 70% lowering of outflow pressure in 
all patients with a plasma concéntra- 
tion of 10 ug/mL. Maren et al" have 
reported that 7 g/mL would be an 
appropriate plasma level for maxi- 
mum response. Our study, however, 
shows that considerably higher con- 
centrations are required wher acet- 
azolamide is administered chronically, 
as it is in common clinical practice. 


Acetazolamide—Berson et al ~ 1053 




































Our results are closer to those 
reported by Foster and Kielar,” 
whose serum levels ranged between 15 
and 25 mg/mL for acetazolamide 
tablets (250 mg taken four times a 
day) and 12 to 21 ug/mL for acetazol- 
amide capsules (500 mg taken twice a 
day). 

It is important to stress that there 
can be individual variations in re- 
sponse to acetazolamide. One patient 
in this study (one eye out of 21) was a 
true hyporesponder, with less than a 
20% reduction in outflow pressure, 
despite a high serum acetazolamide 
level. Another patient, who had nearly 
the same pressure in each eye before 
taking acetazolamide, had a 50% 
reduction in outflow pressure in one 
eye in response to all three dosages of 
acetazolamide, while the other eye had 
_ 425% reduction in outflow pressure in 
“response to one capsule taken once a 
day or twice a day, and a 50% reduc- 
tion only in response to the tablet 
taken four times a day. 

Based on results obtained in this 
study, we believe the following recom- 
‘mendations are appropriate in the 
“care of selected patients with chronic 
glaucoma: (1) Consider use of one 500- 
- mg capsule in patients intolerant of 

higher dosages, patients inadequately 
-controlled by topical medications, but 


pot Ie Becker B: Decrease in intraocular pressure 
“in man by a carbonic anhydrase inhibitor, Dia- 
mox. Am J Ophthalmol 37:13-15, 1954. 
2. Grant WM, Trotter RR: Diamox (acetazol- 
-. amide) in treatment of glaucoma. Arch Ophthal- 
mol 51735-7839, 1954. 

3. Becker B: Friedenwald Memorial Lecture: 
Carbonic anhydrase and aqueous formation. Am 
dF Ophthalmol 47:342-361, 1959. 

4. Epstein DL, Grant WM: Carbonic anhydrase 
inhibitor. side effects: Serum chemical analysis. 

“Arch Ophthalmol 95:1378-1382, 1977. 

5. Epstein DL, Grant WM: Management of 
carbonic anhydrase inhibitor side effects, in Leo- 
“pold IH, Burns RP (eds): Symposium on Ocular 
Therapy. New York, John Wiley & Sons Ine, 1979, 
“pp 41-64. 
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not requiring maximal effect from a 
carbonic anhydrase inhibitor, and any 
patient in whom one wants to titrate 
the dose to assess individaal tolerance 
and response. (2) Consicer reducing 
the dosage of acetazolamide in indi- 
viduals who have good IOP response 
to high dosages, but who have exces- 
sive side effects, aiming to maintain a 
serum level in the range of 15 to 20 
pg/mL. 

It should be noted that patients 
taking one capsule once a day should 
have their IOPs taken on the follow- 
ing day shortly before the next dose is 
due, since this is the time when the 
serum level of acetazolamide and the 
pressure-reducing effect are most 
likely to be at their lowest. 

Although a controlled study of acet- 
azolamide tablet supplementation of a 
capsule taken once a day has not been 
done, this alternative should be con- 
sidered for selected patients who are 
intolerant of capsules taken twice a 
day, but whose symptoms are inade- 
quately controlled by one capsule. A 
reasonable approach for these pa- 
tients is to administer one 500-mg 
capsule once a day and supplement 
this with one 250-mg tablet at 18 
hours after ingestion of the capsule. 
The total dosage over 24 hours would 
be 750 mg. 
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The wide variation in the relation- 
ship between individual IOP response 
and acetazolamide serum levels makes 
treatment largely empirical. but the 
serum level can be helpful, particular- 
ly in patients on high dosages who 
have maximal responses but who 
experience intolerable side effects. 
Many patients who have side effects 
on standard dosages of acetazolamide 
have shown steady state serum levels 
well above 20 mEq/L.° 

Many important questions remain 
unanswered concerning the full use- 
fulness of carbonic anhydrase inhibi- 
tor therapy. We would like to know 
why there is such a wide variaticn in 
response to the drug, despite equiva- 
lent serum levels, why certain individ- 
uals scarcely respond at all, and why 
there is such a wide variation im the 
side effects. Further investigations 
obviously are required. 
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Acute Promonocytic Leukemia With Ocular Involvement 


Khali F, Tabbara, MD, Jay H. Beckstead, MD 


© A3-month-old male infant had bilater- 
al redness of the eyes. Large, immature 
blast cells were noted in material obtained 
by anterior chamber tap, and the diagno- 
gis of acute promonocytic leukemia was 
: confirmed by bone marrow aspiration and 
autopsy. Detailed clinical, histopatholog- 
ical, histochemical, and electron micro- 
scopis studies were carried out. The case 
showed forcibly that children with sterile 

~ hypopyon should be investigated for ma- 
lignancy. a BES 
: (Arch Ophthalmol 98:1055-1058, 1980) 





cular involvement in many types of 

leukemia has been reported ex- 
tensively in the literature. When 
Allem and Straatsma' reviewed the 
frequeney of ocular disease and the 
sites of the lesions, they found the eye 
vaffeeted four times more often in 
“acute leukemia than in chronic leu- 
“ kemia Although the eye signs are 
-usualy observed in patients whose 
leukemia has already been recognized, 
- they are -oeeasionally the first identifi- 
able signs of the malignant disease. 
O'Rourke and O’Connor* described a 
pationt with acute lymphocytic leu- 
kemia whose first complaint was red- 
ness and swelling of the lower palpe- 
bral conjunctiva, and Kincaid et al’ 
deseribed a visually impaired patient 
whose underlying leukemia was not 
diagnosed until after death. 
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The purpose of this report is to 
describe the clinical and histopatho- 
logical changes in a patient with acute 
promonocytic leukemia whose first 
signs of disease were red eyes, hypo- 
pyon, and glaucoma. The diagnosis 
was made by anterior chamber tap 
and was confirmed by bone. marrow 
aspiration and autopsy. 


REPORT OF A CASE 
History 


A 3-month-old male infant had a fever 
on Jan 29, 1979. His condition was diag- 
nosed as otitis media and was treated with 
oral ampicillin trihydrate. Five days later 
his left eye was red, and his pediatrician 
treated the condition with topical eyedrops 
(mixture of polymyxin B sulfate, neomycin 
sulfate, and gramicidin [Neosporin Oph- 
thalmic Solution]). Two days later his right 
eye became red and did not respond to the 
eyedrops. He was admitted to a hospital 
elsewhere and was treated for bilateral 
endophthalmitis and elevated intraocular 
pressure as follows: atropine sulfate, epi- 
nephrine hydrochloride (Epifrin), and ti- 
molol maleate for topical effeets, and 
methicillin sodium, chloramphenicol (Chio- 
romycetin), and acetazolamide (Diamox) 
for systemic effects. On the fifth hospital 
day he had shown no improvement and was 
transferred to the University of California 
Medical Center for further examination 
and treatment. 


Ocular Findings 


Eye examination under anesthesia on 
Feb 6 showed bilateral proptosis and peri- 
orbital swelling. Electronic tonometry 
showed 44 mm Hg in the right eye and 39 
mm Hg in the left. There was severe 
hyperemia and chemosis of the bulbar con- 
junctivae.. The corneas were hazy and 
slightly edematous. The anterior chambers 
contained shaggy, creamy-white, free- 
floating material inferiorly (Fig 1 and 2). 
The iris was muddy brown and the lens was 
clear. No retinal lesions could be seen with 
the ophthalmoscope. 
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General Physical Examination 


The physical examinatien results were 
remarkable in the followira respects: We 
found gingival hypertropay, hepatosple- 
nomegaly, bilateral swoller: and firm testi- 
cles with a bluish cast, andia firm, nodular 
epididymis and spermatic vord bilaterally. 


Laboratory Findings 


The WBC count was 9,400/ceu mm, with 
5% polymorphonuclear cells, 2% band 
forms, 90% lymphocytes, 1% atypical lym- 
phocytes, 1% monocytes, amd 1% basophils. 
The platelet count was 265,900/cu mm, the 
hemoglobin level was 10.1 g/dL, and the 
hematocrit reading was £)%. Results. of 
blood chemistry studies, including the lev- 
els of calcium, magnesium: SGOT, SGPT, 
alkaline phosphatase, ammonia, BUN, 
creatinine, lactic dehydrogenase, and uric 
acid, were within normal Irmits. 

The patient underwen: an anterior 
chamber tap, and specimens from the 
hypopyon were obtained tor culture and 
cytology. A Papanicolaou. smear of the 
aqueous contained immature blasti¢ mono- 
nuclear cells. The bone marrow aspirate 
showed almost complete seplacement by 
immature blast forms withirregular ovoid 
nuclei and prominent nucleoli (Fig 3). The 
blast forms showed focal peroxidase posi- 
tivity and intense, diffuse staining with 
a-naphthylbutyrate esterase (a-NBE)* 
(Fig 4) that was inhibited oy sodium fluo- 
ride. An immunoperoxidase procedure us- 
ing antilysozyme” showed that many blast 
cells contained lysozyme. The chloroacetate 
esterase (CAE)” reaction was negative. 
The presence of small amaunts of peroxi- 
dase in blast forms with ntense a-NBE 
positivity inhibited by sodium fluoride is 
strongly suggestive of menocyte precur- 
sors (promonocytes). Consistent with this 
interpretation were the presence of lyso- 
zyme and the absence of CAE. On the 
strength of this evidence, we madea diag- 
nosis of acute promonocytie leukemia. 

The diagnosis and progzosis were dis- 
cussed with the patient’s parents, who 
decided that chemotherapy should not be 
given. The patient was placed on a regimen 
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Fig 1.—Fluffy, creamy-white, free-floating 
material inferiorly in right eye. Photograph 
was taken during anterior chamber tap. 





Fig 4.—Blast forms from bone marrow 
aspirate showing diffuse staining with a- 
naphthylbutyrate esterase ( x 1,000). 











Fig 7.~Pseudohypopyon showing tumor 
cells, necrosis, and erythrophagocytosis 
(hematoxylin-eosin, x 400). 


















Fig 2.—Shaggy. free-floating pseudohypo- 
pyon in left eye. 
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Fig 5.—Subconjunctival nests of tumor 
cells (hematoxylin-eosin, x 63). 
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Fig 8.—Angle 
right eye demonstrating infiltration of tra- 
becular meshwork by tumor cells (hema- 
toxylin-eosin, x 100). 








Fig 3.—Bone marrow aspirate showing 
immature blastic mononuclear cells 
(Giemsa, x 1,000). 





Fig 6.—Section through right eye showing 
diffuse leukemic infiltration of iris, ciliary 
body, 
x 1). 


and choroid (hematoxylin-eosin, 





Fig 9.-Semithin sections through lymph 
node depicting diffuse infiltration with 
immature mononuclear cells (hematoxy- 
lin-eosin, x 400). 
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Correlation of Anterior Segment Histopathology With 
Clinical Eye Signs in a Case of Promonocytic Leukemia 


Clinical Signs Histopathology 
Proptosis Leukemic infiltration of orbital fat 


Infiltration of substantia propria 


Leukemic cells, erythrophagocytosis, ne- 


crosis 


Leukemic infiltration of the trabecular 
meshwork; obstruction of outflow chan- 
nels by leukemic cells 


Discoloration of iris Leukemic infiltration of iris stroma 
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e Fig 10.—Promonocyte from testes showing irregular nucleus (N) and prominent nucleolus (nu). 
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Cytoplasm shows scattered granules (g), moderate amounts of rough endoplasmic reticulum ter), 
mitochondria (m), and bundle of 10-nm filaments (f) (original magnification x 5,000). Inset, Similar cel! 
reacted for peroxidase. All granules (g + ) are peroxidase-positive (original magnification x 5,000). 


of supportive: therapy. On Feb 10, ventricu- 
lar tachycardia developed, and shortly 
thereefter the patient became asystolic, He 
died en the sixth hospital day. 


AUTOPSY FINDINGS 


At autopsy we found extensive 
infiltration of virtually every organ 
by leukemic cells. The postmortem 
enucleation specimen showed subcon- 
juncteval nests of tumor cells (Fig 5). 
The wells infiltrating the iris, ciliary 
body,.and choroid (Fig 6) had large, 
bizarve, pleomorphic nuclei with chro- 
matir clumping and prominent nu- 
cleoli. There were many mitotic fig- 
ures. A mass of tumor cells and areas 
of nezrosis were seen in the anterior 
chamoer inferiorly (Fig 7). Scattered 
throwghout the tumor were cells that 
had phagocytized necrotic debris, and 


j yoona evidence of erythropha- 


gocytosis. The trabecular meshwork 
was eompletely infiltrated (Fig 8), and 
the cutflow channels were occluded. 
Neopastic cells had infiltrated exten- 
sively the entire choroid and the epi- 
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scleral and orbital fat. In contrast, the 
sclera was intact, the retina was 
normal with no evidence of infiltra- 
tion, and the optic nerve and me- 
ninges were free of neoplastic cells. 
The Table shows the correlation 
between the clinical signs and the 
histopathology. 

Autopsy material from lymph 
nodes, testes, and bone marrew was 
fixed for one hour at 4 °€ in 1% 
paraformaléehyde, 0.25% gletaralde- 
hyde, and 9.25% acrolein (PGA) in 
0.1M sodium cacodylate buffer at pH 
7.4. It was then held in 0.1M sodium 
cacodylate buffer plus 3% sucrese. For 
light microseopic examinatior, the tis- 
sues were dehydrated in graded ace- 
tone, then infiltrated and embedded 
in glycol methacrylate. Semithin 
(2-4) sections were then cat and 
stained with hematoxvlin-eosin-azure 
H, CAE, a-NBE, and acid pkospha- 
tase.” The sections showed extensive 
infiltration by leukemic blast cells 
(Fig 9). The blast cells in turr showed 
intense a-NBE activity and mederate 
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acid phosphatase activit>, but no CAE 
activity. The histopathology thus con- 
firmed the monocytic erigin of the 
leukemic infiltrate and amply docu- 
mented the infiltrative nature of the 
leukemia. 


ELECTRON 
MICROSCOPIC: FINDINGS 


For ultrastructural examination, 
the tissues fixed in PGA were 
chopped, using a tissae sectioner, into 
40-4 sections. The tissues for peroxi- 
dase cytochemistry were incubated 
according to Grahameand Karnevsky’s 
method.” They were then postfixed in 
1% osmium tetroxide and stained en 
bloc with 0.5% uranyl acetate and 
embedded in epoxy resi. When pre- 
paring tissues for morphologic exami- 
nation, we omitted the Karnovsky 
incubation. Ultrathin sections were 
examined with an electron micro- 
scope. The dominant cell observed was 
a large cell that satisfiel the criteria 
established fer promonecytes by Ni- 
chols and Bainton.* Specifically, there 
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were moderate. numbers: of. small, 

peroxidase-positive. granules without 

ellipsoid shapes or crystalline sub- 

structure (Fig 10, inset). The nuclei 

were irregular, and there were bun- 

dles. of 10-nm filaments in the eyto-.. 
plasm (Fig. 10). 


COMMENT 


Our case illustrates the fact that 
ocular signs can be the first evidence 
of a fatal systemic disorder. The cyto- 
chemical and electron. microscopic 
studies showed that the leukemic cell 
type in our case was a promonocyte. 
< Monocytie leukemia in children, a sub- 
group of nonlymphocytic leukemia, 
accounts for about 8% of childhood 
Jeukemia,'* and the prognosis is usual- 
= ly poor. Allen and Straatsma' de- 


L Allen RA, Straatsma BR: Ocular involve- 
ment in leukemia and allied disorders. Arch 
Ophthal mol 66:490-508, 1961. 

2, Auvert.B, Hurel G, Theron HP: Symptoma- 
tologie oculaire au cours des leucoses aigués. Ann 

Ocul 201:1115-1125, 1968. 
oo 8 Fonken HA, Ellis PP: Leukemie infiltrates 
“in the iris. Arch Ophthalmol 76:32-36, 1966. 
“ou. Glaser B, Smith JL: Leukaemie glaucoma. 
BrT Ophthalmol 50:92-94, 1966. 
5. Burns CA, Blodi FC, Williamson BK: Acute 
lymphocytic leukemia and central serous retinop- 
„cathy Trans Am Acad Ophthalmol Otolaryngol 
69:307-309, 1965. 

6. Clayman HM, Flynn JT, Koch K, et al: 
Retinal pigment epithelial abnormalities in leu- 
k kemie disease. Am J Ophthalmol 74:416-419, 
z 1972. 
T.: Zimmerman LE, Thoreson HT: Sudden loss 
“of vision in acute leukemia: A clinicopathologic 
- Yeport, of two unusual cases. Surr Ophthalmol 
© 9467-473, 1964, 
& O'Rourke JF, O'Connor GR: Unusual in- 
“volvement in acute lymphatic leukemia. Arch 
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among 38 cases of leukemia, and in all 


six the eyes were involved. The vascu- 
lar structures of the eye are apparent- 


ly commonly affected, which is consis- 
tent with the increased prevalence of 
tissue infiltration that occurs in 
monocytic leukemia.” 

The muddy-brown discoloration of 
the iris was due to infiltration of the 
iris. stroma. by leukemic cells. The 
glaucoma could be explained as a 
result of infiltration of the trabecular 
meshwork and outflow channels. The 
sterile hypopyon appeared as shaggy, 
irregular, free-floating material that 
failed to settle inferiorly and was 
characteristically creamy-white in col- 


or. Al of the signs were symmetrical 


and bilateral. Although the choroid, 
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Ring Dermoid Syndrome 





AN 


ew Syndrome of Autosomal Dominantly Inherited, Bilateral, 


Annular Limbal Dermoids With Corneal and Conjunctival Extension 


Jaime Mattos, MD; Francisco Contreras, MD; Francis E. O’Donnell, Jr, MD 


© Anew hereditary syndrome of bilater- 
al ocular dermoids is described in five 
patierts from three generations of a single 
famliy There were no associated extraoc- 
ular aiomalies, The choristomas involved 
the limbus for 360°, extended anteriorly 
onto fe cornea, and extended posteriorly 
about 5 mm within the conjunctiva for 
360%. Additional clinical findings of diag- 
nostic: value were conjunctival plaques of 
keratinization, hairs, and corneal lipid 
deposition. An irregular corneal -astigma- 
‘tsm, amblyopia, and concomitant strabis- 
0 omus were secondary features. The unique 
"> bilateral, annular configuration of the der- 
' moide is pathognomonic of this syn- 
drome. Early surgical intervention is indi- 
cated:to try to improve the visual progno- 
sis awd cosmesis. At surgery, the con- 
junctival portion of one case was easily 
resected in toto, but the limbal portion 
required partial excision. Histopatholog- 
ical examination confirmed the clinical 
diagnosis of dermoid choristoma. 
(Arsh Ophthalmol 98:1059-1061, 1980) 


Ou dermoids can be classified 

ascording to their primary loca- 
tion inte four groups: conjunctival, 
seleral, limbal, or corneal. This classi- 
fication is somewhat arbitrary; for 
example, limbal dermoids can have a 
substantial eonjunctival, scleral, or 
corneal component. Nevertheless, this 
anatemie scheme is useful because the 
location of the dermoid has diagnostic 
and surgical implications. For exam- 
ple, eenjunctival and limbal dermoids 
can be associated with the develop- 
mental syndromes of Goldenhar' and 
of Benjamin and Allen Conjunctival 
dermpids (often lipodermoids histo- 
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pathologically) are usually unattached 
to the underlying sclera, but they are 
sometimes intimately involved with 
the rectus muscles.’ Limbal cermoids 
are circumscribed and usually are 
superficial, but occasionally a; posteri- 
or scleral extension can overlay a 
staphyloma,* or the dermsid can 
involve deep structures.** 

Ocular dermoids are rarely heredi- 
tary. Only corneal dermoids have defi- 
nitely been shown to have a genetic 
basis in some cases,- 

This report describes a new heredi- 
tary syndrome in five members from 
three generations of a single family 
who had bilateral ocular dermeids. In 
each case, the dermoids invelred the 
limbus for 360°, extended erto the 
cornea anteriorly, and extendec poste- 
riorly for 360° within the conjunctiva. 
To our knowledge, this unique, bilat- 
eral, annular configuration is pathog- 
nomonie of this new hereditary syn- 
drome. 


FAMILY STUDY 
Clinical Findings 


This family came to our attenti#n when 
the proband (Fig 1) was brought te the Eye 
Clinic of the Santo Toribio Hospital by his 
mother, who was concerned about the cos- 
metic appearance of his eyes. Beeause the 
mother had similar ocular findings, we 
undertook a family study, in which a total 
of five affected members from tiree gen- 
erations were identified. These ocidar find- 
ings are summarized in the Table. 

The striking feature present it all five 
affected patients was a congenital tumor 
mass involving the limbus and extending 
anteriorly onto the cornea for 366° in both 
eyes (Fig 2). The tumor extended posteri- 
orly within the conjunctiva, and it seemed 
to.stop just anterior to the insertions of the 
rectus muscles. Older patients had tumors 
with more marked anterior extension onto 
the cornea. Corneal sensitivity to touch was 
grossly normal. Each patient had ät least a 
few hairs associated with plaques of con- 
junctival keratinization in the interpalpe- 
bral zone overlying the tumor mass, which 
suggested to as that the tumors were der- 
moid choristomas. The epibulbar /ashes did 
not appear to be causing a keratitis. 


The two oldest patients (I-Z, II1-2) 
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believed that their vision had been. much 
better as adolescents. The four older 
patients (H-2, TII-2, HIS, and: III-4) 
showed some degree of irregular corneal’. 
astigmatism, as judged by the retinoscopic 
reflex. Keratometer readings were difi- 
cult to obtain, owing to the small area of 
clear cornea. In patient TI-2, for example, 
an irregular reflex was interpreted ‘as 87.0 
diopters at axis 75° and 45.0 Doat axis 
165° 

The four older patients also had varying 
amounts of corneal lipid deposition, which 
had generally an annular configuration 
sparing a rim of cornea near the tumor. In 
the oldest patients (TI-2 and IJI-2), the. 
central cornea showed lipid deposition that 
contributed to a reduction of the visual 
acuity. Another secondary feature was a 
concomitant esotropia in two cases (IT-2 
and II-4). Notably, there was no follicular 
hyperplasia of the conjunctiva. 

The remainder of the ocular examination 
results were normal, and the general phys- 
ical findings were unremarkable. The 
patients appeared to be of normal intelli- 
gence. There were no preauricular tags or 
fistulas. Cervical roentgenograms. of pa- 
tients HI-2 and IV-2 were normal. Chromo- 
somal analysis was not available. 


Surgery 


Patient IV-2, a 1-year-cld boy, under- 
went excision of the lesion of the right eye 


I Zee, 
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i 
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x EXAMINED 


Fig 1.—Pedigree of family with ring der- 
moid syndrome. Proband is patient !V-2 
(arrowhead). 
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Ocular Findings in Five Family Members With Ring Dermoid Syndrome 


Visual Acuity* 





Patient/Age, yr OD os Corneal Lipid Strabismus 
12745 20/100 CF at 120 cm (4 ft) Lipid ring with some central None 
deposition, OU 
W-2/31 20/200 CF at 180 cm (6 ft) Lipid ring with some central Esotropia, fixes with right eye 
deposition, OU 
1H-3/46 20/40 20/30 Lipid ring, OU None 
Hi-4/11 20/40 20/50 Partial lipid ring, OO Esotropia, alternating 
Unable to test None None 




















*CF indicates counting fingers. 





Fig 2.—Increasing severity of ring dermoid syndrome with 
increasing age. Top left, Patient IV-2, aged 16 months, showing 
irregular corneal appearance owing to variable extemsion of 
tumor onto cornea. No lipid ring. Notice stark-white appearance 
of the eye with plaque of conjunctival keratinization visible 
temporally in interpalpebra!l zone of right eye. Top right, Patient 
Ill-3, aged 16 years, showing corneal lipid ring in both eyes. Visual 
acuity, 20/40 OD, 20/30 OS. Bottom, Patient IlI-2, aggd 31 years, 
showing more extensive corneal lipid deposition and poor cesme- 
sis. Visual acuity, 20/200 OD; counting fingers at 180 cm (6 ft) 
Os. 








Fig 3.—intraoperative photograph of right Fig 4.—Photograph four weeks postoperatively showing that sclera is resurfaced. 
eye of patient [V-2, aged 16 months: notice Residual redness present temporally. 
clusters of hairs lying on cornea. 
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Fig 5.—Kezaiinized squamous epithelium 
overlying pilosebaceous apparatus (hema- 


toxylinseosin. 
« 225). 


original magnification 


tFig à}: At the time of surgery the conjunc- 
tival pertion was circumseribed by an inci- 
sion made about 5 to 6 mm posterior to the 
limbal area. The conjunctival portion of the 
lesion was unattached to the underlying 
sclera, but the tumor was firmly attached 
to the imbas. No natural plane of cleavage 
was feund, and the limbal portion was 
dissected in a rather superficial lamellar 
fashion, leaving residual tumor. The speci- 
men was submitted for light and electron 
microseopie examination (see below). 

The exposed sclera was left bare, and the 
eut edges of canjunetiva were sutured to 
the episclerawith absorbable sutures. Post- 
eperatively, a patch was applied to the eye 
for 48 hours, and then applications of 0.1% 
dexamethasgne four times daily and anti- 
biotie therapy were begun. The infant did 
not appear to suffer great discomfort. The 
gye was only. mildly injeeted, and he did not 
rub the eye. During a five-month follow-up 
period, the ocular injection resolved and 
the conjunctive healed over the sclera (Fig 
4). A small, clinically insignificant sym- 
bWepkaron formed medially in the lower 
#ul-de-sac. 

Light microseopy revealed an acanthotic 
squamous eonjunctival epithelium, absence 
af goblet cells, and areas of keratinization. 
The subeonjunetiva consisted of dense col- 
lage tissue with some pilosebaceous 
apparatus (Fig 5). Electron microscopy 
confirmed the ight microscopie findings. 


COMMENT 


The ring dermoid syndrome is easy 
to-recognize. The differential diagno- 
sis is limited to two branchial arch 








f YRC me’ and the Benjamin-Allen? 





« evidence that Goldenhar’s syn- 
‘drome can be inherited is rather 
meager,” and almost all the reported 
sases have been sporadic. Likewise, 


. 
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proven monozygotic twins have al- 
ways been discordant for the syn- 
drome.''” Clinically, cases of Golden- 
hars symdrome are quite diferent 
from cases of the ring dermoid syn- 
drome.'* Although patients with 
Goldenhar’s syndrome can have bilat- 
eral epibalbar dermoids, these <umors 
have never been the diffuse annular 
lesions of the ring dermoid syndrome. 
Also, our patients with the ring der- 
moid syndrome lacked the nonocular 
anomalies associated with Golden- 
har’s syndrome." 

A branchial arch syndrome that is 
probably distinct from Goldenhar’s 
syndrome was described by Benjamin 
and Allen in a single patient with 
bilateral dermoids that involved the 
superior part of the limbal, bulbar, 
and palpebral conjunctival surfaces. A 
marked follicular hyperplasia -of the 
conjunctiva was also present. There 
was no evidence that the Benjamin- 
Allen developmental syndrome was 
hereditary. Distinctive systemic fea- 
tures included generalized lymphade- 
nopathy, cutaneous nevoid kesions, 
incomplete alopecia, mental retarda- 
tion, anc growth retardation. Thus, 
that syndrome bears only a superficial 
resemblance to the ring dermoid syn- 
drome. 

The pathogenesis of the ring der- 
moid syndrome is obscure. Perhaps 
retarded ingrowth of mesoderm to 
form the subconjunctival and limbal 
tissues results in inclusion of dermal 
adnexae. The observed areas of epi- 
dermalization of the conjunctiva could 
have arisen from superficial migra- 
tion of epidermal elements from the 
dermal hair bulb or sebaceous 
glands. 

The mede of inheritance of the ring 
dermoid syndrome is autosomai domi- 
nant. The parents of patient II-2 were 
allegedly normal. This is explained by 
one of three possibilities: (1) ease H-2 
represents a new mutation, (2) there is 
incomplete penetrance of this gene, or 
(3) patient Il-2 is an illegitimate 
offspring. 

Because the older affected patients 
in our group manifested larger der- 
moids that encroached on the cornea, 
produced corneal lipid deposits and 
irregular corneal astigmatism, and 
reduced visual acuity, and because of 
the poor cosmesis, we attempted sur- 
gery in one eye of the youngest 
patient. The resection of the cenjunc- 
tival portion of the lesions required 
sacrificing the conjunctival epithe- 
lium because it was part of the choris- 
toma. The limbal portion of the lesion 
lacked a natural plane of cleavaze, and 
it was not excised in toto beeause it 
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extended too deeply. We made no 
attempt to cover the bare sclera with 
mucous membrane grafts because we 
feared a “pseudopterygaim-like” re- 
sponse that would be unsightly. Post- 
operatively, the child did not seem to 
suffer undue ocular irritation, and the 
sclera was successfully resurfaced. 
Long-term follow-up will be necessary 
to determine if surgery will result in a 
substantially better viseal prognosis 
and cosmesis. 

Recognition of the ring dermoid 
syndrome is important for at least two 
reasons. First, surgical intervention 
at a young age is indicated to try to 
preserve vision and improve cosmesis. 
Progression of the visuel deficit and 
worsening of the cosmesis are in- 
ferred from the findings in older pa- 
tients. Second, the herecitary nature 
of this syndrome means that genetic 
counselling should be offered. 


Dr O'Donnell is the recipient of a Heed Oph- 
thalmic Fellowship. 
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Strabismus in Ptosis 


Richard L. Anderson, MD, Sally A. Baumgartner, CO, COT 


© Two hundred twenty-six consecutive 
surgical ptosis cases were carefully eval- 
uated to establish the incidence of stra- 
bismus in ptosis. The overall incidence of 
strabismus in surgical ptosis patients was 
found to be 36%. Most remarkable were 
the findings in 113 congenital ptosis 
patients; 32% of these patients were found 
to have strabismus. Only 44% of these 
patients had entities previously described 
< associating strabismus with ptosis. It is 
postulated that in four of the congenital 
ptosis patients (3.5%), strabismus devel- 
oped as a result of their ptosis. In one of 
these patients, strabismus and amblyopia 
developed while the patient was being 
observed prior to ptosis surgery. This 
study demonstrates the need for careful 
ocular motility evaluation in all patients 
with ptosis. Ocular motility evaluation and 
follow-up is especially important in con- 
genital ptosis, where the ptotic tid may, in 
fact, precipitate strabismus and amblyo- 


i :pia: 


(Arch Ophthalmol 98:1062-1067, 1980) 


t is well established that congenital 
ptosis can be associated with ipsi- 
lateral superior rectus muscle weak- 
ness. Other forms of strabismus with 
ptosis have rarely been described. 
u: Two hundred twenty-six consecu- 
» tive surgical ptosis patients seen over 
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a three-year period in the oculoplastic 
service of the University of Iowa 
Department of Ophthalmology, lowa 
City, were examined to establish the 
incidence of strabismus in ptosis. Pto- 
sis cases were divided into groups 
according to their cause, and the inci- 
dence of strabismus in each group was 
tabulated. We postulate that some 
strabismus may, in fact, be the result 
of ptosis. 


PATIENTS AND METHODS 
Methods 


During the past three years, we have 
performed orthoptie evaluation on all sur- 
gical ptosis patients referred to our oculo- 
plastic service. All patients underwent 
complete ophthalmic examination and 
complete orthoptic evaluation, including 
prism and cover test, versions, and sensory 
testing when indicated. 

Standard measurements of palpebral fis- 
sures were performed, and levator muscle 
function was measured by the excursion 
method. 


Subjects 


Two hundred twenty-six consecutive 
surgical ptosis patients were examined. Of 
the 226 patients, 30 had only one seeing eye 
or had occlusive eyelid lesions such as neu- 
rofibroma or hemangioma resulting in pto- 
sis; these patients were excluded from the 
study. The remaining 196 patients were 
divided into groups aceording to the- cause 
of their ptosis. One hundred | twenty 
patients (61%) had congenital ptosis. Seven 
of the congenital ptosis patients had 
undergone prior superior rectus suspension 
procedures, leaving residual ptosis, Sev- 
enty-six patients (89%) had acquired ptosis; 
17 of the acquired ptosis patients were 
diagnosed as having neuromyopathic pto- 
sis. We found 71 of the 196 patients (86%) 
to haye strabismus (Tables 1 to 7). 


RESULTS 
Congenital Ptosis 


One hundred twenty cases (61% of 
196) of congenital ptosis were evalu- 
ated. Seven patients had undergone 
prior superior rectus. suspension: pro- 
eedures, and since their strabismus 
findings differed greatly from the 
congenital group in general, they 
were placed into a special group (Ta- 
ble 5). Strabismus was noted in 36 
(82%) of the 113 cases remaining in 
the congenital ptosis group (Bables 1 
through 4). The mean amount of pto- 
sis in this group (excluding patients 
with double elevator palsy and third 
nerve palsy) was 3.96 mm, with a 
range of 15 to 7 mm. eThe mean 
function was 4.96 mm, with a range of 
0 to 15 mm. 

Kighty-three patients (738% of 113) 
had a unilateral ptosis. Twenty-seven 
(83%) of these had strabismus. Thirty 
patients (27% of 113) had a bilateral 
congenital ptosis. Nine (30%) of these 
had. strabismus. Nine patients (8%) 
had Marcus Gunn jaw-wink ptosis 
(Table 4). 

Sixteen of the strabismic patients 
(44% of 36) suffered from conditions 
previously known to comprise both 
ptosis and strabismus; six patients 
had double elevator palsies, four had 
Marcus Gunn jaw-wink ptosis, three 
had third nerve palsies, and three had 
cyclic third nerve palsies. Only one 
patient with uncomplicated corgen- 
ital ptosis had associated superior ree- 


tus weakness that could not be diag, 


nösed-as double elevator palsy. 
The mean amount of ptosis in the 
group of patients with double elevator 


palsy and congenital third nerve palsy 


was 3.79 mm (fissures were measured 
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Table 1.—Congenital Ptosis Patients : 


Squint/Eye 
7° Hypotropia/OD 


3GA Hypotropia/OD 
Deane syndrome/OU 
Cengenital esotropia 
Cangenital fibrosis 


Brown syndrome/OD 


Congenital esotropia 
Saperior oblique palsy/OU 


164 Esotropia distance 

154 Esotropia near 

Dessociated vertical diver- 
sgence/OD : 


Duane syndrome/OU 


84: Esotropia distance 
164 Esotropia near 


Small hypertropia/OD 
<previous squint surgery) 


t44 Intermittent exotropia 
distance; phoria near 


Gangenital esotropia 


Po PRAT 


124 Exotropia distance 
104 Exophoria 
Ganvergence insufficiency 
“type exophoria; distance, 
ono deviation; near, 
254 exophoria. 


inferior oblique palsy/OD 
7 Superior oblique palsy/OS 


{HA Intermittent exotropia 
distance 

10A intermittent exotropia 
near 


20.80. Congenital esotropia 


Fissure Size, mm 


Levator 
Function, mm 
(0D/OS) 


(OD/0S)/ 
Ptotic Eye 
2/1/0U OD: CFt 
OS: 6/15 
OD: 6/90t 
OS: 6/4.5 
OD: 6/6} 
OS: 6/6 
Ob: CUSMtT 
OS: CUSM 
OD: 6/9t 
OS: 6/9 
OB: 67124 


8.5/10/0D 


8/10/0D 


4/4/0U 


9/4/08 


6/9.5/0D 


7 2.50 (to 6760} 
1.25 + 1.50 x 90 (to 6/9) 


14.75 + 1.00 xX 116 
: 4.50 + 0.25 x 90 


112.00 + 1,00 x 95 
+ +12.00 + 1.50 x 87 


: +0.50 + 1.25 x 95 
7 + 4.00 ` 


Not determined 


OS: 6/6 (No increase 


to pinhole) 


6/9/0D 


2/3/0U 


§/4/OU 
10/12/0D 
11/9/0S 
9/7/08 


3/4/0U OD: 6/12 


OS: 6/60 (Pinhole, 


6/18) 
OD: CSUM 
OS: CSM 
OD: 6/7.5$ 
OS: 6/12 


8/4.5/0S 


6/3/0U OD: 6/7.5t 


OS: 6/7.5 
OD: 6/6 
OS: 6/6 
OD: 6/7.5t 
OS: 6/7.5 


7/11/00 


5/5/OU 


2/2.5/0U OD: 6/18f 


OS: 6/15 


: +2.00 + 4.00 x90 
: + 2,00 

: # 1.00 + 0.75 x 95 
: + 1.00 

: +1.75 + 2.25 x 100 
: +1.50 + 2.25 x 85 


> +4.00 + 2.00.« 90 
: Plano 


: +0.25 + 0.50 90 
Not determined 


: +4.00 + 2.50 x 130 
: +1.50 + 250 x 150 


: +0.50 + 075x 90 


: Plano + 0.50 x 90 


: Plano + 1.00 x 105 
21.00 + 0.75 x 105 


: +4.50 + 0.50 x 90 


Not determined 


OD: + 12.00 + 1.25 x 155 
OS: +11.00 + 1.50 x 45 





5 peg ndicatès ‘@ounting fingers; CUSM, central, unsteady, and maintained; CSM, central, steady, and maintained: CSUM, central, steady, and 


-uinmaintained. 
TtWith correction. 
Without correction. 


after squint procedures), with a range 
of 1 to8 mm. The mean levator muscle 
function was 6.27 mm, with a range of 
0 to 1} mm. 

Elements o both pseudoptosis and 
true ptosis were frequently seen in 
these cases. Scott and Jackson have 
‘peported ihat 66% of patients with 
couble elevater palsy show a true pto- 
aliested eye” Pseudoptosis 
produced by the lid following 
wtrepic position of the eye. 
i ore, we believe that it is always 
_ pradeat to precede ptosis surgery 
with correction of the hypodeviation. 
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The pseudoptosis component may be 
fully or partially corrected when the 
hypotropia is corrected. The amount 
of pseudoptosis can be roughly esti- 
mated by having the patient fix with 
the hypotropie eye. 

The remaining 20 patients (56% of 
36) with congential ptosis and strabis- 
mus did not fall into specific groups 


that are known to have both strabis- - 


mus and ptosis. Examples of condi- 
tions noted in these patients were 
congenital esotropia, bilateral Duane 
syndrome with bilateral ptosis, inferi- 
or oblique muscle palsy with bilateral 
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ptosis, and Brown syndrome with pto- 
sis of the affected eye. Two patients 
with Marcus Gunn jaw-wink ptosis 
had squints unrelated to superior rec- 
tus weakness; one had an exotropia 
and the other had Duane syndrome. 
In all of the previously discussed 
congenital ptosis patients with stra- 
bismus, the strabismus could be at- 
tributed to factors other than the pto- 
sis. There were four cases of small- 
angle esotropia and exotropia in 
which no cause could be found to 
explain their strabismus (patients 11, 
13, 15, and 19; Table 1). We postulate 
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Table 2.—Congenital Ptosis Patients With Congenital Third Nerve Palsy 









Fissure Size, mm- Levator 
Patient : : “3. (ODs0S)¢ Function, mm Visual : 
Age, yr Squint/Eye Ptotic Eye {OD/OS) Refractive Error 













12 104. Hypotropia/OS 9/5/08 19/11 OD: 6/6* Not determined 


OS: 6/7.5 










154 Hypertropia/OD 6.5/10/0D OD: +2.00 +0.25 x 120 


OS: 6/7.5 OS: + 1.75 


OD: +0:75 +0.25 x 90 
OS: 6/60 OS: +6.50 +0.50 x 90 


Not determined 
























10A Esotropia/OS 107/67/08 





204 Hypotropia/OS 10/7.5/08 i 
184 Exotropia/ OS OS: 6760 


104 Hypotropia/ OS 9/5/08 













] OD: —0.25 
OS: CF} OS: Piano +2.50 x 90 
OD: +0.50 
OS: +0.25 









10A Hypotropia/OD 3/11/0B 









*Without correction. 
+With correction. 
{CF indicates counting fingers. 









Fissure Size, mm Levator 
(007/08)/ Function, mm Visual Refractive 
Ptotic Eye (OD/OS) Acuity Error 


9.5/8/0S 15/8 OD: 6/6* 






Squint/Eye 
25 104 Hypotropia/OS 



















OD: + 0.25 





















OS: 6/7.5 OS: —0.50 + 0.75 x 95 
4 154 Hypotropia/OD 8/11/0D 10/13 OD: 6/9* OU: +0.75 +0.50 x 180 
OS: 6/9 
34 14A Hypotropia/OD 8.5/9.5/0D 10/14 OD: 6/60* Not determined 
OS: 6/7.5 

















: Not determined 
: + 1.00 + 1.25 x 85 (to 6/7.5) 
: +0.25 +1.50 x 99 
: +0.25 +1.50 x 90 
: —2.25 +5.50 x 45 
< +0.25 +4.00 x 115 


OD: 6/6* 
OS: 6/12 
OD: 6/7.5* 
OS: 6/6 
OD: 6/6+ 
OS: 6/6 


10/6/08 Not deter- 


mined 


10A Hypotropia/OS 

















16A Hypertropia/OD 3/9/0D 













45A Hypotropia/OS 9/6/08 









*Without correction. 
With correction. 


: Table 4.—Jaw-Wink Ptosis ; 


. 













Fissure Size, mm Levator 
Patient ` (0D70S}/ Function, mm Refractive Ţ 
Age, yr Squint/Eye Ptotic Eye (0D/0S) Error 


















20A Hypotropia/OD 8/7/OD {overcor- OD: 6/30* : —1.00 +2.00 x 90 
rected by pre- OS: 6/7.5 OS: —3.75 +1.25 x 87 
vious ptosis 

surgery) 


4/9/0D 

























Not deter- 
mined 


18A Hypotropia/OD OD: 6/15t 72.50 +1.50 x 15C 
OS: 6/6 OS: Plano 
OD: 6/4.5* : +1.00 +0.50 x 95 
OS: 6/6 +3.00 +1.25 x 80 
8 “10A Hypotropia/ OS 40/7/08 18/15 OD: 6/6+ Not determined 
in.upgaze only OS: 6/7.5 








254 Hypotropia/OS 975/08 














*With correction. 
{Without correction. 





that the cause of squint in these cases the -patient was found to have 124 of ` case precipitated the exotropia_by 
was secondary to occlusion by the ¢Xtropia at distance and 104 exophoria at causing disruption of binocularity. 
ptotic lids. We present a case to sup- Tear. A slight amblyopia was noted OD. _Ptotic lids may also cause amblyopia, 


he Visual acuity was assessed by observation” which can result in an exotropia.’ 
port this postulate. of the binocular fixation pattern.’ The p 


patient’s fixation was found to be central, Superior Rectus 
steady, and unmaintained OD. At this Suspension Procedures 
` examination, the refractive error was g tients (4% of 196) ~ 
p 7 ; 3 +0.50 +0.75 x90 OD and -plano even patien o were | 
amblyopia were present. The refractive +050 x 9008. As noted at the frstexam- examined who had undergone pre- 
error was’ + 1,00 sph OU. The fundus exam- ination, 4 mm of poor-function congenital -vious ptosis procedures in which the 
ination results were normal. ptosis was present OD. eyelid had been suspended from the 
On the next examination, at age 3 years, We postulate that the ptosis in this superior rectus muscle (Table 5). Two 


Patient 15. was initially examined at 19 
months of age. At that time, 4.mm of 
congenital ptosis with poor levator func- 
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Squint/Eye 
Exotropia/OU 


Ko deviation in primary; hypo- 
tropia in upgaze/OS 
g3 Hypotropia/OD 


A Hypotropia/OD 
S\ Hypotropia/OS 


E¥lateral superior rectus sus- 
pension, hypertropia/OD in 
Jeft tit-only 

falateral superior rectus sus- 

: „pension, 54 hypotropia/OS 

*With correction: 

{Without correstion. 


Squint/Eye 
TA Exotropia/OD distance 
234 Exotropia/OD near 
4a” Exotropia/OS 


TES Esotropia distance 
vasa Esotropia near 
Taumatic, third and fourth 
nerves 
a Taumatic, third nervesOD 


56A Exotropia/OS distance 
` Sad Exotropia/OS near 

294 Exotropia/OS distance 

204 Exotropia/OS near 


Entrapment with inferior rectus 
weakness /OS 
=.. Mechanical squint after sinus 
surgery, 184 exotropia, 204 
“hypotropia/OD 
Teaumatic ptosis at age 1 yr: 
X pattern, exotropia 
204 exotropia/OD distance 
254 exotrapia/OD near 
E Exotropia/OD 


¥ pattern, intermittent exotro- 
pia (404 distance, 30A near) 

Wa Exophoria 

TSA Hypertropia/OD distance 

ZA Exophoria, flick hypertro- 
pia/OD near. 


‘Waumatic, bilateral third nerve ` 


palsy 
Traumatic, sixth nerve 
oo paley/OS 
CONU correction. 
 FWithout correction. 
» FOF tdicates #ounting fingers. 
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Table 5.—Superior Rectus Suspension Procedures 


: Levator : 
Function, mm - 
(0D/OS) 


Fissure Size, mm 
(OD/O§)/ 
Ptotic Eye 

3/4/0U 


Visual 
Acuity 


OD: 6/60* 
OS: 6715 


97/5/08 
5/10/0D 
10/9 (ptosis: 


overcorrected OD) 
10/7708 


8/8/0U 





77/9/08. . (avercor- OD: 6/6* 
“rected) l OS: 6/120 


Levator 
Function, mm 
(OD/OS) 


Fissure Size, mm 
(O0/0S)/ 
Ptotic Eve 


6/8/00 


Visual 
Acuity 
10/9/00 

6/5/08 

5/9/00 

4/10/0D 

9/2.5/08 


10/4/08 


9/6/08 Not deter- 


mined 


3/8/06 8/15 


8/9/06 
6.5/9/QD 


10/2.520S 


9/4.5/908 


8/8/0U 


9/6/08 
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Refractive Errar " 
Not determined (exposurs kerati 


OD: +0.25 T S 
OS: +1.00-+0.75 x 30 2 
OD: —1,50 +1.25 x60 
OS: Plang LES oun ee 
(Exposure keratitis/OD) 








OD: —1.00 +1.25 * 87 
OS: —4.00 44.00 x 95 
Not determined 


Not determined 





Refractive Error 


OD: + 11,00 +2.50 x 110: 
OS: + 7.50 


(Uncontrolled glaucoma) 
Not determined 


OD: —3.25 +1.25 x 75 
OS; —2.25 + 0.25 x 120 


Not determined 


OD: +0.75 +1.25, x 50 
OS: +0.75 +1.25 x 90 


OD: 0.50 ` 

OS: —7.00 + 1.00 x 90 (ND change in 
visual acuity) 

Not determined 


Not determined 





Not determined 


OD: + 2.25 
OS: + 1.00 


OD: —5.25 +0.75 x 15 
OS: —4.00 


Not determined 


OD: —0.25 +2.00 x 100 
OS: +0.50 +2.00 x 85 


Not determined 
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Patient 
Age, yr 
55 


Squint/Eye* 
CPEO, decreased motility/OU 









33 CPEO, decreased motility/OU 









53 CPEO, decreased motility/OU 









57 CPEO, decreased motility/OQU 


38 Mitochondrial myopathy, 
decreased motility/OU 


55 CPEO, decreased motility/OU 









28 CPEO, decreased motility/OU 








30 Myasthenia gravis; exotropia, 


hypertropia 










78 Myasthenia gravis, decreased 
ocular motility 
Muscular dystrophy; hypertro- 
pia/OD insignificant to 

three-step test 


Syringobulbia 120A exotropia 







26 





63 








70 CPEO, decreased motility/OU 









77 CPEO, decreased motility/OU 

























Fissure Size, mm Levator : 
(OD/OS)/ Function, mm Visual 
Ptotic Eye (OD/OS) Acuity 










§/6/0U 2.5/2.5 OD: 6/97 


OS: 6/9 + 3 
OD: 6/6} 
OS: 6/6 





5/6/0U 10/11 





§/2.5/0U 6/3.5 


6/7.5) 


OS: 6/21 (pinhole, 


6/18) 





5/5.5/0U 12/13 OD: 6/67 
OS: 6/6 

4/4/0U 10/10 OD: 677.5} 
OS: 6/75 

4/6/0U 3/4 OD: 6/67 
OS: 6/45 





8/8/0U OD: 677.5} 


OS: 6/15 
OD: 6/67 
OS: 6/90 









§/10/0D 13/15 






2/3/0U OD: 6/21} 
OS: 6/18 
OD: 6/7:5+ 


OS: 6/7.5 





5/3/0U 





5/5/0U OD: 6/9+ 


OS: 6/6 
OD: CFI§ 
OS: 6/12 
OD: 6/12+ 
OS: 6/12 








5/4/0U 15/15 


5/5/0U 6/6 


*CPEO indicates chronic progressive external ophthalmoplegia. 
With correction. 

{Without correction. 

&CF indicates counting fingers. 


patients had bilateral ptosis and five 
had unilateral ptosis. All seven had 
strabismus that was not reported to 
be present preoperatively. Four of 
these (57% of seven) had hypotropia of 
the operated eye in primary position. 
: One patient had hypotropia only in 
upgaze, one patient demonstrated 
exotropia but no vertical deviation, 
and one patient had 104 of hypertro- 
pia on left tilt. The mean eyelid exeur- 
sion was 8 mm and ranged from 5 to 
13 mm. 


Acquired Ptosis 


seventy-six patients (89% of 196) 
with acquired ptosis were examined. 
Seventeen of these patients were 
diagnosed as having neuromyopathic 

-ptosis and were placed in their own 
subgroup. Of the remaining 59 ac- 
quired ptosis patients, 15 (25%) had 
strabismus (Table 6). The mean 
amount of ptosis in this group (exclud- 
ing the paralytic and cicatricial cases) 
was 3.89 mm, with a range from 1 to 9 
mm. The mean levator function was 
12.22 mm, with a range from 8 to 16 
mm. 

In 17 of the acquired cases (29% of 
59), the ptosis was secondary to trau- 
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ma. All but one of the 17 patients had 
a unilateral ptosis. Ten (59% of 17) had 
squint resulting from the same injury. 
In three cases, the ptosis and squint 
were the result of a third nerve palsy. 
Three patients had exotropia. In three 
patients, the squint was of a restric- 
tive nature. One patient had a 
superior oblique palsy secondary to 
trochlear trauma. 

Many cases of acquired ptosis are 
due to defects in the levator aponeuro- 
sis. These may be secondary to injury, 
swelling of the lids, excessive rubbing 
or squeezing of the eyelids, operations 
of the eye or orbit, or the microtrauma 
of aging (senile ptosis). Of the 17 
patients with an obvious history of 
trauma, aponeurotic defects were 
found at surgery in all cases in which 
the ptosis could not be attributed to 
nerve palsy, cicatricial forces, or the 
ptosis associated with enophthalmos. 
Excluding the three patients with 
Horner’s syndrome in the acquired 
group, 20 of 39 (51%) of the cases of 
acquired ptosis without an obvious 
history of trauma had aponeurotic 
defects found at operation. Nine of 
these cases with aponeurotic defects 
(45% of 20) had a bilateral ptosis, and 


j Table 7.—Neuromyopathic Ptosis 






OD: 6/307 (pinhole, 








































Retractive Error 


OD: —2.50 +0.50 x 50 
OS: —3.50 + 1.50 x 74 


Not determined 











-Not determined 









OD: —1.00 + 1.25 x 150 
OS: —3.25 +2.00 x 65 
Not determined 








OD: Plano +0.50 x 160 
OS: +2.00 +0.50 x 10 
OD: --0.25 
OS: —0.75 +0.25 x 90 (to 6/6) 
OD: ~2.50 
OS: Plano + 1.25 x 120 (no change in 
visual acuity) 
OD: (Cataracts) 
OS: Not determined 
Not determined 



















OD: —3.00 +2.25 x 75 
OS: ~0:75 
OD: —6.50 (to 6/120) 
OS: —0.25 (to 6/9) (cataracts OU) 
(Cataracts OU) 










11 (55%. of 20) had unilateral ptosis. 
Two of the 20 patients with aponeu- 
rotic defects had an incidental squint 
prior to development of ptosis. 

In 19 patients (83% of 59) the cause 
of the acquired ptosis could not be 
ascertained preoperatively or attrib- 
uted to aponeurotic defects at sur- 
gery. Seven of them had bilateral pto- 
sis and 12 had unilateral ptosis. Three 
of these patients had an incidental 
squint. 

Three patients with acquired ptosis 
(5% of 59) were found to have Horner's 
syndrome. 


Neuromyopathic Ptosis 


Seventeen patients (9% of 196) with 
neuromyopathic ptosis were exam- 
ined. As one would expect, a high 
incidence (13 patients; 76%) of related 
strabismus was found (Table 7). The 
mean amount of ptosis in the neuro- 
myopathic group was 3.68 mm and 
ranged from 1 to 6 mm. The mean 
levator function was 6.8 mm andy 
ranged from 0 to 15 mm. A 

Nine (53% of 17) of these patients 
had chronic progressive external oph- 
thalmoplegia and all had bilateral pto- 
sis. All but one had decreased ocular 
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À. 









motility and strabismus. Two patients 
(52% of 17) had mitochondrial myopa- 
tay. Beth had bilateral ptosis; one had 
associated. decreased ocular motility 
and strabismus. Two patients (12% of 
17) hac. myotonic dystrophy. Both had 
bilateral ptosis; neither had strabis- 
mus. Two patients (12% of 17) had 
myasthenia gravis. One patient had 
unilateral ptosis and strabismus; the 
other had bilateral ptosis and de- 
-o e@reased ocular motility. One patient 
(6%. of 17) had muscular dystrophy 
“with unilateral ptosis and strabismus. 
Cne patient(6% of 17) had syringobul- 
< bia with bilateral ptosis and strabis- 


COMMENT 


A review of the literature discloses 
only one prior study evaluating the 
incidence . of strabismus in ptosis 
eases.’ In that study, which was lim- 
ited to a-classification of congenital 
‘ptosis, Burke reported a retrospective 
_ review of the hospital records of 200 
 eonsecutive congenital ptosis cases 

seen over a 15-year period by various 
‘staff members at the Institute of 
Cphthalmology, Presbyterian Hospi- 
tal of New York. In the report, he 
noted a 26.8% incidence of “imbal- 
ances of the vertically or horizontally 
sasting extraocular muscles.” Our 
_ sightly higher findings of a 32% inci- 
_ dence ef*strabismus in congenital pto- 
¿gs patients may reflect the impor- 


tance of careful orthoptic evaluation 


in these cases. Certainly, both our 


 soudy and that of Burke suggest the 





necessity. of careful strabismus evalu- 
_ akion in congenital ptosis, 

* The incidence of strabismus in the 

“general population has been reported 
to be between 1% and 5%. Overall, 


L Beard E Plonis, ed 2. St Louis, CV Mosby 
Co, 1976 p 
B,- Seot WE, Jarkson OB: Double elevator pal- 
sv; The. significance of Inferior rectus restriction. 
Am Ortkoptd 206, 1977. 
, 3. Mpi RE: Binocular fixation pattern. Arch 
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Table 8.—Type and Laterality of Ptosis 


Type or Origin of Ptosis 
Congenital ptosis 


— 


No. of Patients 


preen Total om) 


“493 (58) 


Acquired ptosis 7 59 (30) 


Neuromyopathic ptosis 


Superior rectus suspension 
procedure 


Total 





the incidence of strabismus in our 
patients with ptosis was found to be 
36%. 

The patient group with the highest 
incidence of ptosis combined with 
squint was that group of patients who 
had undergone previous superior rec- 
tus muscle suspension procedures 
(100%). The next highest incidence of 
this combination was found in pa- 
tients with a neuromyopathie ptosis 
(76%). Thirty-two percent of patients 
with congenital ptosis were found to 
have a squint. The incidence of stra- 
bismus in acquired ptosis was 25%. 

One hundred thirty-three patients 
(68%) had unilateral ptosis, and 63 
patients (32%) had bilateral- ptosis 
(Table 8). 

Most remarkable were the findings 
in patients with congenital ptosis. 
Thirty-two percent of these patients 
had strabismus. Surprisingly, only 
44% of these patients had entities 
known to associate strabismus with 
ptosis. The remaining 56% had enti- 
ties usually not considered to associate 
ptosis and strabismus, ie, bilateral 
Duane syndrome, congenital esotro- 
pia, inferior oblique muscle palsy, and 
Brown syndrome. It is postulated that 
in patients 11, 18, 15, and 19 (8.5% of 
the congenital ptosis cases), squint 
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14 17 (9) 


7) 
196 (100) 


developed as a result of tae ptotic lid. 
We offer case 15 as evidence that this 
may occur. 

Thirty-four (48%) of the 71 patients 
with ptosis and strabismus had-a ver- 
tical strabismus. This increases to 37 
of 58 if the neuromyopathic group is 
excluded. Fifteen of these 37 patients 
with vertical strabismus ^ad a double 
elevator palsy or a third nerve palsy. 
Of the remaining 22 cases there were, 
for example, restrictive problems. af- 
ter trauma, Brown syndreme, superior 
oblique palsies, and inferior oblique 
palsy (Tables 1 to 7). 

Only one patient wita uncompli- 
cated ptosis had what was felt: to be 
associated ipsilateral superior rectus 
weakness that could not. be diagnosed 
as double elevator palsy or third’nerve 
palsy. 

This study demonstrates the need 
for careful ocular motility evaluation 
in all patients with ptosis. Ocular 
motility evaluation and follow-up is 
especially important in congenital 
ptosis, where the ptotic lic may in fact 
precipitate strabismus end amiblyo- 
pia. 


William E. Scott, MD, assisted in the prepara- 
tion of the article, and Jane Buwa typed the 
manuscript. 


Vision and Its Disorders, publication 1688. 
Washington, DC, National Institate of Neurolog- 
ical Diseases and Blindness, Punlic Health Ser- 
vice, 1967. 
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Amblyopia in Ptosis 


Richard L. Anderson, MD, Sally A. Baumgartner, CO, COT 


è Amblyopia can result from strabis- 
mus, anisometropia, media opacities, and 
congenital disorders such as nystagmus. 
Complicated forms of ptosis (ie, asso- 
ciated with neurofibroma or hemangioma) 
are also known to cause amblyopia. A 
previously unconfirmed cause of amblyo- 
pia is uncomplicated ptosis. We carefully 
examined 123 consecutive surgical ptosis 
patients with uncomplicated congenital or 
early acquired ptosis. Twenty-five cases 
of amblyopia (20%) were seen. Four cases 
(3.2%). were thought to be caused by the 
= ptosis. In two of these cases (1.6%), the 

amblyopia was directly attributed to the 
` ptosis. In one of the remaining two cases, 
exotropia and amblyopia developed on 
. the ptotic side while the patient was being 
`: observed for the ptosis. In another patient, 
a progressively increasing cylindrical 
refractive error and amblyopia developed, 
which were attributed to the ptosis. We 
recommend careful evaluation of cases of 
congenital ptosis for the detection and 
treatment of amblyopia. 
(Arch Ophthalmol 98:1068-1069, 1980) 


A important controversy regarding 

congenital ptosis is the age at 
which the ptosis should be corrected. 
Some surgeons advocate early correc- 
tion to prevent amblyopia, while oth- 
ers feel that amblyopia virtually never 
occurs from ptosis. Beard states, “Se- 
vere ptosis probably does not inter- 
fere with the development of visual 
function. I have never seen a case of 
amblyopia that could be attributed 
solely to ptosis. When amblyopia has 
existed, there has always been a coex- 
isting strabismus, high astigmatism, 
or anisometropia which would have 
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caused the amblyopia, regardless of 
the drooping eyelid.” 

Callahan and Callahan state, “Be- 
cause we have never seen an ade- 
quately documented case of occlusion 
amblyopia by a ptotic lid, or perma- 
nent torticollis, we do not feel that 


these conditions justify early surgery. 


When vision is defective, other factors 
are usually to blame, such as ipsilater- 
al strabismus, anisometropia and the 
like.”* In Burian and Von Noorden’s 
book, a case of amblyopia thought to 
be secondary to simple unilateral con- 
genital ptosis is mentioned, but no 
details are given.* We examined 153 


. consecutive patients with congenital 


and early acquired ptosis, who under- 
went surgery during a three-year 
period, to establish the incidence of 
strabismus and amblyopia in this 


. group. Thirty patients were excluded 


because they had only one seeing eye 
or a ptosis complicated by hemangio- 
ma, neurofibroma, or other occlusive 
eyelid lesions known to cause amblyo- 
pia. All patients underwent complete 
ophthalmic examination and orthoptic 
evaluation. Standard measurements 
of palpebral fissures and function 
were made by the excursion method. 
Of the 123 patients with uncompli- 
cated congenital or early acquired pto- 
sis, 25 (20%) had amblyopia with a best 
refracted visual acuity of 6/9 or less in 
the affected eye and two lines of 
difference in visual acuity. In patients 
too young for subjective testing, 
observation of the binocular fixation 
pattern as described by Zipf was 
employed.’ Briefly, this test operates 
on the premise that the patient will 
not use the eye with decreased vision. 
Usually, tropic patients with equal 
vision will be observed to alternate 
fixation freely. If the tropic patient is 
observed to fix continuously with the 
same eye, decreased vision of the non- 
fixing eye may be assumed. To ascer- 
tain this, the patient may be forced to 
fix with the tropic eye by covering the 
fixing eye. The cover is then removed. 
If the patient is then observed to 


maintain fixation through a blink 
with this eye, the fixation is termed 
central, steady, and maintained 
(CSM). If he does not maintain fixa- 
tion with the eye, the fixation of this 
eye is designated central, steady, and 
unmaintained (CSUM). . 

This same principle may be. em- 
ployed in the young orthophoric 
patient by inducing tropia with prism 
(144 base-in is usually employed; as 
most patients. cannot diverge this 
amount, the prism blur induced is 
essentially nil)’ The result is “artifi- 
cial exotropia.” The fixation pattern is 
then observed as with the tropie 
patient. Occasionally, the patient will 
be noted-to prefer the eye not covered 
by the prism, regardless of which eye 
is covered by the prism. This should 
also be interpreted as equal vision. 


FINDINGS 


In all 25 patients with amblyopia, 
the amblyopia was present onthe 
ptotic side. In two of these patients, 
the amblyopia could be aftributed to 
anisometropia. In 19 patients, the 
amblyopia was related to strabismus. 
Ten of these strabismic patients had 
double elevator palsies or third nerve 
palsies. Two had Marcus Gunn jaw- 
wink ptosis with marked ipsilateral 
superior rectus weakness. Of the 
remaining seven patients, two had 
esotropia (one congenital and one par- 
tially accommodative). Two patients 
had vertical deviations, one of un- 
known cause and one secondary to 
ptosis correction by a superior rectus 
suspension procedure, which resulted 
in hypotropia. The remaining three 
patients had early acquired traumatic 
ptosis; one also had a superior oblique 
palsy, Two patients had exotropia of 
the involved eye. The first patient also 
had a spherical anisometropia, and the 
second had mechanical motility de® 
fects. oF 

Due to the nature of the strabismus 
in these patients, we concluded that 
the amblyopia was a result rather 
than a cause of the strabismus. and 


Amblyopia in Ptosis—Anderson & Baumgartner 





“Fig 1.—Patient 1, with 4 mm of congenital 


“ptosis OS. 





Fig 2.-Patient 2, with 4.5 mm of congen- 
ital ptosis OS. 


therefore, the ptosis was not incrimi- 
nated as causing the amblyopia in 
these patients, 

We wish ta present four cases in 
which, we fee: that the ptosis caused 
amblyopia. In the first two cases, the 
only demonstrable cause of amblyopia 
was simple, uacomplicated, congenital 
ptosis. 


REPORT OF CASES 


Case: L.~A.35-year-old man had 4 mm of 
left eongenital ptosis (Fig 1) with good 
levater’ unction, as confirmed by history 
and childheod sictures. Visual acuity was 
6/4.5 ia the right eye and 6/9 in the left 
eye. Retineseopy showed plano 
+0.22 x 125 in the right eye and —0.25 
sph in. the lef eye. No strabismus was 
noted and ters were no media opacities. 
Findings on the remainder of his ocular 
examination were normal. 

Case: 2.4 2'o-year-old boy had 4.5 mm 
s with poor levator function in the 
we (Fig 3). Tropia was induced as 
ready described and visual acuity tested 
hy the pi ar fixation pattern. Fixation 
was demor ed to be CSM in the right 
eye amid C in the left eye. (Patients 
with evual visien should alternate fixation 
free] Refraction was +0.50 +0.25 
J. There were no fundus abnor- 
malities and ne media opacities. No stra- 
bismus was present. Equal vision (CSM in 
both eyes} attained with full-time 
occlusion of the right eye. 























Al) facters previously known to 
cause amblyepia were ruled out in 
these two patents, and thus they had 
no degrivaticn other than the occlu- 
sion fronrtheptotic lid. Therefore, we 


attribute tbeir amblyopia solely to the 


2 A Beard ©: Peis. St Louis, CV Mosby Co, 
1989, o 264, 
2. Callahan Ma, Callahan A (eds): Ophthalmic 


Plastic and Orbwal Surgery. Birmingham, Ala, 


Avsculepius Publishing Co, 1979, p 58. 
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Fig 3.—Patient 3, with 4.0 mm of congen- 
ital ptosis OD. 


ptosis. As far as we are aware, this is 
the first evidence of this condition. 

We now wish to present. twe more 
cases in which we feel that the ptosis 
was indirectly responsible fer the 
amblyopia. 

Case 3.—A 19-month-old boy was found 
to have 4 mm of right congenital ptosis 
with poor levator function (Fig 3). No 
strabismus or amblyopia were present. The 
refractive error was +1.00 sph CU. The 
fundus examination results were normal. 

On the next examination, at age 3 years, 
the patient was found to have 12A exotro- 
pia at distance and 10A exophoria at near. 
The binocular fixation pattern showed the 
patient to be amblyopic OD (CSUM in the 
right eye). 


We postulate that the ptosis in this 
case caused disruption of binocularity, 
resulting in exotropia, which then 
caused the amblyopia. We cannot 
deny the possibility that the ptosis 
may have first caused amblyopia, 
resulting in exotropia. 


Case 4.—A 7-year-old boy was observed 
by his local ophthalmologist for 2% years 
because of rapidly increasing astigmatism 
OD, as noted by both refraction arid kera- 
tometry. No strabismus was present, and 
his fundus examination results were 
normal. He had a 2-mm ptosis OD, with 
good levator function. At the time cf refer- 
ral to the Cornea Service at the University 
of Iowa Department of Ophthalmology 
(Iowa City), his visual acuity was 26/70 OD 
and 20/20 OS; this was correctable to 20/ 
30 — OD with a —3.00 +4.00 x 87 refrac- 
tion and to 20/20 OS with æ —0.25 
+0.50 x 90 refraction. His keratometry 
readings were 42.25 x 174°, 47.00 x 87° 
OD and 44.25 x 0°, 45.00 x 90° GS. The 
Cornea Service was unable to find any 
cause for the astigmatic error other than 
the ptosis and recommended that ptosis 
surgery be performed in an attempt to 
decrease or halt the rapidly inereasing 
astigmatism. The axis of the astigmatism 
was apprepriate for induction by a ptotic 
eyelid. We feel that the weight of the 
ptotic lid in this case led to the large 
cylindrical refractive error. Therefore, the 
ptosis in this case indirectly resulted in the 
patient’s amblyopia. He underwent ptosis 
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surgery on July 16, 1979, and on Oct 30, 
1979, his keratometry readings were 
42.00 x 180°, 45.50 x 85° OD, indicating a 
decrease of 1.254 in his astigmatism. 


COMMENT 


The overall incidence of amblyopia 
in our patients with congenital ptosis 
was 20%. The incidence of amblyopia 
in the general population has been 
reported to be 3.2%.° Although the 
incidence of amblyopia as a direct 
result of simple ptosis was only two 
cases (1.6%), we feel that the actual 
incidence of amblyopia caused by pto- 
sis was four cases (3.2%). 

In another article in this issue (see p 
1062), we tabulated the incidence of 
strabismus in ptosis patients. In a 
congenital ptosis group of 113 pa- 
tients, we found 36 (or 32%) to have 
strabismus. In four of these patients 
(3.5%), we felt that the ptosis may 
have caused the strabismus by dis- 
rupting binocular function. These pa- 
tients had small-angle exotropias and 
esotropias. However, equal vision was 
maintained in three of the patients. In 
the fourth patient, amblyopia devel- 
oped. 

We recommend early examination 
and follow-up of all patients with con- 
genital ptosis to diagnose and treat 
the presence or development of am- 
blyopia at an early age. These patients 
should be observed until such time as 
the ptosis is corrected or they are 
visually mature. We believe that pto- 
sis surgery can be performed at any 
age at which the child is cooperative 
enough for the examiner to obtain 
reproducible measurements of the 
amount of ptosis and levator function. 
This is usually sometime between 
ages 3 and 5 years. It is advantageous 
to wait until this time to allow for 
further development of orbital struc- 
tures, patient cooperation, and de- 
creased anesthetic risk. The ptosis 
should be corrected prior to school age 
to rectify any functional, psychologic, 
or cosmetic disability that it may pro- 
duce. If amblyopia results from the 
ptosis, the eye should be patched to 
produce equal vision; ptosis surgery 
may then be indicated earlier than 
usual. It seems unwarranted to recom- 
mend ptosis surgery at an early age to 
prevent amblyopia, but early exami- 
nation and follow-up is prudent. 


Frank Judisch, MD, provided a patient for our 
study. Jane Duwa typed the manuscript. 
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Orbicularis Oculi Muscle in Chronic 


Progressive External Ophthalmoplegia 


Joseph Eshaghian, MD; Richard L. Anderson, MD; Thomas A. Weingeist, MD, PhD; 
Michael N. Hart, MD: Pasouale A. Cancilla, MD 


è Orbicularis oculi muscle biopsies 
were performed in 38 patients (ten with 
chronic progressive external ophthalmo- 


plegia and 28 controls) to determine — 


whether ragged red fibers were present 
and, if so, whether they were specific to 
progressive external ophthalmoplegia. To 
our knowledge, the orbicularis muscle 
has not been previously studied in this 
regard. Ragged red fibers were seen in the 
orbicularis ocull in patients with and with- 
out ophthalmoplegia, although they were 
more abundant in patients with ophthal- 
moplegia. The limb muscles of patients 


Chronic progressive external oph- 

thalmoplegia denotes a group of 
diseases (such as myotonic dystrophy 
and myasthenia gravis)' generally 
characterized by impaired extraocular 
motility and lid dysfunction2* An 
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with ophthalmoplegia showed ragged red 
fibers. Electron microscopy demonstrated 
that these fibers contain either abnormal 
or increased numbers of normal mito- 
chondria. Thus, the presence of ragged 
red fibers in the orbicularis oculi muscle 
is not limited to patients with chronic 
progressive external ophthalmoplegia, 
and the diagnosis of this disorder with 
tagged red fibers should be based on a 
combination of clinical and laboratory 
findings, including those from a limb mus- 
cle biopsy. 

(Arch Ophthalmol 98:1070-1073, 1980) 


idiopathic form of progressive exter- 
nal ophthalmoplegia is characterized 
by ragged red fibers in limb muscle 
biopsy specimens.** Ragged red fibers 
stain intensely with modified tri- 
chrome stain and are considered to 
represent abnormal mitochondria.’ Ol- 
son et alè thought that chronic pro- 
gressive external ophthalmoplegia 
with ragged red fibers was a distinct 
clinicopathologic entity. 

Ptosis and poor lid closure second- 
ary to orbicularis oculi weakness are 
major components of progressive ex- 
ternal ophthalmoplegia.° In spite of 
the striking clinical involvement of 
the orbicularis oculi muscle, no histo- 
chemical or ultrastructural study of 
human orbicularis oculi muscle has 
been reported, to our knowledge, in 


Relative Abundance of Ragged Red Fibers in Orbicularis Oculi Muscles 








Ragged Red Fibers* Age, yr 
No. of 
Disorder Patients Relative Abundance} Median Each Patient Average 
Chronic progressive external 0,4, 4+,4+,24+,2+, 62, 6, 25, 37, 26, 52, 
ophthalmoplegia 2+,2+,3+,3+ 54, 75, 32, 56 





O.+,4,4,2,4,4+,4, 4, 2, 
t+.4,¢,4,4+ 








patients with chronic progressive ex- 
ternal ophthalmoplegia. The objective 
of this study was to identify and 
evaluate morphologic changes in the 
orbicularis muscle and to ascertain 
whether ragged red fibers (if present) 


were a specific finding in progressive «¢ 


external ophthalmoplegia. 


MATERIALS AND METHODS 


Forty-one patients were examined by 
clinical and laboratory methods. Muscle 
biopsies were performed in all 41 patients, 
using an isometric muscle clamp. Thirty- 
eight of the 41 patients underwent orbicu- 
laris oculi muscle biopsy at the time of lid 
surgery. Ten of the 41 patients had chronic 
progressive external ophthalmoplegia, 
based on clinical and laboratory findings. 
Myasthenia gravis, myotonic dystrophy, 
and thyroid eye disease were ruled out 
among this group of ten patients. Progres- 
sion of the chronic external ophthalmople- 
gia was proven by either history, medical 
records, or serial photographs. The find- 
ings in these ten patients were compared 
with those in biopsy specimens from 31 
patients with a variety of disorders (Ta- 
ble). Limb muscle biopsies were performed 
in nine patients. Five of these nine 
patients had chronic progressive external 
ophthalmoplegia; the other four had con- 
genital ptosis. One of the latter four 
patients had an orbicularis oculi muscle 
biopsy performed. The composition of the 
groups of patients is shown in Fig 1. Fresh 
frozen muscle was stained with hematoxy- 
lin-eosin, modified trichrome, myofibrillar 
adenosine triphosphatase, reduceg diphos- 
phopyridine nucleotide (DPNH) diapho- 
rase, succinic dehydrogenase, and oil-red-O 
stains.” The number of ragged red fibers in 
each specimen was semiquantitated by 
scoring from 0 to 3+, which was done by 
two neuropathologists (M.N.H® and P.A.C.) 
before they were informed of the patient’s 
diagnosis. Representative muscle speci- 
mens were fixed in glutaraldehyde, post- 
fixed in osmium tetroxide, and prepared 
for transmission electron microscopy. 





















4,11, 11, 26, 35, 38, 
66, 69, 70, 74, 5,7, 
11, 15, 67, 









*Grading system is as follows: 0 indicates no fibers; +, very few or increased numbers of mitochondria without ragged red fibers; +, few fibers; 2+,. 


moderate fibers; 3+, very abundant fibers. 


{These values correspond, in order, with the patient ages given. 
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RESULTS 
Patients With Chronic Progressive 
External Ophthalmoplegia 
Clinically there was considerable 
variation in the degree of extraocular 
and limb muscle involvement in 
patients with chronic progressive ex- 
ternal ophthalmoplegia. In some pa- 
tients: with this disorder, there was 
severe involvement of one group of 
muselés, with little or no involvement 


in other muscles; ie, weakness might 
exist in the quadriceps but be totally 
absent in the deltoids. Histologically, 
ragged red fibers and mitochondrial 
alterations were present, but not uni- 
formly distributed in the orbicularis. 
Nine of ten patients with chrenic pro- 
gressive external ophthalmoplegia 
had similar changes in limb and orbic- 
ularis muscles by light (Table) and 
electron microscopy. Affected muscle 


10 Patients 


Chronic 
Progressive 
External 
Ophthalmoplegia 


9 
Patients 


Patients 


Ophthalmoplegia 


31 Patients 





e 
Fig 1.—Breakdown of 41 patients with regard to biopsies performed and diagnosis. 
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Fig 2.—Light microscopy of ragged red 
fibers. Top left, With modified trichrome 
stain, normal muscle fibers stain greenish- 
blue and abnormal fibers have ragged red 
appearance (arrow) ( x 300). Top right, In 
hematoxyiin-eosin sections, ragged red 
fibers (arrow) are more basophilic than 
normal muscle fibers ( x 250). Bcttom left, 
Ragged red fibers (arrow) stain intensely 
for mitochondrial enzymes with succinic 
dehydrogenase stain ( x 100). Boitom cen- 
ter, Muscle with numerous ragged red 
fibers (arrows) (reduced diphosphopyri- 
dine nucieotide stain, x 200). Bottom 
right, Oil-red-O stain demonstrates in- 
creased lipid deposition, probably repre- 
senting lipoprotein coat of mitochondria 
(x 400). 
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fibers were characterized by the pres- 
ence of ragged red fibers (as demon- 
strated by modified trichrome stain, 
Fig 2, top left), and speradic muscle 
fiber degeneration. In hematoxylin- 
eosin sections, ragged red fibers (Fig 
2, top right) were more basophilie than 
normal muscle fibers (Fog 3). Ragged 
red fibers stained intensely for mito- 
chondrial enzymes with succinic dehy- 
drogenase (Fig 2, bottom left) and 
DPNH diaphorase stains (Fig 2, bot- 
tom center), and contained increased 
neutral lipid deposition with the oil- 
red-O stain (Fig 2, bettom right). 
These histochemical stains confirm 
that ragged red fibers contain groups 
of mitochondria that may or may not 
be functionally or merphologically 
abnormal. 

In two cases of opkthalmoplegia 
examined in more detal by electron 
microscopy, the mitochendria varied 
in their distribution, with a tendency 
for mitochondria to aggregate be- 
neath the sarcolemma. membrane. 
Many mitochondria were normal in 
appearance; others contzined tubular, 
granular, and paracryszalline struc- 
tures, myelin-like inclus.ons, and few 
residual cristae (Fig 4. The sarco- 
plasm contained lamellated bodies and 
pale lipid droplets. No specific correla- 
tion could be made between these 
cytologic changes and the clinical 
appearance of patients with chronic 
progressive external cphthalmople- 


gia. 
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Controls 


Controls consisted of 28 orbicularis 
oculi biopsy specimens from patients 
who did not have ophthalmoplegia. 
Ragged red fibers and structural 
changes similar to those in museles 
from patients with chronic progres- 
sive external ophthalmoplegia were 
present, to varying degrees, in all but 
three orbicularis oculi muscles from 
controls. Only two of the control 
patients had abundant (2+ or 3+) 
ragged red fibers in their orbicularis 
oculi. Electron microscopy in three 
cases disclosed increased numbers of 
normal-appearing mitochondria in 
some orbicularis oculi muscles (Fig 5). 
The Table summarizes the relative 
abundance of ragged red fibers 
among the patients in whom orbicu- 
~ Jaris oculi muscle biopsies were per- 
formed. 


Limb Muscle Biopsies 
Limb musele biopsies were per- 
formed in nine patients; five patients 
had chronic progressive external oph- 
thalmoplegia and four had congenital 
ptosis. The five patients with progres- 





‘ah w 
Fig 3.—One of most normal-appearing 
orbicularis muscles shows marked varia- 
tion in fiber size (hematoxylin-eosin, 
x 300). 


sive external ophthalmoplegia had 
ragged red fibers in their deltoids 
and/or quadriceps muscles. Two of 
these five patients (ages 25 and 54 
years) had Kearns-Sayre-Daroff syn- 
drome,*” with atypical pigmentary 
retinopathy and elevated CSF protein 
levels. Among the five patients with 
progressive external ophthalmoplegia, 
there was no histologic difference in 
the peripheral muscles of patients 
with and without Kearns-Sayre- 
Daroff syndrome. No ragged red 
fibers were present in limb muscle 
biopsies of four patients with congen- 
ital ptosis without ophthalmoplegia. 


COMMENT 


A long-standing controversy per- 
sists regarding whether chronic pro- 
gressive external ophthalmoplegia is a 
myopathy or a neuropathy.'*>" 
Drachman et a" reported that 
experimental denervation of the ex- 
traocular muscles caused changes that 
had classically been considered myo- 
pathic." Alvarado et al described 
ragged red fibers in denervated cat 
extraocular muscles. We also found a 
few ragged red fibers in orbicularis 
oculi muscle following selective facial 
neurectomy for the treatment of ble- 
pharospasm; however, most patients 
without surgical denervation had rag- 
ged red fibers. In our study, the orbic- 
ular nerves appeared normal. Some 
reports have raised the question that 
progressive external ophthalmoplegia 
may be an infectious (viral'?**), 
mitochondrial,’® metabolic, ®! genet- 
ic, +? or autoimmune” disorder. 
Thus, the pathogenesis of chronic pro- 
gressive external ophthalmoplegia re- 
mains obscure. 

Ragged red fibers are known to be 





present in the limb muscles in diseases 
other than chronic progressive exter- 
nal ophthalmoplegia,**** such as peri- 
odic paralysis,” familial cerebral polio- 
dystrophy,’ and familial progressive 
bulbar and spinal muscular atrophy." 
Radnot and Follmann® found abnor- 
mal mitochondria in senile ectropion 
and entropion, although no histochem- 
ical study was reported. 

Initially in this study we examined 
the orbicularis oculi muscles o? pa- 


: tients with ptosis. Because we found a 


few ragged red fibers in the orbicular- 
is oculi of these patients, we per- 
formed limb muscle biopsies on four 
patients with congenital ptosis to 
ascertain whether there was evidence 
of systemic involvement. While the 
peripheral muscles of the four pa- 
tients with ptosis did not demonstrate 
ragged red fibers, a 2-year-old boy 
with hypotonia had type 1 fiber pre- 
dominance. This was regarded as a 
coincidental, nonspecific finding. We 
then examined the orbicularis of 
patients with a number of eyelid dis- 
orders and found ragged red fibers to 
be present in all categories (Table). 
Although ragged red fibers were more 
abundant in patients with progressive 
external ophthalmoplegia, these fi- 
bers were found in a variety of disor- 
ders and appear to be £ nonspecific 
finding in orbicularis oculi muscle. 
Nevertheless, they seem to provide a 
degree of specificity in the ligb mus- 
cle of patients with chronic extarnal 
ophthalmoplegia.*® There was no corre- 
lation between age and the number of 
ragged red fibers. 

In the two cases of chrogic progres- 
sive external ophthalmoplegia exam- 
ined by electron microscopy, the mito- 
chondria were not only increased in 





Fig 4.—Electron micrographs from patients with chronic progressive external ophthalmoplegia. Left, Mitochondria 
containing tubular (T) and granular (G) structures and few residual cristae (C) ( x 10,000). Right, Degenerate mitochondria 


(x 18,000). 


1072 


Arch Ophthaimol—Vol 98, June 1980 


Chronic Ophthaimoplegia—Eshaghian et al 








Fig & Electron micrograph from orbicularis oculi muscle of patient with ptosis but 
without ophthalmoplegia. There were increased numbers of normal mitochondria 


~ €% 5,500). 


number, but were also abnormal in 
appearance. Thus, it is tempting to 
suggest that electron microscopy 
might. be used to distinguish chronic 
progressive external ophthalmoplegia 
from nonopitthalmoplegia cases when- 
ever each has an increase in the num- 
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ber of mitochondria by light micros- 
copy. Hewever, it has been well 
proven that the type of qualitative 
mitochondrial changes seen in our 
cases of ephthalmoplegia are nonspe- 
cific and may even appear acutely 
following ischemic injury.” 
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CONCLUSIONS 


The presence of raggec red fibers in 
orbicularis oculi muscle is not limited 
to patients with chronic progressive 
external ophthalmoplegic. Histochem- 
ical and electron microscopic studies 
of the orbicularis cannot differentiate 
between the muscle of patients: with 
progressive external ophzhalmoplegia 
and those of other diseases. Limb 
muscle biopsy is more. helpful. than 
orbicularis oculi muscle b:opsy in eate- 
gorizing the type of ophthalmoplegia 
in a given patient. The diagnosis of 
chronic progressive external ophthal- 
moplegia with ragged red fibers 
should be based on a combination of 
clinical and laboratory findings, in- 
cluding those from a limk muscle bop 


sy. 


This study was supported by a grant from the 
Muscular Dystrophy Association of America. 

Vergene Gregory and Emanuel Kaufman pro- 
vided technical assistance wih the electron 
microscopy; Charlene Burgin and Jane Duwa 
provided secretarial assistance. 


Key Words.—Ophthalmoplegia; orbicular- 
is muscle; histochemistry; electron micros- 
copy; ultrastructure; ragged red fibers; 
muscle pathology; Kearns-Sayre-Daroff 
syndrome; ptosis; ocular myopathy; ocular 
neuropathy; ocular neuromyopathy; oculo- 
craniosomatic neuromusculsr disease; mi- 
tochondrial myopathy. 


gressive external ophthalmoplesia, evidence for 
a generalized mitochondrial disease witha defect 
in pyruvate metabolism. Acta Ophthalmol 54:553- 
573, 1976. 

21. Lou HC, Reske-Neilson E: Progressive 
external ophthalmoplegia: Evidence for a disor- 


‘der in pyruvate-lactate metabolism. Arch Neurol 


33:455-456, 1976. 

22. Schitzler ER, Robertson WC Jr: Familial 
Kearns-Sayre syndrome. New roigy 29:1172-1174, 
1979. 

23. Pellock JM, Behrens M, Lewis L, et al: 
Kearns-Sayre syndrome and Eypoparathyroid- 
ism. Ann Neurol 3:455-458, 197. 

24. Engle WK: “Ragged-red fibers” in oph- 
thalmoplegia syndromes and their differential 
diagnosis, in Abstracts of the Second Internation- 
al Congress of Muscle Diseases, Perth, Australia, 
Nov 22-26, 1971. Amsterdam, Excerpta Medica, 
1971, p 28. 

25. Schuna HS, Armilage JL: “hyrotoxie hypo- 
kalemic periodie paralysis. J Me uropathol Exp 
Neurol 28:321-336, 1969. 

26. Shapira Y, Cederbaum SE, Cancilla PA, et 
al: Familial poliodystrophy, mitechondrial myop- 
athy, and lactate acidemia. New sologi 25:614-621, 
1975. 

27. Dobkin BJ, Verity MA: Eamilial progres- 
sive bulbar and spinal museular atrophy, juvenile 
onset and late morbidity with regged red fibers. 
Neurology 26:754-763, 1976. 

28. Radnot M, Follmann P: Ultrastructural 
changes in senile atrophy of the orbicularis oculi 
muscle. Am J Ophthal mol 78:68%-699, 1974. 

29. Heffner RR, Barron SA: Sffects of ische- 
mia on voluntary muscle, abstracted. J Neuropa- 
thol Exp Neurol 37:626, 1978. 





1073 


























Congenital Horner’s Syndrome 


Joel M. Weinstein, MD; Thomas J. Zweifel, DO; H. Stanley Thompson, MD 


® Patients with congenital Horner's 
syndrome (who seemed, on the basis of 
their clinical history and the distribution of 
anhidrosis, to have a preganglionic 
lesion) had partial mydriatic failure with 
hydroxyamphetamine hydrobromide and 
a supersensitivity to phenylephrine hy- 
drochioride. This apparent paradox can 
be readily explained by postulating an 
orthograde transsynaptic dysgenesis of 
the postganglionic neuron, such as has 
been. demonstrated in the sympathetic 
nervous system of newborn animals. The 
failure of hydroxyamphetamine to cause 
mydriasis indicates damage to the post- 
ganglionic sympathetic neuron, but in the 
neonate this damage may be secondary to 
a preganglionic lesion. 

(Arch Ophthalmol 98-1074-1078, 1980) 


Congenital Horner’s syndrome is æ 
relatively uncommon disorder. 
Based on the cases we have seen, we 
have estimated that no more than 5% 
of cases of Horner’s syndrome can be 
called “congenital.” In its fully devel- 
oped form, the syndrome consists of 
ptosis, miosis, facial anhidrosis, and 
hypochromia of the affected iris. An 
association with congenital brachial 
plexus injury (Klumpke’s palsy). has 
been extensively documented,” but 
this cause by no méans accounts for all 
cases. 
This report describes 11 patients 
with unilateral Horner’s syndrome 
that began in the first year of life. In 
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order to clarify the pathogenesis of 
this disorder, an effort was made to 
localize the lesion within the oculo- 
sympathetic pathway in each case. 
Certain aspects of our results are best 
explained by postulating transsynap- 
tic changes in the postganglionic neu- 
ron following neonatal preganglionic 
injury. Observations on heterochro- 
mia and facial flushing in congenital 
Horner’s syndrome are also dis- 
cussed. 


METHODS 


Obstetric and neonatal history were 
obtained for all patients. Each patient had 
an ophthalmologic examination as well as a 
neurologic examination. Roentgenographie 
studies were obtained where indicated. 
Diagnosis of Horner’s syndrome was con- 
firmed by 5% to 10% cocaine hydrochloride 
test" or by pupillography. Iris color was 
recorded photographically. 

Pharmacologie localization of Horner’s 
syndrome with 1% hydroxyamphetamine 
hydrobromide (Paredrine) was performed 
as previously described.’ Drops were placed 
twice in each eye at one-minute intervals. 
Pupil size was recorded photographically in 
room light with the patient fixating at 
distance before and 40 minutes after drops 
were given. Patients were classified as 
having a preganglionic lesion if the 
hydroxyamphetamine-induced dilation of 
the involved eye was equal to or greater 
than that of the normal eye, ie, if the 
anisocoria decreased. Patients were classi- 
fied as having a postganglionic lesion if the 
amount of dilation of the affected pupil 
was less than that of the normal eye, ie, if 
the anisocoria increased. In all cases clas- 
sified as postganglionic, there was a sub- 
stantial difference in dilation of the pupils. 
In each case, the dilation of the affected 
pupil was at least 0.7 mm less than that of 
the normal pupil. Postganglionic lesions 
were considered partial if the involved 
pupil dilated somewhat but dilated less 
than the normal eye (Fig 1). Most patients 
with partial postganglionic lesions also had 


slight improvement of ptesis with 1% 
hydroxyamphetamine, presumably due to 
stimulation of the remaining postgan- 
glionic fibers to Miiller’s muscle. Denerva- 
tion supersensitivity was tested in each 
patient with 1% phenylephrine hydrochlo- 
ride, except for patient 1 who was tested 
with 0.1% epinephrine hydrochloride.” 
One drop was placed:in each eye and this 
procedure was repeated one minute later. 
Pupil size was recorded before and 40 
minutes after instillation of drops. Dener- 
vation supersensitivity was judged to be 
present if the affected pupil Scrossed over” 
and became the larger of the two. All 
pupillary drug tests were recordec. with 
self-developing flash photos. The pupillary 
diameter was measured from the photos 
with x 10 magnification. 

Sweating was induced by exercise or 
heat lamps. When the sweating response 
was not clinically detectable, quinizarin or 
starch-iodide powder was applied for more 
careful testing. » 

Facial vasodilation was investigated. In 
older children, it was usualy possible to 
induce facial flushing with exercise. In 
infants, a physiologic facial vasodilation 
was observed during normal erying. In 
some infants, a transient. facial flush 
appeared following topical application of 
0.5% cyclopentolate hydrochioride (Cyclo- 
gyl) for dilated fundus examination. 
Impaired facial vasodilation was judged to 
be present if a flushing response was pro- 
duced and resulted in facial vasodilation on 
the normal side of the face without a flush 
on the affected side. 


RESULTS 


Results of the study are given in 
Table 1. Patients were categorized 
into one of three groups, based on 
their neonatal history, pupillary phar- 
macologic findings, and sweating pat- 
tern. Four patients ‘patients 1 
through 4) had evidence of aa M 
trauma to the internal carotid plexus 
and were found to have a postgan- 
glionic lesion distal to the superior 
cervical ganglion. Four patients (pa- 
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Preganglionic Lesion 
DONAA RETS 
Pupil and Palpebral 


Fissure Both Widened 


LD D> 


1% Hydroxyamphetamine Hydrobremide 


Partial Postganglionic Lesior 
incomplete Mydriasis i: 
(Less Than Normal Pupili: 

Some Lifting of Lid 










Postgangiionic Lesion 
mman: 
No Mydriasis; 

No Lid Retraction 







Fig 1.—Partial postganglionic lesion. In patients with unilateral Horner's syndrome, response to hydroxyamphetamine 
hydrobromide is usually clearly preganglionic or postganglionic. When lic elevation and mydriasis are incompleta, it can 
‘be assumed that there are either fewer postganglionic nerve endings and/or diminished stores of norepinephrine. 


\. tlents 5 through 8) had no birth trau- 
ma but had g lesion, which drug tests 
_ and sweating pattern placed at the 
_ Supervor vervical ganglion. Three pa- 
tients:(patients 9 through 11) had sur- 
gical er obstetric injury to the pregan- 
glioniz pathway (Fig 2). It is interest- 
ing te-note-that only one patient of 11 
had wongertital Horner’s syndrome 
associated with classic lower brachial 
plexus injury. 
° COMMENT 
Localization 
In the first group of patients (pa- 
tients: 1 through 4), localization was 
quite straightforward. History, pupil- 
lary pharmacologie findings, and 











resultmg in injury to 
onic sympathetic path- 
way. Thie was not trivial head mold- 
ing, but included use of high forceps 
and retation for feta! malposition. In 
one patient, in whom a breech delivery 
was perfermed, there was difficulty 
ing the head and resuscitation 
was required. Pupillary testing, both 
with oydroxyamphetamine and with 
dilute direet-acting adrenergics, was 
indicative of a postganglionic lesion. 
g wes intact, except for a 
wuh on the forehead in 
; 8 and 4, which placed the 
istal to the superior cervical 
no Fig 2). This small patch of 
sis limited to the forehead has 
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been described previously in adults 
and is quite characteristic of pestgan- 
glionic oculosympathetic lesions distal 
to the superior cervical ganglion. It 
presumably represents a variant in 
which a few vasoconstrictor and sudo- 
motor fibers follow the interna! carot- 
id artery, ophthalmic artery, and 
supraorbital artery to the skin of the 
forehead." 

The history of head trauma, the 
postganglionic pharmacologie find- 
ings, and the pattern of sweating in 
patients 1 through 4 make it seem 
reasonable to assume that these 
patients suffered perinatal damage to 
the postganglionic sympathetie path- 
way distal to the superior cervical 
ganglion. This could be due to a basal 
skull fracture through the carotid 
canal, although we were unable to 
document this roentgenographically. 
Alternatively, this might represent 
traction on the carotid artery during a 
difficult forceps delivery, as sug- 
gested by Mayou in 1916.” We cannot 
exclude the possibility that the origi- 
nal injury in these patients was pre- 
ganglionic with subsequent ortho- 
grade transsynaptic changes in the 
postganglionic neuron. However, the 
normal brachial plexus examination 
and the normal sweating of the cheek 
and lower face speak against this. 

Patients 9 through 11 (“idiopathic” 
group) were entirely free of neonatal 
or obstetric complications. All had 
pharmacologic localization to the post- 
ganglionic oculosympathetic pathway, 
but had a typically preganglionic pat- 
tern of anhidrosis involving the entire 
half of the face and upper part of the 
neck. This combination of pestgan- 


Cengenital Horner's Syndrome—Weinsten et al 


glionic oculosympathetic paralysis 
and complete loss of fasial sweating 
exquisitely localizes the lesion to the 
superior cervical ganglion. This is the 
only site at which these two pathways 
are adjacent (Fig 2)..A variety of 
causes are possible. The defect may 
represent an embryopathy primarily 
involving the superior cervical gan- 
glion or a secondary transsynaptic 
dysgenesis of the superior cervical 
ganglion following a defect located 
more proximally in the oculosympa- 
thetic pathway. Finally, discrete dam- 
age to the vascular supply of the 
superior cervical ganglicn is possible, 
and has been produced experimentally 
(Table 2). 

Patients 9 through 11 suffered trau- 
ma to the preganglionic oculosympa- 
thetic pathway. Patient 10 had pre- 
ganglionic surgical traurna at the age 
of 12 months and his case is ineluded 
because of its similarity to the con- 
genital cases reported. Pharmacologi- 
cally, patient 11 was appropriately 
classified as preganglioric. However, 
patients 9 and 10 were, >y drug test- 
ing, classified as postganglionic and 
illustrate the. phenomenon of trans- 
synaptic changes occurring in the 
postganglionic neuron fellowing pre- 
ganglionic injury (Table 2). 

It is of interest to note that patients 
9 and 11 did not have complete facial 
anhidrosis as might have been ex- 
pected from the preganglionic site of 
their lesions. This may reflect a limi- 
tation in our testing procedure that 
depends on the total absence of sweat- 
ing on one side of the face for a 
positive result. We are unable to 
detect subtle differences in sweating 
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‘Table 1.—Clinical Data of 11 Patients With Horner's Syndrome 


ae i ae ne ‘Hydroxyam- - Phenylephrine 
Age at. o Results of Hypochromia ‘phetamine Hydrochloride 


Obstetric and = = : initial: Neurologic of Atlected = Hydrobromide Supersen- 
Neonatal History” ae -Examination Examinaton iis Test: sitivity 
Prolonged. ineffective labor; difficult : 46 yr Normal Yes. Postganglionic Yes 
forceps delivery ; ‘ i fo ee ate ; 
Rotation. performed for fetal mposi 22 mo Normal Yes. < Postganglionic Yes 
tion; difficult delivery; head trauma; : s ie 
opisthotonus ee Si : 
Difficult delivery; high ae 12 yr Normal 38 Yess. “Postganglionic*: Yes 
32 wk gestation; weight, 2,170 g; 4% 16 mo Normal ee Yes Postganglionic* Yes 
min to deliver head; resuscitation : 
required . 22 a 5 : 
Normal í 13 mo Normat 0 Yes < Postganglionic* Yes 
Normal (hyperbilirubinemia) 18.mo Normal soss Yeso- < Postganglionic* Yes 
Normal : i “OS yr Normal Yes $ Postganglionic.. Yes 
Normal 6 mo : Normal < Yes- -< Postganglionic Yes 
C-8-T-1 ventral root injury 3 yr Weakness of muscles “No Postganglionic* Yes 
(Klumpke's palsy) innervated, by C- 
; : 8-T-1 À 
Surgery at age 12 mo on thoracic 6 yr Normal Yes =: Postganglionic® _ Yes 
sympathetic chain for neuroblas- 
toma : i 
Repair of tracheoesophageal fistula 13 mo Normal No ; -Preganglionic* : No 


*Partial postganglionic lesion. 


Fig 2.—Oculosympathetic. pathway and. localization of lesion in 11 patients with congenital 
Horner's syndrome. A = preganglionic neuron; B, superior cervical. ganglion; C, postganglionic 
neuron; V, trigeminal ganglion. ° 
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as might be expected to occur in a 





partial lesion. 
Transsynaptic Changes 


Patients:9 through 11 illustrate the 
variable response to injury of the 
immature sympathetic nervous sys- 
tem. An isolated preganglionic defect 
may persist (as in patient 11) or trans- 
synaptigchanges may take place (as in 
patients 9 aad 10) that result in a 
postganglionie defect following neo- 
natal preganglionic injury. Although 
this phenomenon has not been noted 
elinically pefore, Beckerman and 
Seaver” have-reported a case of Horn- 
pers syndrome in a 2-month-old girl 
with a preganglionic lesion (neuro- 
 blastema eorfined to the mediasti- 
Bum). The response to hydroxyam- 
phetamine iw this infant was consis- 
ith a- partial postganglionic 
ie, “the miotic pupil dilated to 
Paredtine 19%- but not to the same 
degres as the normal pupil.” We feel 
that thesë pacients illustrate the phe- 
nomeron of transsynaptic impair- 
ment of the postganglionic neuron 
following neonatal preganglionic inju- 








The: preseace of intact pregan- 
glionie sympathetic fibers is neces- 
sary for the normal structural and 
biochemical maturation of postgan- 
glionie neurons in the superior cervi- 
yo ganglion end their axon terminals 

in the iris. This phenomenon of ortho- 
grade transeynaptic regulation of 
_ sympathetic nerve development has 





been extensively studied in an experi- 


: ‘menta! mode! by Black and his asso- 
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Table 2.—Possible Causes of Congenital Horner's Syndrome 





Location 
Postganglionic pathway 
distal to superior cervi- 

cal ganglion  —— 
Superr cervical ganglion 





Preganglionic pathway 


ciates'** and Hamill et al. Surgical 
transseciion of the preganglionic fi- 
bers in the neonatal rat or mouse 
result in the following: (1) impaired 
maturation of enzyme systems, eg, 
tyrosine hydroxylase, in postgan- 
glionie ‘superior cervical ganglion) 
cells, anc diminished supplies of cate- 
cholamines in their axon terminals in 
the iris'®***7'*3; (2) decreased density 
of innervation of the iris with 
decreased branching and ramification 
of surviving adrenergic neurons"; (8) 
a slightly decreased number of cells in 
the superior cervical ganglion, pri- 
marily due to failure of preexisting 
cells to raplicate.'® 

Some of our patients with eongen- 
ital Horner’s syndrome showed a 
“partial” response to hydroxyamphet- 
amine (Table 1). This partial response 
is not ordinarily seen in adults with 
postganglionic lesions," but is pre- 
dicted by the experimental model of 
transsynaptic dysgenesis. Even in a 
complete congenital preganglionic le- 
sion, some postganglionic axon termi- 
nals are present to respond to hy- 
droxyamphetamine. However, these 
decentralized postganglionic fibers 
are diminished in number and rela- 
tively depleted of catecholamines. 
This results in a characteristic partial 
postganglionic response (Fig 1). In 
addition, these patients showed a def- 
inite supersensitivity to direct-acting 
adrenergic substances. This may be 
attributed to defective postganglionic 
innervation, as well as to decentraliza- 
tion. 


‘Heterochromia iridis 


It is of interest to note the pattern 
of heterechromia in this series. Hy- 
pochromia of the affected iris devel- 
oped in all but two of our patients. 
Patient © had very light blue irides so 
that iris Aypochromia would not have 
been clinically evident. In patient 11, 
both irides were the same shade of 
green when the patient was first seen 









Cause 

Basal skuli fracture through carotid canal 

Traction on carotid plexus during difficult 
forceps delivery 

Congenital maidevelopment (diopathic) 

Transsynaptic dysgenesis due to primary 
lesion more proximal in the:oculosympa- 
thetic pathway 

Vascular occlusion 

Birth injury with avulsion of aaterior roots 
of C-8-T-1 

Surgery to chest or neck 

Tumor involving chest or necx (most often 
neuroblastoma) 

Cervical rib 

Pneumothorax 













at 13 months and when seen again at 5 
years. Hypochromia, hac it been pres- 
ent, would have been easily observed. 
Although we. can only ascribe limited 
importance to this observation in a 
single patient, it is interesting to 


speculate that the absence of 
hypochromia is in some way related to 
the preganglionic site of this patient’s 
lesion, as opposed to the postgan- 
glionic involvement in all the other 
patients. 

Since cells of the sympathetic gan- 
glia and iris melanocytes are both 
neural crest derivatives and share 
many biochemical similarities, it is 
appropriate to ask whether melano- 
cytes are innervated. in fact, both 
biochemical and electron microscopic 
studies support the concept of neural 
regulation of ocular melanocytes. La- 
ties and Lerner”-* have demonstrated 
a rapid decrease in enzymatic activity 
of ocular melanocytes in. adult rabbits 
following sympathectomy, suggesting 
a definite influence of the postgan- 
glionic sympathetic neuron on mela- 
nin synthesis. In addition, the electron 
microscopic studies of Mukuno. and 
Witmer” are highly suggestive of 
synaptic contact between human ocu- 
lar melanocytes and adrenergic (and 
possibly cholinergic) nerve terminals. 
Electron microscopic stadies of iris 
melanocytes in animals have yielded 
similar results.?*."* 

Given the biochemical and embryo- 
logie similarities between melano- 
cytes and ganglion cells, t is conceiva- 
ble that both are subject to transsyn- 
aptic influences during development. 
Failure of iris melanocyte develop- 
ment in congenital Horner’s syn- 
drome may be analogous to the trans- 
synaptic changes that take place in 
cells of the superior cervical ganglion 
following lesions of the preganglionic 
neuron. Lesions of the postganglionic 
pathway (either primary or secondary 
to transsynaptic changes) would lead 
to neurotropic dysgenesis of iris mela- 
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Fig 3.--Impaired facial vasodilation evident 
on right side of face after topical applica- 
tion of 0.5% cyclopentolate. 


nocytes. Lesions limited to the pre- 
ganglionic pathway, on the other 
hand, would spare the innervation of 
the melanocyte, leaving the melano- 
cyte-third neuron relationship intact. 
This would explain the normal iris 
pigmentation in patient 11 and the 
iris hypochromia in patients 1 through 
8 and 10. 


Impaired Facial Vasodilation 


In normal individuals, facial vasodi- 
lation may occur in response to atro- 
pine toxicity (atropine flush) and may 
be seen in infants who have systemic 
absorption of topical ophthalmic prep- 
arations. The mechanism of this 
response is not well understood.” In 
addition, physiologic vasodilation may 
occur with increased body tempera- 
ture and is presumably mediated 
through a central relaxation of periph- 
eral vasomotor tone.*! 

Patients 5 through 8 had impaired 
facial vasodilation over the affected 
half of the face (Table 1). This was 
seen with instillation of 0.5% cyclopen- 
tolate for dilated fundus examination 
and with crying in patients 5 and 6, 
who were infants (Fig 3). Impaired 
facial vasodilation was seen with exer- 
cise in patients 7 and 8 , who were 6 
and 10 years old, respectively, at the 
time of their most recent examina- 
tions. 

Patient 3, a 12-year-old boy, had a 
patch of impaired facial vasodilation 
limited to the forehead on the 
affected side. This was seen with 
exercise. The area of impaired vasodi- 
lation was identical to the area of 
anhidrosis. 
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The mechanism of impaired facial 
vasodilation in these patients is un- 
known, but has been noted in at least 
one other report.” In fact, the mecha- 
nism of vasodilation induced by atro- 
pine-like drugs is unclear.” The drug 
might be acting centrally,” or at the 
superior cervical ganglion,**** or at 
the blood vessels themselves.* The 
flush can also be produced by exercise 
or by crying. The failure to flush that 
we have observed must be related to 
the lack of sympathetic innervation on 
that side, but the exact mechanism is 
not yet clear. It may be related to the 
fact that vessels are no longer con- 
trolled by sympathetic innervation, or 
there may be an active blanching of 
the skin due to a denervation super- 
sensitivity to circulating catechola- 
mines. 


This study was supported in part by a grant 
from the Heed Ophthalmic Foundation, Chicago 
(Dr Weinstein), and in part by the Department of 
Neurology, Medical College of Wisconsin, Mil- 
waukee (Dr Zweifel). 

Figure 2 is reproduced with permission from 
the Journal of Continuing Education (41:17, 
1979). 
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Subcutaneous Dirofilariasis 
of the Eyelid and Ocular Adnexa 


Report of Six Cases 


Ramen L. Font, MD; Ronald C. Neafie: Henry D. Perry, MD 


© Six-cases of subcutaneous dirofilaria- 
sis ase reported, three located in the eye- 


lid, {wo in the periorbital region, and one 


in the subconjunctival tissues. Three 
patients lived in Florida, two in North 
Carelina, and one in Mississippi. All 
patients were adults, ranging from 27 to 
69 years of age (median age was 58 
yearsi. Most patients experienced an 
inflamed: paintul. nodule that contained 
porticns of a nematode. The morphologic 
featums for identification of the worm as 
belonging to the genus Dirofilaria are 

(Arch Ophthalmol 98:1079-1082, 1980) 


taofilaria tenuis was shown by 

@rihel and Beaver’ to be the cau- 
sative agent for most types of human 
subcutaneous infections acquired in 
the United States and initially attri- 
butec. to D conjunctivae. This latter 
designation arose from the tendency 
of this parasite to locate near the eye, 
especially under the conjunctiva. 
From areview of the cases reported in 
the oahthdimic literature and our six 
cases however, it is apparent that the 
mosi common sites of involvement of 
the cular adnexa are the subcuta- 
. neoa: tissues of the eyelids and peri- 
orbital region. Subconjunctival in- 
< volvement is relatively uncommon. 
~The purpose of this article is to 
review briefly the ophthalmic mani- 
festacions of D tenuis and report six 
eases. three involving the eyelid, two 
the periorbital region, and one the 
conjiactiva. 
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REPORT OF CASES 
Cast 1—A 37-year-old man frem Coral 
Gables, Fla, had a slowly growing lesion 
involving the left lower eyelid. There was 
no histor? of trauma, allergies, or previous 


, cutaneous lesions. The mass had been 


increasing in size for several weeks, and 
clinically it was diagnosed as a lipoma. At 
surgery, the lesion was noted to lie deep in 
the plane of the orbicularis muscle. The 
results of complete ophthalmologic exami- 
nation and follow-up information were not 
available. 

The exzised lesion measured 4 x 2 mm, 
and the cut surface was solid and grayish- 
tan. Microscopically, the mass exhibited a 
zonal granulomatous reaction encased in a 
fibrous connective tissue wall that was 
surrounded by a mixed inflammatory infil- 
trate comprising polymorphonuclear leuko- 
cytes, eosinophils, lymphocytes, and plas- 
ma cells (Fig 1). Multinucleated giant cells 
surrounded several fragments of a degen- 
erating worm. The maximum diameter of 
the worm was 190 um. The worm had a 
thick, laminated cuticle that, on its exter- 
nal surface, showed both longitudinal 
ridges and transverse striations. The 
ridges were somewhat irregularly spaced, 
with an average interval of 5.0 um (Fig 2). 
The transverse striations were regularly 
spaced 2D to 3.0 um apart. The cuticle 
projected. inward in each lateral chord to 
form an internal longitudinal ridge. The 
lateral chords were moderately developed. 
Many muscle cells that projected far into 
the body cavity were present. Internal 
organs censisted of an intestine and a 
single reproductive duct containing sper- 
matozoa. Sections of the parasite, which 
was tentatively identified as Trichinella, 
were seni on consultation to the Armed 
Forces Institute of Pathology, Washing- 
ton, DC, where the parasite was identified 
as a mature male D tenuis. 

Case 2.~In December 1974, a 69-year-old 
man from Hattiesburg, Miss, noted a slow- 
ly growing mass for two months that 
involved the left upper eyelid {Fig 3). 
There was no history of trauma. Ophthal- 
mologie examination disclosed a round, 
soft, slightly mobile mass that measured 
approximately 10 mm in diameter and 
appeared to be inflamed and tender. Find- 
ings from the remainder of the ocular 
examination were within normal limits. 
The lesien was excised locally: with an 
ellipse of surrounding skin. The immediate 
postoperative course was unevent?ul. 


The surgical. specimen consisted of a 
12 x 8mm ellipse of skin and subcuta- 
neous tissue. The lesion was 4 mm in 
diameter, slightly raised, snooth surfaced, 
and light tan. On cut surface it showed a 
5-mm, ill-defined, yellowish-gold mass. 
Microscopically, the lesion disclosed. both a 
granulomatous and nongranulomatous in- 
flammatory reaction with a moderate 
number of eosinophils. In: the upper der- 
mis, there were multiple microabscesses, 
some of which contained cross sections of a 
degenerating worm that kad a maximum 
diameter of 190 am (Fig 4, æft). The cuticle 
of the worm was 5 um thick, multilayered, 
and contained external longitudinal ridges. 
The cuticle projected inward in each lateral 
chord to form an interral longitudinal 
ridge (Fig 4, right). The lateral chords were 
narrow and tall. Numerous musele cells 
that extended far into the body cavity were 
present. Internal organs consisted of a 
single large duct, probably the reproduc- 
tive tube. The parasite was identified as a 
degenerating male D tenuis. 

Case 3.~In November 1969, a “cyst” in 
the left periorbital area developed in a 
63-year-old woman from Tampa, Fla. The 
surgical specimen was an irregular frag- 
ment of firm, rubbery, tan tissue measur- 
ing 26 x 16 x 7 mm. Histopathologically, 
the subcutaneous mass showed an acute 
and chronic inflammatory infiltrate com- 
prising eosinophils, plasma cells, polymor- 
phonuclear leukocytes, histiocytes, and 
occasional foreign-body giant cells. The 
abscess contained several transverse and 
tangential sections of e degenerating 
nematode (Fig 5, left) that nad a maximum 
diameter of 215 um. The cuticle was multi- 
layered and 5 to 10 um thick, except in the 
lateral chord regions, where it protruded 
into the body cavity to form the internal 
longitudinal ridges (Fig 5, ight). The cuti- 
cle had fine transverse striations approxi- 
mately 4 um apart and prominent external 
longitudinal ridges 10 um apart. The lateral 
chords were identified, although they were 
not prominent. The muscle cells were well 
developed and projected far into the body 
cavity. Internal organs corsisted of a sin- 
gle reproductive duct and an intestine. 
Germ cells were not identified in the repro- 
ductive duct, thus indicating an immature 
male D tenuis. 

Case 4.—The patient, a €7-year-old man 
who lived in Salisbury, N°, was in good 
health until 1973. In May 1973, he felt some 
itching of his left eye and ooserved a worm 
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Fig 3.—inflammatory nodule involving left 
upper lid of 69-year-old man. Nodule had 
been present for two months (AFIP Neg 
76-6026). 


beneath the conjunctiva; his finding was 
confirmed on examination by an ophthal- 
mologist (Fig 6). The worm was located 
under the bulbar conjunctiva, temporally. 
Removal was performed by a conjunctival 
incision and grasping of the worm manual- 
ly with forceps. The patient’s family physi- 
cian subsequently did a complete physical 
examination. Peripheral blood was exam- 
ined in routine smears and concentration 
techniques, but no microfilariae were 
` found. The patient was treated with dieth- 
ylearbamazine citrate (Hetrazan), and dur- 
ing treatment no symptoms or other 
lesions developed. Three fragments of the 
worm, preserved in formaldehyde solution, 
were received for examination at the 
Armed Forces Institute of Pathology. The 
combined three fragments measured 85 
mm in length, including the anterior end. 
The maximum diameter of the worm was 
350 um (Fig 7). The esophageal-intestinal 
junction was 1,200 um from the anterior 
end of the worm. The vulva was slightly 
anterior to the esophageal-intestinal junc- 
tion. Internal organs consisted of the intes- 
tine and reproductive tubes. Nonfertilized 
reproductive cells measuring 33 x 15 pm 
were present within the reproductive 
tubes. The cuticle was 10 wm thick, with 
fine transverse striations and prominent 
external longitudinal ridges. The cuticle 
was thicker in the lateral chord regions, 
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Fig 1.—Well-circumscribed subcutaneous nodule from left lower 
eyelid containing several sections of coiled nematode sur- 
rounded by intense inflammatory reaction (case 1, AFIP Neg 
71-7478; hematoxylin-eosin, original magnification x 16). 


forming an internal longitudinal ridge in 
each lateral chord. The lateral chords were 
well developed, and the numerous muscle 
cells projected far into the body cavity. The 
worm was identified as a mature nongrav- 
id female D tenuis. 

Case 5.—A nodule developed in the left 
eyelid of a 27-year-old woman from Shelby, 
NC; the mass was removed surgically. The 
specimen was an elliptic piece of tissue 
measuring 13 x 9x 5 mm. It showed a 
glistening light pinkish-tan rubbery cut 
surface. Histopathologically, the specimen 
showed a deeply situated inflammatory 
nodule reaching the plane of the orbicularis 
muscle and adjacent fibroadipose tissue. 
The nodule contained a degenerating 
worm surrounded by a mixed inflammato- 
ry cell infiltrate comprising polymorphonu- 
clear leukocytes, eosinophils, histiocytes, 
lymphocytes, plasma cells, and multinu- 
cleated giant cells (Fig 8). The maximum 
diameter of the worm was 250 um. The 
worm had a thick, multilayered, finely 
striated cuticle that, on its external sur- 
face, had longitudinal ridges 5 to 10 um 
apart. The cuticle projected inward in each 
lateral chord to form an internal longitudi- 
nal ridge. The lateral chords were well 
developed. Muscle cells were numerous and 
tall. Internal organs consisted of a single 
duct that was interpreted as a reproductive 
structure. The worm was identified as a 
male D tenuis. 

Case 6.~—A 58-year-old man from Miami 
had a “eyst” in the right infraorbital area. 
The excised lesion measured 18 x 8 mm, 
had a gray capsule, and was thought to be a 
sebaceous cyst. Microscopically, the speci- 
men showed striated muscle, fibrofatty 
tissue, and a central abscess containing 
multiple sections of a coiled nematode (Fig 
9, left). A mixed inflammatory cell infil- 
trate composed especially of polymorpho- 
nuclear leukocytes and histiocytes was 
present. The worm had a maximum diame- 
ter of 250 um and a thick, multilayered 
cuticle that projected inward in each later- 
al chord to form an internal longitudinal 


Fig 2.—Transverse section of mature male DiroWaria tenuis 
displays external longitudinal cuticular ridges (black:arrows and 
vas deferens (white arrow) containing spermatozoa (case 2, AFIP 
Neg 71-7483; hematoxylin-eosin, original magnification x 300). 





ridge. The external surface cf the cuticle 
had longitudinal ridges 5 to 10 um apart. 
Lateral chords were well developed. Muscle 
cells were numerous and extended inward 
into the body cavity. Interna! organs con- 
sisted of intestine and paired reproductive 
tubes (Fig 9, right). Ovary, oviduct, uterus, 
and vagina were identified. Nonfertilized 
reproductive cells were present in the ateri. 
The worm was identified as a mature, 
nongravid female D tenuis. « 


COMMENT 


Subcutaneous dirofilariasig is a 
zoonotic disease caused by several spe- 
cies of Dirofilaria. Dirofileria immit- 
is, the dog heartworm, causes pulmo- 
nary lesions in man; rarely has it seen 
reported to involve the supcutaneous 
tissues.’ Dirofilaria repens is a stbeu- 
taneous parasite of dogs and cats in 
many countries of the world, but not 
in North America. Most infections of 
man by D repens have been reported 
from Europe, especially Italy and Rus- 
sia.** Dirofilaria tenuis, a nazural 
parasite of the raccoon, is the most 
common species acquired in the Unit- 
ed States.’ It has been reported most 
frequently from the southeastern re- 
gion, especially Florida. Mosquitoes 
are presumed to transmit the parasite 
from animal to man. 

Worms belonging to the genus 
Dirofilaria are identified by their 
thick, laminated cuticle, broad lateral 
chords, and large muscle cells. Dtrofi- 
laria tenuis females are 80 to 18C mm 
by 260 to 360 um, and males 40 -o 48 
mm by 190 to 260 um. The cuticle of D 


tenuis contains external longitudinal ® 


ridges that are smoothly roundec and 
spaced about 10 um apart." Consider- 
able variation exists in tae morpho- 
logic features of these ridges, espe- 
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Fig 4.—Left, intradermal abscess contains two transverse sections of single worm (AFIP Neg 75-4508; hematoxylin-eosin, original 
magnification x55). Right, Worm at left shows single reproductive tube and tall prominent musculature. Arrow indicates internal 
longitudinal cuticular ridge; C, lateral chords (case 2, AFIP Neg 75-4510; hematoxylin-eosin, original magnification x 395). 





infiltrate containing numerous eosinophils (AFIP Neg 71-11833; hematoxylin-eosin, original magnification x16). Right, Transverse 
section of male Dirofilaria tenuis surrounded by acute inflammatory reaction. A indicates cuticle; B, internal longitudinal-cuticular ridge; 
C, reproductive tube; D, intestine; E, muscle; and F, external longitudinal cuticular ridge (case 3, AFIP Neg 61-11832;‘hermatoxylin-eosin, 


original magnification x 305). 


Fig 3—Clinical appearance of left eye 
disclosing coiled worm (arrow) under bul- 
bar conjunctiva, temporally (case 4, AFIP 
Neg 74-6251-2). 
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Fig 7.—Transverse section of worm (from 
Fig 6) identified as nongravid female Diro- 
filaria tenuis. internal structures have been 
artifactitiously disrupted during process- 
ing of specimen (AFIP Neg 79-12530; Mov- 
at, original magnification x 250). 


sl 





Fig 8.—Degenerating male Dirofilaria te- 
nuis that has provoked foreign-body gran- 
ulomatous reaction (case 5, AFIP Neg 
19-12528; hematoxylin-eosin, original 
magnification x 250). 
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Fig 9.—Left, Mass from infraorbital area demonstrates numerous sections of mature female Dirofilaria tenuis located within abscess 
(AFIP Neg 79-12532; hematoxylin-eosin, original magnification x 25). Right, Transverse section of worm seen at left shows intestine (I) 
and two large uteri containing female reproductive cells (case 6, AFIP Neg 79-12533; hematoxylin-eosin, original magnification 


x 160). 


cially when the worm is degenerated 
and the cuticle is distorted. These 
ridges are best observed in gross spec- 
imens under the dissecting micros- 
cope. 

There are other species of Dirofila- 
ria in the United States that have 
external longitudinal cuticular ridges 
similar to those in D tenuis. Dirofilar- 
ia ursi, occurring in bears, and D 
subdermata, a common parasite of the 
porcupine, are possible causative 
agents of subcutaneous dirofilariasis 
in man.* According to the geographic 
location of our six cases (southeastern 
United States) and the morphologic 
features of the worms in tissue sec- 
tions, we believe they are most likely 
D tenuis. It must be emphasized, how- 
ever, that accurate species identifica- 
tion is best accomplished by examina- 
tion of mature worms. 

A small number of cases of dirofi- 
lariasis have been reported in the oph- 
thalmic literature. Beaver and Orihel, 
in their study of 25 patients with 
subcutaneous dirofilariasis, found 
four cases that had involvement of the 
ocular adnexa (three involved the eye- 
lid and one was located under the 
conjunctiva). All four patients lived in 
Florida. Ali Khan and Meerovitch’ 


1. Orihel TC, Beaver PC: Morphology and rela- 
tionship of Dirofilaria tenuis and Dirofilaria 
conjunctivae. Am J Trop Med Hyg 14:1030-1043, 
1965. 

2. Nishimura T, Kondo K, Shoho C: Human 
infection with subcutaneous Dirofilaria immitis. 
Biken J 7:1-8, 1964. 

3. MacLean JD, Beaver PC, Michalek H: Sub- 
cutaneous dirofilariasis in Okinawa, Japan. Am J 
Trop Med Hyg 28:45-48, 1979. 

4. Gardiner CH, Oberdorfer CE, Reyes JE, et 
al: Infection of man by Dirofilaria repens. Am J 
Trop Med Hyg 27:1279-1281, 1978. 
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described a young child with multiple 
cutaneous nodules, one of which 
involved the eyebrow. They believed 
the worm, studied microscopically, to 
be a fourth-stage female Dirofilaria. 

Brumback and associates* described 
a patient from North Carolina who 
had orbital manifestations. Their in- 
terpretation was that the worm was a 
sexually mature, infertile, female Di- 
rofilarta. Thomas et al" studied anoth- 
er patient with orbital involvement 
from Tampa, Fla. This worm was 
identified as a mature male Dirofila- 
ria. More recently, Christie and 
Blodi and Saparoff independently 
described a patient residing in north- 
ern Vermont who had a periorbital 
nodule. Blodi and Saparoff" called the 
worm D conjunctivae, while Christie’? 
identified it as D tenuis. Sections of 
the “Vermont worm” were studied by 
members of the staff of the Depart- 
ment of Parasitic Diseases at the 
Armed Forces Institute of Pathology, 
who, on the basis of the morphologic 
features of the worm, its anatomic 
location, and the geographic consider- 
ations, favored the diagnosis of “ Diro- 
filaria species, probably D tenuis.” 
The interested reader is referred to 
“The ‘Vermont Worm.’ ””? 
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More recently, Panelli and co-work- 
ers reported a case of dirofilariasis 
("D conjunctivae”) involving the or- 
bital region. They also summarized 
the reported cases of filariasis oecur- 
ring in Italy. We suspect the worms 
that showed external longitudinal 
cuticular ridges (their Table 1) were 
probably D repens. 

The most common ocular lesion 
caused by D tenuis is a nedule in the 
eyelid or periorbital region. Rarely, 
the migrating worm may be visible 
under the conjunctiva. These nodules 
frequently are painful and tender, and 
often appear inflamed. Preptosis may 
develop in patients with orbital dis- 
ease. Histologically, the lesion usually 
shows a mixed granulomatous and 
suppurative reaction with*prominent 
eosinophilia. Subcutaneous dirofilarial 
infection in man is caused usually by a 
single worm, located within an abscess 
in the center of the noduie. Surgical 
excision of the nodule is the treatment 
of choice. 


This study was supported in part by training 
grant EY-07040 from the National Eye Insti- 
tute. 

John E. Green, MD. contributed the clinical 
photo of case 2 (Fig 3), and Philip W. Warga, MD, 
contributed the clinical photo of case 4 (Fig 6). 
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Neuronal Ceroid-Lipofuscinosis 


Ocular Pathology of the Batten-Vogt Syndrome 


Sydney $ 


+ The neuronal ceroid-lipofuscinoses 
(Batten-Voegt «yndrome) are a group of at 
least jour closely related entities that are 
characterized: by the accumulation of 

autefluerescent lipopigments in neural, 

-visceral .and somatic tissues. The oph- 
` thalmic pathclogy of this syndrome has 
been ‘investigated less extensively than 

. other 'tizsuesand organs. in this report, 
‘we present the postmortem ocular find- 
ings, imeiudirg light, fluorescence, and 
electror miorescopy, froma child with the 
Janshy-Sieischowsky form of this syn- 
drome. 

(Arch Ophthalmol 98:1083-1088, 1980) 


he seuronal ceroid-lipofuscinoses 

(Eatten-Vogt syndrome) are a 
group ef at east four closely related 
entities thikt-are characterized by the 
aeccurauatior. of autofluorescent lipo- 
pigments in neural, visceral, and 
Lic tissmes..- Two types of pig- 
€ been isolated and partially 
chemically.* One pig- 
cin, which increases in 
i aging. The second pig- 
has a greater density, 


















diseased. tissues such as those from 
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individuals with the ceroid-lipofusci- 
noses. The pathogenesis of the abnor- 
mal pigment production is controver- 
sial. The suggestion that the pigment 
formatien results from a generalized 
deficiency of peroxidase has been 
challenged by the failure of more 
recent investigators’ to demonstrate a 
deficiency of leukocyte peroxidase. 

Four or less distinct forms of the 
ceroid-livofuscinosis syndrome have 
been delineated on the basis of age at 
the onset of clinical manifestations, 
rate of progression, and severity of 
ocular involvement. The infantile, 
Haltia-Santavuori type is character- 
ized by a very early onset (before the 
age of 2 years), rapidly progressive 
psychomotor deterioration, and blind- 
ness. The late infantile, Jansky-Biel- 
schowsky form is characterized by an 
onset in early childhood (age 2 to 6 
years) of clinical manifestations that 
include rapidly progressive psychomo- 
tor deterioration and prominent sei- 
zure activity. Visual impairment is 
minimal until late in the course of the 
illness. The Spielmeyer-Sjogen type is 
characterized by an onset later in 
childhood, and the clinical manifesta- 
tions are often dominated by visual 
impairment. Kufs’ disease ig a less 
clearly delineated form that is charac- 
terized by an onset in adulthood of 
cerebellar and extrapyramidal dys- 
function. Visual impairment is un- 
common and dementia is mild. We 
recognize that the validity of separat- 
ing these four forms clinically must be 
substantiated by further enzymatic 
characterization of the variants of this 
syndrome. 

The ophthalmic pathology of these 
diseases: has been investigated less 
extensively than other tissues and 
organs. In this report, we present the 
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postmortem ocular findings, including 
the results of light, fluerescence, and 
electron microscopic stadies, from a 
child with the Jansky-Bielschowsky 
form of this syndrome. 


REPORT OF A CASE 


The condition of a 3-year-old girl was 
evaluated for delayed development and 
seizures. She was the product of a normal 
birth and delivery. When sae was 2 years 9 
months old, her mother noted occasional 
“staring spells.” At age 2 ysars 11 months, 
she was found unconsdous in what 
appeared to be a postictal state. Examina- 
tion at age 34 months showed the child to 
be cooperative and happy with a develop- 
mental performance level o” 30 months, but 
language was only at the 21-month level. 
Her head circumference was less than the 
third percentile. Visual acuity appeared 
normal. Extraocular movements were full 
and optokinetic nystagmus was normal. 
The pupils were equal in size and reacted 
briskly to light. Ophthalmoscopic examina- 
tion showed the optic dises’to be normal in 
color and size, but the foveolar reflex was 
absent. No pigmentary abrormalities were 
noted. Results of the remainder of the 
neurological and the general pediatric 
examinations were normal. Shortly there- 
after, the child experienced several grand 
mal seizures. She becarae ataxic and 
regressed developmentally. The visual sys- 
tem findings remained uzxchanged when 
seen at 36 months of age. 

The child was hospitalised for further 
evaluation at age 40 months, At that time, 
the only abnormality on neurological 
examination was definite a.axia and inten- 
tion tremor on reaching “or objects. An 
opthalmological examinatien was reported 
merely as showing mild but définitely 
abnormal granularity of fhe fundus. An 
electroretinogram was reported to be 
normal. An EEG showed generalized slow- 
ing of a moderate degree with continuous 
spike and slow-wave activisy in the occipi- 
tal regions. A computerized axial tomo- 
gram demonstrated slight enlargement of 
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Fig 1.~With transillumination, posterior 
pole of eye shows distinct ring of pigment 
around foveola (arrows). Pigmentation 
was difficult to see on direct examination. 
Optic disc is pale (AFIP Neg 78-85059-1). 


Fig 2.—Top, Photoreceptors and outer 
nuclear layer, present on right, become 
severely degenerated as they approach 
center of foveola (at left). Scattered pig- 
mentladen macrophages cling to outer 
plexiform layer of retina (arrows) (AFIP 
„Neg 79-11280; PAS, original magnification 


x 160). Bottom, Paramacular region 
shows good preservation of retinal archi- 
tecture and many enlarged ganglion cells 
with distended PAS-positive granular cyto- 
plasm and eccentric nuclei. A few PAS- 
positive macrophages are attached to out- 
er retina (arrow). (AFIP Neg 79-11281; 
PAS, original magnification x 400). 


the lateral ventricles and cisterna magna. 

The results of a complete blood cell 
count, VDRL test, serum electrolyte, glu- 
cose, creatine, calcium, phosphorus, choles- 
terol, alkaline phosphatase, SGOT, SGPT, 
lactic dehydrogenase, serum protein élec- 
trophoresis, lipoprotein electrophoresis, 
and thyroid function tests were all within 
normal limits. Urine screening tests for 
amino. acids, reducing substances, and 
mucopolysaccharides. yielded normal re- 
sults. Peripheral blood leukocytes did not 
show vacuolization or abnormal granules. 
. Timed peroxidase stains of peripheral 
blood leukocytes were normal. A battery of 
lysosomal enzyme activities were normal; 
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Fig 3.—Midperiphery of retina, nasally, 
shows relatively good preservation. of 
architecture (except for mild postmortem 
autolysis of outer segments of photore- 
ceptors). Two ganglion cells (arrows) with 
distended granular cytoplasm and eccent- 
tic nuclei are present (AFIP Neg 79-11282; 
hematoxylin-eosin, original magnification 
x 160). 


however, a leukoeyte peroxidase level was 
low (5.6 units, with the normal level being 
12 to 56 units). Electromyography and 
nerve conduction velocity measurements 
were normal. Biopsy specimens of the sural 
nerve and gastrocnemius muscle were 
normal by light microscopy, but electron 
microscopy showed osmiophilic, mem- 
brane-bound, curvilinear profiles. Similar 
ultrastructural findings were present in 
peripheral blood lymphocytes (buffy coat). 
Over the next 2!4 years, the child’s condi- 
tion deteriorated rapidly. She became 
unresponsive to any stimuli and had con- 
tinuous myoclonic seizures with occasional 
grand mal seizures. Optic atrophy devel- 
oped (first recorded at about 5 years of 
age) and the child was areflexie with bilat- 
eral ankle clonus and extensor plantar 
reflexes. The child died at age 6 years 9 
months. A complete autopsy confirmed the 
diagnosis of ceroid-lipefuscinosis. 

A sister had died at 4’ years of age 
following a similar clinical illness. Autopsy 
findings in the patient's sister also were 
consistent with ceroid-lipofuscinosis. In 
addition, there are three healthy sisters. 
There was no history of consanguinity in 
the family. 


MATERIALS AND METHODS 


The left eye was bisected immediately 
after removal (five hours post mortem) and 
fixed by immersion in cacodylate-buffered 
4% glutaraldehyde. After fixation, speci- 
mens were removed from the cornea, iris, 
lens, sensory retina, retinal pigment epi- 
thelium, and optic nerve. Small blocks were 
postfixed in cacodylate-buffered 1% os- 
mium tetroxide solution, block-stained 
with aqueous magnesium uranyl acetate, 
dehydrated in a graded series of aleohols, 
and embedded in epoxy resin. Sections 2 p 
thick, stained with alkaline toluidine blue, 
were examined by light microscopy to 
select appropriate blocks. The thin sections 
were stained with lead citrate and uranyl 
acetate prior to examination with an elec- 
tron microscope. 

The right eye was processed for light 










microscopy: (including 200 serial sections 
through the macula), fluorescence micros- 
copy, and histochemical studies. 


GROSS AND 
MICROSCOPIC FINDINGS 


The fixed right eye was firm, mea- 
sured 21 xX 20 x 19 mm, and had 9 
mm of attached. optic nerve. The cor- 
nea was- cloudy and measured 11 x 10 
mm. The eye transmitted light in all 
quadrants and was opened horizontal- 
ly. The anterior segment was normal. 
A clear gel filled the vitreous cavity. 
The retina was in, place. The optic disc 
was white. The macula was slightly 
elevated with pigment clumping in 
the perifoveolar region. Transillumi- 
nation of the eye disclosed a ring of 
pigment surrounding the fovea. re- 
gion (Fig 1). A 1-mm, comma-shaped 
area of chorioretinal atrophy was 
present at the 6-o’clock position, about 
1 mm behind the ora. Three similar 
minute foci were present in the equa- 
torial region in the inferior calotte: 

Except for lacy vacuolization of the 
iris. pigment epithelium, the anterior 
segment. of the globe was unremark- 
able microscopically. The retina: ar- 
chitecture was well preserved. The 
ganglion cells in the midperiphery 
showed swollen, granular cytoplasm. 
Serial sections passing through the 
macular region disclosed progressive 
thinning to complete disappearance of 
the outer nuclear layer in the foveolar 
region (Fig 2). In this area thé photo- 
receptor elements were totally degen- 
erated. The ganglion cells were com- 
posed of four to six cell layers and 
displayed abundant, slightly baso- 
philic, granular cytoplasn? with ec- 
centric displacement of the nuclei. 
Similar cells were seen in the irner- 
most portion of the inner nuclear 
layer. The cytoplasm of most of the 
ganglion cells stained intensely posi- 
tive with the PAS technique (Fig 2). 
Similar PAS-positive cells were ob- 
served in the inner nuclear layer as 
well as clinging to the degenerated 
outer retinal layers. The cytoplasm of 
the ganglion cells also stained posi- 
tively with oil red O and was weakly 
acid fast. Under the fluorescent 
microscope, the swollen ganglion cells 
as well as some cells in the inner 
nuclear layer demonstrated vivic au- 
tofluorescence. In areas, autofluores- 
cence also was evident in the eyto- 
plasm of some melanophages ard in 
free lipofuscin granules that were 





attached to the outer retina. Nasally,\ . 


the midperiphery of the retina showed 
swollen ganglion cells (Fig 3) with 
good preservation of architecture. The 
outer segments of the photoreceptors 
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Fig —Retinal pigment epithelial cells show numerous membrane-bound cytosomes (C) located mainly toward mddle and 
apical portions of cells. Mitochondria (M) are located toward basilar cytoplasm. White M indicates melanin granule; BM, 
basement membrane; V, villi (AFIP Neg 79-12604-1; original magnification x 13,125). 


Fig 5.—Inner segment of cone cell displaying numerous mitochondria (M) and larger membrane-bound cytosomes (C) 
containing curvilinear structures. Numerous microvilli (V) from Muller cells are present. OLM indicates outer limiting 
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Fig 6.—Portion of lucent cytoplasm of Müller celi containing large phagosome (Ph) that has incorporated several dense 
membrane-bound cytosomes (white C). OLM indicates outer limiting membrane; C, cytosomes. Numerous microvilli (V) from 
Müller cells are present (AFIP Neg 79-12604-3; original magnification x 8,438). A 
Fig 7.—Swollen ganglion cell cytoplasm with numerous cytosomes (C) each surrounded by membrane (arrow) and 
containing curvilinear bodies. Cytosomes indent nucleus (N). M indicates mitochondrium (AFIP Neg 79-12604-4; origipal 
magnification x 18,750). Inset, Distended ganglion cell (GC) with finely vacuolated cytoplasm. ILM indicates internal limiting 
membrane (toluidine blue, original magnification x 740). 

~ 








Fig 8.—Double layer of iris pigment epithelium demonstrates large number of cytosomes (within circles) located 
predominantly in anterior cell layer. M indicates mitochondria; PE, nucieus of pigment epithelial cell; BM, basement 
membrane of posterior layer; PC, posterior chamber (AFIP Neg 12604-5; x 6,000). 


Fig 9.—Anterior cell layer of iris pigment epithelium discloses numerous membrane-bound cytosomes (C) intermixed with 


slightly swollen mitochondria (M). ER indicates endoplasmic reticulum; arrows, basement membrane; N, nucleus (AFIP Neg 
79-12604-6; original magnification x 14,000). 








showed autolytic changes; however, 
the inner segments were relatively 
well preserved. Stains for mucopoly- 
saccharides disclosed a severe reduc- 
tion of mucosubstance surrounding 
the photoreceptors, especially in the 
macular region. The retinal pigment 
epithelial cells underlying the macular 
region showed areas of degeneration 
and loss of pigment granules from 
their apical surface. The choroid and 
sclera were unremarkable. The optic 
nerve showed moderate astrocytic 
gliosis and slight atrophy of the nerve 
bundles. Special stains for myelin on 
cross sections of the optic nerve dis- 
closed a mild focal loss of myelin in 
some of the peripheral nerve bundles. 
Bodian stains demonstrated a slight 
loss of axons in the same areas. 
Light microscopy of the epoxy- 
embedded sections disclosed no dis- 
cernible abnormalities in the cornea, 
lens, iris, or optic nerve. The sensory 
retina showed artifactual separation 
from the underlying retinal pigment 
epithelium. At least portions of the 
inner segments of rods and cones 
appeared intact. The bipolar cell layer 
was normal. The most striking retinal 
abnormality was pronounced disten- 
tion and enlargement of ganglion cells 
that contained a granular to finely 
vacuolated cytoplasm (Fig 7, inset). 


ELECTRON MICROSCOPIC 
FINDINGS 


Electron microscopic studies of the 
eye showed abnormalities involving 
‘mainly the sensory retina and pig- 
ment epithelium. Membrane-bound 
cytosomes filled with curvilinear pro- 
files were present in the cytoplasm of 
many of the retinal pigment epithelial 
cells (Fig 4). Distal portions of the 
outer segments of rods and cones 
showed mild postmortem autolysis. 
The inner segments of rods and espe- 
cially the cones often contained 
numerous cytosomes with curvilinear 
bodies scattered among the mitochon- 
dria (Fig 5). The Müller cells appeared 
to be largely unaffected. Rarely, they 
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1976, vol.3, chap 7. 
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contained.dense membrane-bound la- 
mellar cytosomes (Fig 6). Only occa- 
sional bipolar neurons contained ey- 
tosomes. with curvilinear profiles. As 
noted in the epoxy sections, striking 


-alterations were found in the ganglion 


cells. Many of these cells were greatly 
distended by numerous large .cyto- 
somes containing the characteristic 


curvilinear profiles (Fig 7). Similar — 


inclusions were encountered in the 
endothelial cells of some retinal capil- 
laries. The iris pigment epithelium 
displayed numerous curvilinear bodies 
located mainly in the anterior cell 


layer where they were intermixed 


with swollen mitochondria (Fig 8 and 
9). 

Electron microscopy of the lens 
epithelial cells failed to disclose any. 
abnormalities. The optic nerve was 
poorly preserved; nevertheless, small 
eytosomes containing curvilinear pro- 
files were identified in occasional 
axons and surrounding glial cells 
within the nerve bundles. 


COMMENT 


Differences in the clinical course, 
general histopathologic findings, and 
ultrastructure among the four forms 
of the Batten-Vogt syndrome have 
been discussed extensively.'? Howev- 
er, correlative light and electron 
microscopic studies of the ocular 
lesions are limited. Eyes from three 
patients with the Spielmeyer-Sjégren 
type," from one or more patients 
designated simply as having the Bat- 
ten-Spielmeyer-Vogt syndrome,’ and 
from one patient with the Jansky- 
Bielschowsky type* have been studied 
by both light and electron microscopy. 
In the Spielmeyer-Sjégren cases re- 
ported by Goebel et al, there was 
extensive degeneration of rods and 
cones and three types of cytoplasmic 
inclusions. Curvilinear bodies, finger- 
print bodies, and a mixture of these 
were found in the ganglion cells and 
pericytes of retinal capillaries. “Zebra 


bodies” were observed in stromal cells’ 


of the sclera. In addition, there was 
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extensive migration of pigment-laden 
macrophages into the retina. In the 
Jansky-Bielschowsky case reported by 
Goebel et al there was extensive 
degeneration of rods and cones, loss of 
neurons, and deposits of curvilinear 
profiles. These were found in the sen- 
sory retina (ganglion cells, Müller 


cells; elements of. the inner nuclear 


layer, and remaining photoreceptors) 
and in the pigment epithelia. Like- 
wise, in our case of the Jansky-Biel- 
schowsky type of the Batten-Vogt 
syndrome, abundant. cytosomes with 
curvilinear profiles were eneountered 
mainly within the sensory retina and 
pigment epithelia.’ Numerous gan- 
glion cells were distended by multiple 
membrane-bound cytosomes .contain- 
ing the characteristic curvilinear pro- 
files. The bipolar cells were only mini- 
mally reduced in number. The retinal 
pigment epithelial cells appeared well 
melanized but also contained abun- 
dant deposits of curvilinear material. 
The anterior cell layer of the iris pig- 
ment epithelium contained large num- 
bers of membrane-bound ecytosomes 
with curvilinear profiles but there was 
a paucity of these organelles in the 
posterior pigmented cells. 

In our case, a ring of perifoveolar 
pigmentation was observed post mor- 
tem on. transillumination of the 
bisected globe. Fluorescein angiogra- 
phy had not been performed during 
the patient’s life. This procedifre prob- 
ably would have been effective for 
demonstrating the pigmentary 
changes clinically as reported by 
Hittner and Zeller.” We believe the 
abnormal pigmentation wés caused by 
migration of numerous melanophages 
clinging to the outer retina as a result 
of circumferential degeneration of 
retinal pigment epithelial cells and 
photoreceptors in the foveolar region. 
A similar pigmented ring involving 
the -perimacular region has been 
reported by Green.” 


This study was supported in part by training 
grant EY-07040 from the National Eye Insti- 
tute. 


Hagerstown, Md, Harper & Row Publishers, 
1975, pp 446-447, 

8. Goebel HH, Zeman W, Damaske ©: An 
ultrastructural study of the retina in the Jansky- 
Bielschowsky type of neuronal ceroid-lipefusci- 
nosis. Am J. Ophthalmol 83:70-79, 1977. 


9. Hittner HM, Zeller RS: Ceroid-lipofuscino., 
sis (Batten disease). Arch Ophthalmol 93:178-183, Wy 


1975. 

10. -Green WR: Case of ceroid-lipofuseinosis. 
Read before the Verhoeff Society meeting, 
Washington, DC, April 22, 1974. 


Neuronal Ceroid-Lipofuscinosis—Schochet et al 


q 


“usually 













Sandhoff’s Disease (Gy, Gangliosidosis Type 2) 


Histopathology and Ultrastructure of the Eye 


: Seymeur Brownstein, MD; Stirling Carpenter, MD; Robert C. Polomeno, MD; John M. Little, MD 


è Sandhotf'sdisease (Gy. gangllosido- 
sis type 2} was diagnosed in an infant in 
whom: a progressive neurologic disorder 


“cand cherry-red foveal spots developed. At 


autopsy, ultrastructural examination of 
_ the retina and optic nerve disclosed abun- 
dant pleomorphic storage cytosomes in 
all neurons of the retina, including the 
inner segmenis of the photoreceptor 
cells, and in:glial cells of the optic nerve. 
Electron microscopy of the cornea 
showed, withinahe keratocytes, distended 
clear jysosomes that contained some 
fibrillogranularmateriai and an occasion- 
al coilection’ of lamellae. We discuss the 
z pathogenesis of the clinical and patholog- 
-<i ic ocular findings with regard to the inher- 
fed absence of the enzymes hexosamini- 
\ @asev& and B and an accumulation of the 
substrates, Gy. ganglioside and asialo 
Gyo im the nervous system (including 
retina and optic nerve) and globoside and 
ether hexosamine-containing sub- 
‘stances in the viscera (including cor- 

.. wea). 
(Arcs Ophthalmol 98:1089-1097, 1980) 


e 


wandhoff’s disease, or Gu: gangliosi- 

dosis type 2, is a fatal inborn error 
of yee metabolism that was 
first identike] by Sandhoff and col- 
leagues in 2968." Clinically, it is 
indistinguishable from Tay- 
Sachs disease (Gy, gangliosidosis type 
rh with the child appearing normal at 
th but showing development of pro- 
: gressive. psychomotor deterioration at 
about the age of 6 months; death 
‘aecure arownd the age of 2 years, 
generally fram pneumonia. The im- 
portant ocular manifestations of both 
conditions are foveal cherry-red spots, 
optie atrophy, and blindness, the 
visual loss being due to impairment of 
the retinal genglion cells as well as of 
the more central visual pathways. 
Sanchoff’s disease is distinguished 










Aceevted for pablication Nov 26, 1979. 

Fromethe Departments of Ophthalmology (Drs 
Browns ein, Polemeno, and Little), Pathology 
Brownstein and Carpenter), and Neurology- 
enresargery| De Carpenter), McGill University, 







_Monteval ns Hospital, Royal Victoria 
Hospital, ami Montreal Neurological Institute. 

<: Reprat requests to Department of Ophthal- 
mology, Roya toria Hoapital, 687 Pine Ave W, 


Rooms REEL Mortreal, Québec, Canada H3A 1A1 
(Dr Brewnstein).. 


Arch Ophthairol—Vol 98, June 1980 


from Tay-Sachs disease by biochemi- 
cal and pathologic differences. It is 
characterized by an almost. total 
absence of hexosaminidase (both A 
and B components), in contrast to 
Tay-Sachs disease, where there is a 
selective deficiency of the A compo- 
nent, while the total serum hexosam- 
inidase activity. is normal or in- 
creased.** Unlike Tay-Sachs disease, 
where storage is mainly in the CNS, 
Sandhoff’s disease also has abundant 
storage in the viscera, including liver, 
pancreas, and kidney.** 

There are few reports in the litera- 
ture describing the ocular pathology 
of Sandhoff’s disease.*’ We report the 
clinical and pathologic findings in a 
child affected by this condition from 
whom the globes and optic ‘nerves 
were obtained at autopsy. 


REPORT OF A CASE 
Clinical Summary 


A 14-month-old: white non-Jewish girl 
was admitted to the Montreal Children’s 
Hospital in August 1976, with an eight- 
month history of a progressive degenera- 
tive neuralogic disorder. She was the first 
child of healthy French Canadian parents 
who were not consanguineous. There was 
no family history of neurologic disorders. 
The pregnancy was uneventful, and a 3.1- 
kg, full-term infant was born by a breech 
delivery with a nuchal cord but without 
other perinatal difficulties. Her develop- 
ment was normal until the age of 6 months, 
when she began to lose the ability to hold 
her bottle, to reach for objects, and to roll 
over; she became irritable and smiled less 
often. 

On admission, abnormal findings were 


` confined to the nervous system. The 


patient had poor head control and was 
unable to sit, stand, crawl, or roll over. 
There was limited movement of the limbs, 
which showed increased tone, hyperactive 
deep-tendon refiexes, and upgoing plantar 
reflexes. She responded to painful stim- 
uli. 

Ocular findings included a negative 
response to the optokinetic nystagmus 
drum. She did fixate on a moving target, 
but this was poorly maintained, and she 
seemed disinterested in her surroundings. 
The eyes were straight and showed a full 
range of eye movements, with no nystag- 
mus. The pupils responded to light. Biomi- 
croscopy showed clear corneas and lenses. 
Funduscopy disclosed bilateral cherry-red 
spots in the fovea, with a grayish, slightly 
elevated appearance of the perifoveal 
macula (Fig 1). The optic discs. showed 


temporal pallor. 
The SGOT level was increased to 49 TU 
(normal, 10 to 27 IU) and the serum lactie 


dehydrogenase to 1,592 IU (normal, 125 to = 


360 IU). Skull: roentgenograms showed = 
macrocranium, with widening of all the 
major sutures. PneumoencepNalography 
demonstrated macrocephaly with. small 
lateral ventricles. Roentgenograms. of the ©. 
long bones and of the bones of the hands — 
and feet showed diffuse expansion of the 
medullary cavities, with thinning of the 
cortices. These findings were compatible 
with a storage disease. The EEG was 
severely abnormal and consistent with. a 
diffuse encephalopathy. Nerve conduction 
and electromyographic studies did not 
demonstrate any abnormalities of the 
peripheral nervous system, or of muscle 
fibers. Histologic examination of a biopsy 
specimen of the sural nerve and gastroc- 
nemius muscle demonstrated findings con- 
sistent with a lysosomal storage disease 
involving vascular smeoth muscle, 
Schwann cells, and perineurial cells, but 
not skeletal musele. The child’s serum was 
markedly deficient in both hexosaminidase 
A and B, while intermediate levels were 
present in both parents. This is diagnostic 
of Sandhoff’s disease; the child was homo- 
azygous, and the parents heterozygous, for 
this condition. 

While the patient was in the hospital, a 
severe seizure disorder developed. Her con- 
dition continued to deteriorate and she 
became virtually unresponsive. She did not 
move any extremity and required tube 
feeding. She no longer followed moving 
objects with her eyes and seemed to be 
blind. She died in December 1976, at the 
age of 18 months. A complete autopsy was 
performed 12 hours after death. The right 
eye was fixed in 4% glutaraldehyde for 
electron microscopy; the left eye was fixed 
in 4% formaldehyde. 





Fig 1.—Cherry-red foveal spot in left macu- 
la. 
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Fig 2.—Cornea. Top inset shows vacuoles in keratocytes by phase microscopy in semithin section 
(paraphenylenediamine, x 1,200). Main electron micrograph shows membrane-bound vacuoles that are 
mostly optically empty in cytoplasm of keratocyte. Other vacuoles contain fibrillogranular or amorphous e 
material ( x 55,000). Bottom inset shows small amount of lamellar material (arrow) at edge of vacuole 
(x 110,000). 


Ocular Pathology 


Both globes measured 21 mm anteropos- 
teriorly, with 15 mm of optie nerve 
attached. A yellowish-white thickening 
was noted in the perifoveal macular region 
in each eye. 

On semithin epoxy resin sections, 
stained with paraphenylenediamine, tiny 
vacuoles were visible in corneal keratocytes 
(Fig 2, top inset). 

In paraffin and frozen sections, abnor- 
malities were confined to the retina and 
optic nerves. The cytoplasm of the retinal 
ganglion cells was swollen, granular, and 
occasionally vacuolated (Fig 3). On frozen 
sections, it stained deep magenta with 
PAS (including after treatment of the sec- 
tion with diastase), dark blue with Luxol 
fast blue, and weakly with oil red O and 
Sudan black (Fig 4, left, inset). It did not 
stain with alcian blue or colloidal iron, did 
not autofluoresce, and showed no birefrin- 
gence with polarized light. Many ganglion 
cell nuclei were pyknotic, and there was a 
dropout of ganglion cells, with only two to 
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three layers being present in the perifoveal 
region (Fig 3). The nerve fiber layer was 
very thin; only a few Bodian-positive axons 
were evident, mainly in the peripapillary 
region. Other layers of the retina appeared 
normal. The optie nerve showed a moderate 
decrease in the number of axons, a marked 
decrease in myelin, and some thickening of 
the pial septa. 

Electron microscopy disclosed numerous 
vacuoles bounded by a single membrane 
within the cytoplasm of the corneal kerato- 
cytes (Fig 2). The contents were mostly 
electron lucent, but some pale fibrillogran- 
ular material, some dense amorphous 
material, and occasional collections of 
lamellae were seen (Fig 2, bottom inset). 
The corneal epithelium and endothelium 
were unremarkable. The cytoplasm of the 
retinal ganglion cells was filled with large 
numbers of concentric membranous bodies 
(membranous cytoplasmic bodies) inter- 
spersed with occasional parallel membra- 
nous structures (zebra bodies) and some 
smaller vesicles (Fig 4 and 5). Individual 
lysosomes were often not clearly distin- 


guishable in the large mass of storage 
material. In the cells in the inner nuclear 
layer, storage material was noted to be 
similar to that in the ganglion cells, out it 
was looser in organization and contained 
indiserete lysosomes (Fig 6, left). Relative- 
ly little storage material was seen in the 
perikarya of the outer nuclear layer (Fig 6, 
right). Storage cytosomes, however, were 
seen in the inner segments of the photore- 
ceptor cells, generally located between the 
major mass of mitochondria and the 
nucleus (Fig 7 and 8). The outer segments 
showed a focal vesicular alteration of 
lamellae that was believed to be related to 
postmortem autolysis. Storage material 
was also found in the endothelium and 
pericytes of the retinal blood vessels. No 
storage material was noted in the retinal 
pigment epithelium. Occasional cells in thes 
choroid, possibly Schwann cells, showed 
storage cytosomes consisting of zebra 
bodies or multiple circular profiles. In the 
optic nerve, astrocytes were distended with 
large numbers of pleomorphic cytosemes, 
generally filled with multiple circular pro- 
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Fig 3.—Parafoveal retina with thinning of nerve fiber and ganglion cell layers. Remaining 
ganglion celis are ballooned, with foamy cytoplasm and eccentric nuclei (hematoxylin- 
eosin, Xx 900). 








Fig 4 —Left. Inset shows frozen section of ganglion cell with granular cytoplasm staining intensely with PAS (> 3,000). 

Main electron micrograph shows cytoplasm of ganglion cell packed with membranous bodies ( x 6,700). Right Higher 

x magnification of cytoplasm to left of nucleus showing concentric membranous bodies and smaller circular profiles 
{ x25000). 
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Fig 5.—Electron micrograph of cytoplasm cf ganglion cell shows extensive arrays of 
parallel lamellae (zebra bodies) and many small circular profiles (x 55,000). e 


Fig 6.—Left, Cell from outer side of inner nuclear layer, with most of cytoplasm occupied by 
storage material, mostly in form of zebra bodies ( x 8,500). Right, Cell from outer nuclear 
layer, with a few storage cytosomes at outer pole of nucleus (x 8,500). 











Fig 7.“Large storage cytosomes (solid arrows) are present in inner segment of photoreceptor cells. Mitochoncria show 
a@tifactitious swelling. Intercellular junctions of outer limiting membrane are evident (open arrows) { x 7,500). 


Fig &—Higher-power view on storage cytosomes is inner segment (long axis is oriented horizontally) ( x 25,900). 
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Fig 9.—Left, Cytoplasm of astrocytes from optic nerve is filled with discrete storage cytosomes (x 7,800). Right, 





Higher-power view shows combination of parallel lamellae and circular profiles within cytosomes ( x 30,000). 





Disease 

Gyu: gangliosidosis type 1 

(Tay-Sachs disease) 
Gu: gangliosidosis type 2 
(Sandhoff's disease) 
Gy, gangliosidosis type 3 (ju- 

venile Gu, gangliosidosis) 
Gy, gangliosidosis type 1 
(generalized gangliosido- 
sis) 
Gy, gangliosidosis type 2 (ju- 
venile G, gangliosidosis) 














and C 








Main Gangliosidoses* 


Deficient Enzyme 
Hexosaminidase A 


Hexosaminidase A and B 
Partial deficiency of hex- 


osaminidase A 
&-Galactosidase A, B, 






8-Galactosidase B and C 


Main Accumulated 
Storage Material 


Ganglioside Gu. 
















Ganglioside G,,., asialo 
G, globoside 


Ganglioside Gu; 





Ganglioside G,,., oligo- 
saccharides, keratan 
sulfate 


Ganglioside G,,, 








“Data from West,’ O'Brien’ Emery et al, and Ng Ying Kin and 


Wolfe.” 


files and some zebra bodies (Fig 9). Similar 
material, but to a lesser degree, was seen 
within oligodendroglial cells. 


Nonocular Pathology 


In the brain, all neurons showed an 
accumulation of material staining posi- 
tively with Sudan black. The lungs were 
acutely congested and showed multiple 
atelectases and aspiration pneumonia. Ma- 
terial staining with oil red O and Sudan 
black was noted in the cells of the renal 
tubules and the pancreas. There was incip- 
ient acute tubular necrosis in the kidneys. 


COMMENT 
Ganglioside Metabolism 


The gangliosidoses are autosomal 
recessively inherited metabolic disor- 
ders that are characterized by a dis- 
turbance in ganglioside metabolism 
(Table).** Gangliosides are complex 
glycolipids that contain ceramide, two 
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or more hexoses including both glu- 
cose and galactose, N-acetylneura- 
minic acid (NANA or sialic acid), and, 
in some instances, N-acetylgalactos- 
amine (NAG). The subtypes of the 
gangliosides are identified by the let- 
ter G followed by the subscript, M, D, 
or T, referring to the number of 
NANA groups (ie, G,,, monosialic acid; 
Gp, disialie acid; and G,, trisialic acid). 
The subscript numbers 1, 2, and 3 
refer to the presence of 4, 3, and 2 
hexoses, respectively. Gangliosides 
are rapidly turned over in the brain 
during its neonatal development. The 
various gangliosidoses are attributed 
to defects in the enzyme systems for 
their degradation (Fig 10). There are 
at least three disorders that are char- 
acterized by an accumulation of Gys 
ganglioside, with Tay-Sachs disease 
being the most common. (Recently a 


juvenile form of Sandhoff’s disease, 
characterized clinically by a later 
onset and biochemically by a partial 
deficiency of hexosaminidase A and 
B, was described; this may eventually 
be catagorized as Gu; gangliosidosis 
type 4.°) The catabolism of Gu: gan- 
glioside is dependent on the l¥sosomal 
enzyme hexosaminidase A. A related 
enzyme, hexosaminidase B, breaks 
down globoside, a complex liquid 
found in viscera.*° While the A compo- 
nent is almost totally absènt in Tay- 
Sachs disease, both hexosaminidase A 
and B are severely deficient in Sand- 
hoff’s disease.".?!? 

Figure 10 demonstrates the major 
pathways of glycosphingolipid metab- 
olism.3+ Normally, Gw, ganglioside is 
degraded by the removal of a terminal 
galactose group to form Gu, ganglio- 
side. Deficiency of £-galactosidase, 
the enzyme that catalyzes this reac- 
tion, is characteristic of G,,, gangliosi- 
dosis, in which there is an abnormal 
accumulation of Gu, ganglioside. Nor- 
mally the NAG group is split from G 
ganglioside to form Gy, ganglioside. 
In both Sandhoff’s disease and Tay- 
Sachs disease, the enzyme that cata- 
lyzes this reaction, hexosaminidase A, 
is deficient, resulting in an accumula- 
tion of Gu: ganglioside. Some of the 


excess Gu, ganglioside may then fol-\ 
low a different metabolic pathway, 


with the removal of a NANA group to 
form asialo Gy,. This compound may 
be further degraded by the removal of 
its NAG group by the enzyme hexo- 
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Gy: Ga 


-Galactosidase Gy, Gangtiossiosis 


Gy Gangliosidosis Type 2 


Hexesaminidase A or B 
NAG RANA Gt 


-  Trihexosyl Ceramide Hexosaminidase A or B Es eae Gy, Ganglioside | 


Sialidase 
-Galactosidase Gy Gangliosidosis 
Types 1, 2, and 3 


Fabry's Disease Gy; Gangliosidosis Type 2 Hexosaminidase A 


6r Sialidase 


i. -Lactosy! Ceramide sm Gy; Ganglioside 


NANA 


B-Galactosidase Lactosyl Ceramidosis 


GT 


-Glucosidase Gaucher's Disease 





Fig 10.~Major pathways.of glycosphingolipid metabolism and sites of enzyme defect in sphingolipi- 
doses. In Sandhoff's disease (G m2 gangliosidosis type 2), there is accumulation of Gy. ganglioside, 
asialo Gyo, and globoside, each of which has terminal N-acetyigalactosamine group. GT indicates 
galactose; GC, glucose; NAG, N-acetyigalactosamine; and NANA, N-acetyineuraminic acid. 











saminidase A or B to form lactosyl 
ceramide. Since both hexosaminidase 
A and B are’diminished in Sandhoff’s 
disease, while only hexosaminidase A 
is lacking in Tay-Sachs disease, asialo 
Cu willéend to aceumulate to a much 
greater extent in Sandhoff’s disease. 
Globoside.is another naturally occur- 
ring glycolipid that has a terminal 
NAG group-and is dependent on hexo- 
saminidase eA.or B for its metabolism. 
In Sandhoff’s disease, where both 
»@nzymes are deficient, there is an 
eccumalation of globoside, which is 
< porma ly found only in small amounts 
< in viscera, Thus, in Sandhoff’s disease, 
<o there is an accumulation of Gu, gan- 
~ glioside, as in Tay-Sachs disease, but 
also cfasialoe Gu, and globoside. Globo- 
side is:metabelized in a series of reac- 
tions to ceramide. Deficiency of any of 
the ether enzymes in the pathway 
results in the corresponding glyco- 
sphingolipidosis (Fabry’s disease, lac- 
tosyl ceramidosis, and Gaucher’s dis- 
ease}, as depieted in Fig 10. 


Storage Cytosomes 


The sterage material that accumu- 
lates as a result of the enzyme defi- 
odency in Sandhoff’s disease is seen 
-ultras ructurally, in almost every tis- 
Ne ed, as storage cytosomes; 
¿these vary in their concentration and 
mfivaration in the different or- 








> ogans*™ In neurons, including those of 


___ the retina, they are generally similar 
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to those described in Tay-Sachs dis- 
ease.” However, in Tay-Sachs dis- 
ease, the neuronal cytoplasm is filled 
with round to oval, membranous cyto- 
plasmic bodies that are fairly uniform 
in diameter (0.5 to 2 ») and that are 
composed of closely packed, concentri- 
cally arranged, electron-dense lamel- 
lae. In Sandhoff’s disease, the stor- 
age cytosomes in the cerebral neurons 
may show a greater degree of pleo- 
morphism with a larger variation in 
size and configuration and include 
typical membranous cytoplasmic 
bodies, zebra bodies, and various vesi- 
cles and granules.” Our findings in 
retinal ganglion cells and those of 
Garner’ are consistent with this. Sim- 
ilar pleomorphic cytoplasmic inclu- 
sions have also been described in reti- 
nal ganglion cells in a variety of meta- 
bolie storage disorders, including Gyu, 
gangliosidosis types 1 and 2,” 
metachromatic leukodystrophy,??*? 
Niemann-Pick disease,” lactosyl cer- 
amidosis,?* and Hunter’s syndrome.” 
In Tay-Sachs disease, different reti- 
nal ganglion cells may exhibit varia- 
tions in storage material ranging 
from typical membranous cytoplasmic 
bodies in some to more pleomorphic 
confluent structures in others.” It 
thus appears that the variation of the 
storage cytosomes noted in different 
conditions and in different neurons in 
the same disease may be a reflection 
not only of the defective enzymes but 


also of the nature and degree of meta- 
bolic activity of the neuron examined. 
This seems to be the:sitaation in the 
different cell layers of the retina in 
our patient with Sandhoff’s disease, 
where a lesser number of more uni- 
form storage cytosomes were noted in 
the neurons of the inner, and especial- 
ly outer, nuclear layers im contrast to 
the pleomorphic structures that 
packed the ganglion eells. 

The storage in astrocytes (as seen in 
the optic nerve in our case and noted 
by others’) is far mere extensive in 
Sandhoff’s disease than n any of the 
other gangliosidoses. 

The membranous cytoplasmic 
bodies that are character’ stic of all the 
gangliosidoses represen: aggregates 
of gangliosides and them derivatives 
with cholesterol and phospholipid, 
which have been oriented to form 
membranes.” Stern” has demon- 
strated their developmert experimen- 
tally by adding exogenous ganglioside 
to cultured nervous tissue. Since these 
cytosomes are usually m2mbrane-lim- 
ited and demonstrate intense acid 
phosphatase activity, they are be- 
lieved to represent distended lyso- 
somes that are progress?vely accumu- 
lating the storage material due to the 
deficiency of the corresponding lyso- 
somal degradative enzymes, which in 
Sandhoff’s disease are hexosamini- 
dase A and B.” 

In the keratocytes of our patient, 
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the membrane-bound storage cyto- 
somes showed a different configura- 
tion, with the contents being either 
electron lucent (ie, probably dissolved 
out) or composed of pale fibrillogranu- 
lar material; only less frequently were 
dense amorphous material and collec- 
tions of lamellae seen. These findings 
are similar to those noted in the muco- 
polysaccharidoses (MPS), another 
group of lysosomal storage disorders 
in which acid mucopolysaccharides 
(AMPs, also termed “proteoglycos- 
aminoglycans”) are stored due to a 
deficiency of their lysosomal degrada- 
tive enzymes.” While AMPs are 
the major storage substances in the 
MPS and are represented by fibrillo- 
granular material, glycolipids have 


> also been shown to accumulate in 


some tissues, including the retina, 
where they are seen as zebra 
bodies.” In Sandhoff’s disease the 
situation is reversed, with the major 
storage substance being glycolipids, 
while there appears to be accumula- 
tion of other substances within the 
cornea. Suzuki and co-workers* have 
demonstrated biochemically in Sand- 
hoff’s disease the presence of hexo- 
samine-containing substances other 
than glycolipids that probably repre- 
sent glycoproteins and oligosacchar- 
ides. Ng Ying Kin and Wolfe” have 
identified an oligosaccharide stored in 
the liver in Sandhoff’s disease and 
suggested that it was the residue of a 
glycoprotein. Another group of stor- 
age diseases are the mucolipidoses, 
which have features that are common 
to both the sphingolipidoses and MPS, 


with the combined storage of glycolip- - 


id (as membranous lamellar struc- 
tures) and AMP (as fibrillogranular 
material) within lysosomal inclu- 
sions. 18. 19.32-34 


Retinal Findings 


The foveal cherry-red spot, the clin- 
ical hallmark of Tay-Sachs disease’ 
and of Sandhoff’s disease,” has been 
described in numerous other lipid 
storage disorders, including Gu, gan- 
gliosidosis type 1,* Niemann-Pick dis- 
ease,“ late infantile metachromatic 
leukodystrophy,’*? Farber’s lipogran- 
ulomatosis,® mucolipidosis type 1,” 
cherry-red — spot-myoclonus syn- 
drome,” and a few other condi- 
tions. This clinical sign reflects the 
storage of a variety of glycolipids in 
the retinal ganglion cells, resulting in 
an obscuration of the underlying chor- 
oidal vasculature, especially in the 
macular area where the ganglion cells 
are greatest in concentration. This 
process does not occur at the fovea, 
which does not have ganglion cells, so 
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the normal choroidal circulation 
shines through and appears as a cher- 
ry-red spot in contrast to the sur- 
rounding perifoveal pallor or gray- 
ness. This phenomenon appears to be 
a quantitative one, so that those con- 
ditions that show a massive accumula- 
tion of storage material, such as Tay- 
Sachs disease and Sandhoff’s disease, 
produce a conspicuous white opacifica- 
tion of the retina with the classic 
cherry-red spot, while the less abun- 
dant intracellular accumulation of gly- 
colipid in late infantile metachromatic 
leukodystrophy results in perifoveal 
grayness. In some storage diseases 
such as Gy, gangliosidosis type 2," 
adult metachromatic leukodystro- 
phy, and Hunter’s syndrome,” mild 
glycolipid storage has been demon- 
strated ultrastructurally but no macu- 
lar abnormalities have been described 
clinically. In other conditions such as 
lactosy! ceramidosis, the stored lipid 
may be abundant but results in-exces- 
sive ganglion cell death, so macular 
abnormalities may not be observed.” 
In those disorders, including Tay- 
Sachs disease and Sandhoff’s disease, 
where there is a massive accumulation 
of storage material that interferes 
with normal cellular metabolism, gan- 
glion cell death and Wallerian degen- 
eration of axons result in optic atro- 
phy. 

Another interesting finding in our 
case was the presence of storage 
cytosomes in all the cell layers of the 
retina, including the inner segments 
of the photoreceptor cells. Other 
reports on the ultrastructural findings 
in the retina in Sandhoff’s disease 
and Tay-Sachs disease have noted 
storage only in the retinal ganglion 
cell layer, which was the only retinal 
cell layer in which abnormalities were 
evident by light microscopy.*"*-"* Stor- 
age cytosomes have been noted in all 
the cell layers of the retina in other 
lipid storage disorders, including Nie- 
mann-Pick disease” and the Jansky- 
Bielschowsky form of neuronal ceroid- 
lipofuscinosis (Batten-Vogt syn- 
drome).‘'* In mucolipidosis type H, 
the only portion of the retina that 
contained membrane-bound lamellar 
inclusions was the inner segment of 
the photoreceptors.” 


Corneal Findings 


In our patient, the corneas were 
clear clinically and showed no abnor- 
mality in paraffin-embedded sections 
and frozen sections studied by light 
microscopy. However, because of the 
case report by Tremblay and Szots’ on 
a patient with Sandhoff’s disease who 
was noted clinically to have slightly 


opalescent corneas as well as foveal 
cherry-red spots, we studied the cor- 
nea of our patient by electron micros- 
copy.-In their patient,’ light micro- 
scopic abnormalities included numer- 
ous vacuolated keratocytes replacing 
Bowman’s membrane and lying in the 
anterior corneal stroma. Ultrastruc- 
turally, the storage cytosomes were 
almost identical to those noted in the 
keratocytes from our patient. These 
electron microscopic. findings resem- 
ble those noted in the keratocytes in 
the MPS and mucolipidoses where the 
storage material has been «identified 
as AMP."**52829%3" Histochemical ex- 
amination did not show an excess 
amount of AMP in the corneas in 
Sandhoff's. disease, suggesting that 
there was little deposition of AMP in 


the distended lysosomes and storage 


of a different substance that leaves an 
ultrastructural residue similar to that 
of the MPS. In mucolipidosis type II, 
as well, the ultrastructural findings in 
the cornea resemble those of the MPS 
but an excess accumulation of AMP is 
not. evident histochemically." The 


“Storage material in the cornea in 


Sandhoff’s disease is different histo- 
chemically and by electron microscopy 
from that in the nervous system and 
other tissues; this reflects the differ- 
ent metabolic processes of these tis- 
sues. 

The cornea in Tremblay and Szots’ 
patient’ appeared opalescent, «while all 
other individuals with Sandhoff’s dis- 
ease, including our patient, had clear 
corneas. The corneas have also been 
noted to be clear in most patients with 
Hunter’s syndrome and mucolipidosis 
type II, yet storage material has been 
demonstrated ultrastructurally in the 
keratocytes in both of these condi- 
tions.*** In MPS (IH, IS, IV, and 
VI)*** and other storage conditions 
(eg, Gy, gangliosidosis type 1°) with 
corneal clouding, including Tremblay 
and Szots’ patient,’ marked corneal 
stromal alterations have been de- 
scribed, such as extensive swelling 
and disruption of stroma keratocytes, 
release of intracellular contents, and a 
secondary disturbance of the normal 
configuration of the highly organized 
collagen lamellae. These stromal alter- 
ations presumably have resulted in 
the notable reductions in corneal 
transparency. In our patient, as in 
most individuals with Hunter’s syn- 
drome and mucolipidosis type II, the 


corneas were clinically clear, probably, 
because of the relatively lower concen- 


tration of storage material in the ker- 
atocytes so that marked stromal alter- 
ations were not observed.2>*3 

Since corneal clouding was noted in 
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“ef kidney 


; ‘disease: Th 


Tremblay and Szots’ patient,’ a diag- 
nosis of Sanchoff’s disease has to be 
considered in infants who have this 
charadteristic along with foveal cher- 
ry-rec spots. This combination of clin- 
ical findings has also been described 
in Gy, gangliosidosis type 1,5 Nie- 


ick disease, mucolipidosis 
“and some other conditions.**-*° 





These signs have been reported to 


CCU infantile metachromatic leu- 


_  kodysrophy, = but this claim has 
< been based on 


“equivocal” corneal 
cloudiag in only one child without 
pathologic confirmation of corneal 
involvement.” 


General Comments, 
Genetics, and Therapy 


While Tay-Sachs disease occurs 
i in Ashkenazi Jewish children, 
the patients with Sandhoff’s 
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disease have been non-Jewish." 
Some of the non-Jewish children 
described as having Tay-Sachs disease 
in the past, when enzyme analyses 
could not be done, may actually have 
had Sandhoff’s disease. 

As with all the gangliosidoses, there 
is no effective therapy for Sandhoff’s 
disease. However, with the introduc- 
tion of techniques for assaying hexo- 
saminidase in serum, leukocytes, cul- 
tured skin fibroblasts, and CSF, 
genetic counseling has been greatly 
facilitated.’* Prenatal diagnosis is pos- 
sible by measuring the enzyme level in 
amniotic fluid and cultured and uncul- 
tured amniotic cells. Heterozygotes 
have an intermediate level of the defi- 
cient enzyme, so that carriers of the 
abnormal gene may be identified, as 
was done with the parents of our 
patient. >" Therapy today consists 


References 


J Neuropathol Erp Neurol 22:18-55, 1963. 

17. Fontaine G, Resibois A, Tondeur M, et al: 
Gangliosidosis with total hexosaminičase defi- 
ciency: Clinical, biochemical and ultrastructural 
studies and comparison with conventional cases 
of Tay-Sachs disease. Acta Neuropathol 23:118- 
132, 1973. 

18. Emery JM, Green WR, Wyllie EG, et al: 
G,,,-gangliosidosis: Gcular and pathological mani- 
festations. Arch Ophthalmol 85:177-187, 1971. 

19. Goebel HH, Fix JD, Zeman W: Retinal 
pathology in Gu, gangliosidosis, type 11. Am J 
Ophthalmol 75:434-441, 1973. 

20. Cogan DG, Kuwabara T, Moser H: Meta- 
chromatic leucodystrophy. Ophthalmologica 
160:2-17, 1970. 

21. Goebel HH, Shimokawa K, Argyrakis A, et 
al: The ultrastructure of the retina in adult 
metachromatic leukodystrophy. Am J Ophthal- 
mol 85:841-849, 1978. 

22. Libert J, Van Hoof F, Toussaint D, et al: 
Ocular findings in metachromatic letxodystro- 
phy: An electron microscopic and enzyme study 
in different clinical and genetic variants. Arch 
Ophthalmol 97:1495-1504, 1979. 

23. Libert J, Toussaint D, Guiselings R: Ocular 
findings in Niemann-Pick disease. Am J Oph- 
thalmol 80:991-1002, 1975. 

24. Weiter J, Farkas TG: Retinal abnormali- 
ties in lactosy] ceramidosis. Am J Oshthalmol 
76:804-810, 1973. 

25. Topping TM, Kenyon KR, Goldberg MF, et 
al: Ultrastructural ocular pathology of Hunter's 
syndrome: Systemie mucopolysaecharicosis type 
H. Arch Ophthalmol 96:164-177, 1971. 

26. Samuels S, Gonatas NK, Weiss M: Forma- 
tion of the membranous cytoplasmic bodies in 
Tay-Sachs disease: An in vitro study. J Neuropa- 
thol Erp Neurol 24:256-264, 1965. 

27. Stern J: The induction of ganglioside stor- 
age in nervous system cultures. Leh Invest 
26:509-514, 1972. 

28. Kenyon KR, Topping TM, Green WR, et al: 
Ocular pathology of the Maroteaux-Lamy syn- 
drome (systemic mucopolysaccharidosis:type VI). 
Am J Ophthalmol 73:718-741, 1972. 

29. Quigley HA, Kenyon KR: Ultrastructural 
and histochemical studies of a newly recognized 
form of systemic mucopolysaccharidosis (Maro- 
teaux-Lamy syndrome, mild phenotype). Am J 
Ophthalmel 77:809-818, 1974. 

30. Suzuki Y, Jacob JC, Suzuki K, et ak: Guys 
gangliosidosis with total hexosaminidase defi- 








mainly of prophylaxis by genetie 
counseling of carriers, detection of 
affected fetuses by amniocentesis, 
and therapeutie aborticn if the par- . 
ents so desire. Enzyme replacement 
therapy is still in the investigational 
phase and is not yet clinically practi- 
cable. A major problem is getting the 
enzyme, a large molecuk, to cross the 
blood-brain barrier.” 
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the electron micrographs. 
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Adenoid Cystic Carcinoma 
of the Lacrimal Gland in a Child 


Ghassan Dagher, MD; Richard L. Anderson, MD; Karl C. Ossoinig, MD; John D. Baker, MD 


è An unusual case of adenoid cystic 
carcinoma of the lacrimal gland occurred 
in an 11-year-old child. Clinical, echo- 
graphic, and histopathologic characteris- 
tics, as well as the management of this 
usually fatal disease, are discussed. The 
subtle signs and symptoms of this tumor 
‘were noted at the age of 9 years. A review 
“of the literature reveals this to be the 
“youngest patient in whom this tumor has 
-been reported. 
`- (Arch Ophthalmol 98:1098-1100, 1980) 


Agenoid cystic carcinoma assumes a 
“™ special importance among epithe- 
lial lacrimal gland tumors for several 
reasons: (1) About half the epithelial 
tumors of the lacrimal gland are carci- 
‘nomas; of these, the adenoid cystic 
variety is the most common. (2) It 
¿affects a relatively young patient pop- 
ulation, with a mean age of 41 years. 
(8) Failure to separate this tumor 
from mixed tumors with which it ean 
share some histopathologic features 
has been responsible for much of the 
earlier confusion regarding the celas- 
sification and clinical behavior of epi- 
thelial lacrimal gland tumors, (4) The 
poor prognosis of this tumor, despite 
its relative accessibility to detection 
< and radical surgery, emphasizes the 

“need for early diagnosis and addition- 
_ al data that may contribute to a better 
‘understanding of the pathogenesis 
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and behavior of this often fatal dis- 
ease. 

This report describes an unusual 
case of adenoid cystic carcinoma with 
symptoms beginning at the age of 9 
years. To our knowledge, our patient 
is the youngest in whom such a tumor 
has been reported in the literature. 


REPORT OF A CASE 


An 11-year-old boy had slight fullness 
and intermittent pain and swelling of his 
left orbit at the age of 9 years. During the 
next year and a half, he was seen by 
several ophthalmologists, who interpreted 
the condition as allergy or sinus disease. In 
November 1978, he was seen by one of us 
(J.D.B.), who was able to palpate a hard, 
nontender mass in the lacrimal gland area 
(Fig 1). Skull films showed fossa formation 
without bony destruction in the superior- 
temporal aspect of the left orbit (Fig 2), 
indicating a long-standing process. Compu- 
terized tomography demonstrated a mass 
in the anterior-temporal part of the left 
orbit. (Fig 3). An examination with the 
patient under anesthesia on Dee 12, 1978, 
showed a solid tumor extending around the 
globe inside the orbital rim. Its inferior 
extent was just below the lateral canthal 
tendon, and superiorly it involved the lacri- 
mal gland. A biopsy specimen was taken 
through a superior fornix exposure, along 
the anterior-inferior edge of the mass. 
Clinically, the lesion appeared encapsu- 
lated and had glandular, soft tissue under- 
neath. Frozen sections were not diagnostic, 
and the tumor capsule was closed. 

The patient was referred to the Orbital 
Clinic at the University of Iowa, Iowa City. 
Except for some postoperative lid swelling 
and ecchymosis, the results of an eye exam- 
ination on Dec 14, 1978, were normal (vi- 
sion, 20/20 OU), and neither preauricular 
nor cervical lymph nodes were palpable. 
Echography (Fig 4) showed a rounded, 
well-outlined (encapsulated), hard, solid, 
nonvascularized mass in the upper tempo- 
ral quadrant of the left orbit (between 12 


and 3 o'clock). The average diameter of the 
tumor was 18 mm. The acoustic reflectivity 
was low to medium, with some degree of 
heterogeneity indicated by several longer 
and higher spikes. The remainder of the 
orbit appeared normal: on echographic 
examination. Review of the permanent 
biopsy: sections obtained in Detroit. con- 
firmed the diagnosis of adenoid cystiz car- 
cinoma of the lacrimal gland. 

On Dec 15, 1978, the patient underwent a 
radical exenteration of the left orbit, with 
en bloc removal of the orbital roof and 
lateral wall. The en bloc excision encom- 
passed the bony fossa in which the tumor 
was located and the remainder of the orbit- 
al contents. Care was taken not to touch 
the tumor. The tumor seemed well encap- 
sulated, and there was.no evidence of bony 
invasion. The frontal and temporal lobe 
dura and the remainder of the bony orbit 
were covered by a large, split-thicxness 
skin graft from the thigh. The graf: was 
run through a mesher to enlarge it and 
provide perforation sites for postoperative 
oozing prior to its being sutured into posi- 
tion. 


PATHOLOGIC FINDINGS 


The specimen consisted of the left 
globe, attached eyelids, and orbital 
tissue and measured 40 x 35 x 35 
mm. The orbital tumor measured 
about 20 x 15 x 15 mm. The globe 
and lids showed no  notewcrthy 
changes. 

The main tumor mass was encepsu- 
lated and consisted of small, tightly 
packed cells: with uniform, darkly 
staining nuclei and scanty cytoplasm. 
There were no mitotic figures. The 
tumor cell aggregates (Fig 5) con- 
tained numerous cyst-like spaces» 


filled with gray, mucinous material, %4 


producing a Swiss-cheese pattern. 
There were areas in which the tumor 
assumed a cylindromatous struczure, 
with elongated strands of hyalinized 
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Fig 2.—-Skuill fiim, November 1978. Arrows 
indicate enlargement of lacrimal fossa 
withoutdestruction of bone, 








we y 


Fig 3.—Scan, November 1978, sowing 
large left anterior orbital tumor. 





Fig 5.~Swiss-cheese and cylindromatous 
pattern of tumor. Mucinous material is 
presentwithin cystic spaces (hematoxylin- 
eosin, original magnification x 50). 





+ 


Arch Oohihaimel—Vol 98, June 1980 


Fig 6.—Main tumor mass with pseuclocap- 
sule harboring foci of chronic inffamma- 
tion (hematoxylin-eosin, original magnifi- 
cation x7). 











Fig 4.—A-scan echograms from lacrimal 
gland tumor (top and center) and normal 
lacrimal gland area of fellow orbit (bot- 
tom). All echograms were obtained with 
tissue sensitivity with standard instrument. 
Probe was placed on inferior nasal surface 
of globe, and beam was directed through 
globe into lacrimal gland area (transocular 
approach). | indicates initial spike of sur- 
face of globe; V, baseline from clear 
vitreous; W, ocular wall spikes repre- 
senting retinal, choroidal, and scleral sur- 
faces opposite to probe: T, tumor echo- 
gram showing low to medium reflectivity 
with moderate degree of heterogeneity; S, 
surface spikes from tumor capsule; B, 
orbital bone signal; 0, normal orbital echo- 
gram containing short, high spikes from 
high-reflective normal tissues in fellow 
orbit. 


Fig 7.—Oculofacial prosthesis. Patient 
shown wearing nonprescription, tinted 
glasses. Large plastic-frame glasses have 
been ordered that mask brow and use 
cosmetic optics. 
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stroma sandwiched between a uni- 
form single layer of malignant epithe- 
lial cells. There was almost total de- 
struction and replacement of normal 
lacrimal gland tissue. The tumor was 
surrounded by a pseudocapsule that 
harbored several foci of chronic 
inflammatory cells. However, there 
was some normal lacrimal gland tissue 
lying just outside the confines of the 
capsule. 

Examination of orbital apex tissue 
showed normal skeletal muscles, with 
no evidence of a malignant process. 
There was no tumor in the pieces of 
bone removed from the orbital roof 
and lateral orbital wall. Also, a small 
piece of nerve tissue, which was in 
close proximity to the lacrimal tumor 
(probably a lacrimal nerve), was 
markedly thickened and edematous, 
and there was no definite evidence of 
tumor extension. 

The pathologic diagnosis was ade- 
noid cystic carcinoma of the lacrimal 
gland. No evidence of bone, nerve, or 
orbital apex involvement was pres- 
ent. 


COMMENT 


The peak incidence of adenoid cys- 
tic carcinoma is in the fourth deeade, 
although much younger patients may 
rarely be affected. Font and Gamel, 
who reported the largest series in the 
literature (79 patients), gave an age 
range of 12 to 76 years. Our patient 
would thus be the youngest reported 
case of malignant epithelial tumor of 
the lacrimal gland. 

Our case serves to reemphasize the 
fact that any unilateral mass in the 
upper temporal quadrant should be 
considered a malignant tumor of the 
lacrimal gland until proven otherwise, 
regardless of the patient’s age. A high 
clinical suspicion is indicated to assure 
early diagnosis and adequate. treat- 
ment for this potentially fatal disease, 
even in teenagers and children where 
these tumors might be mistaken for 
dermoids. 

The most helpful echographie find- 
ing in our case was that of encapsula- 
tion. This echographie sign always 
suggests early complete excision of a 
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lacrimal gland mass. While standard 


echography often helps to identify 
lacrimal gland tumors, such as inflam- 
matory pseudotumors, lymphomas, 
mixed tumors, and carcinomas,’ this 
identification is less efficient and safe 
within the group of well-encapsulated 
tumors of the lacrimal gland. The 
tumor seen in our case, for instance, 
could not be distinguished on echogra- 
phy from a benign mixed tumor. Its 
internal acoustic structure differed 
only slightly from that of encapsu- 
lated pseudotumors and lymphomas of 
the lacrimal gland, which show a more 
homogeneous internal structure and 
lack the longer and higher spikes seen 
in this case (Fig 6). Therefore, a lacri- 
mal gland tumor should always be 
excised early and completely when 
echography indicates that it is well 
encapsulated. This is in contrast. to 
echographice detection of poorly out- 
lined or diffuse inflammatory pseudo- 
tumors or lymphomas of the lacrimal 
gland in which an incisional biopsy for 
the purpose of histological confirma- 
tion is the usual approach. Follow-up 
examinations with echography will 
indicate whether a lesion is growing, 
stable, or shrinking. 

The histopathologic characteris- 
ties’ relevant to the management of 
these tumors include the following: (1) 
Adenoid cystic carcinomas are highly 
invasive tumors with a tendency to 
invade between tissue planes and 
along nerves and blood vessels; they 
can also infiltrate and extend through 
bone. (2) The majority of these tumors 
arise de novo, but the few that arise 
from benign mixed tumors have a 
better prognosis. (3) Local recurrence 
is sometimes noted after long disease- 
free intervals. Distant metastases will 
develop in many of these patients, 
particularly to the lungs, while the 
primary lesion is under control. Some 
patients die early, whereas others 
may live asymptomatically for years. 
A long follow-up, perhaps up to 15 
years, is needed before meaningful 
conclusions regarding a cure can be 
made. (4) Examinations of exentera- 
tion specimens generally reveal that 
tumor excision was incomplete, and 
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tumor cells have been left behind in 
the remaining orbital soft tissue or 


-bone. It. is thought that recurrent car- 


cinoma of the lacrimal gland is due to 
tissue being left behind. 

The above histopathologie features 
seem to support the concept of en bloc 
excision promoted by Henderson and 
Neault® and the bone resection tech- 
nique proposed by Reese and Jones.’ 
Stewart et al have recently advocated 
radical surgery to improve survival 
from this disease." 

Our case also serves as an example 
of the failure of frozen sections to 
provide the correct orbital diagnosis, 
despite a 95% overall accuracy of the 
technique.” We tend to agree with 
Font and Gamel that incisional biopsy 
of suspected. lacrimal gland tumors 
has no advantage, even with the avail- 
ability of. frozen sections. In their 
series, biopsy was associated with a 
high recurrence rate in benign mixed 
tumors and lower survival in patients 
with malignant tumors.' In contrast, 
excisional biopsy with intact capsule 


in suspected lacrimal gland neoplasms 


was associated with better results on 
both accounts. We find the approach 
to lacrimal fossa masses suggested by 
Stewart et alt to be quite valuable. 
Their approach is based on the dura- 
tion of symptoms and roentgenologic 
findings. If one adds echographic 
evaluation to this method, most 
masses can be categorized into lesions 
requiring excisional biopsy vs thase to 
be followed up or requiring incisional 
biopsy. In retrospect, we can say that 
a complete excision that respects the 


‘integrity of the tumor capsule, rather 


than an incisional biopsy, would have 
been preferable as the initial proce- 
dure in our patient. However, the 
tumor encapsulation; the lack of bone, 
nerve, vessel, and orbital apex involve- 
ment in the exenteration specimen; 
and the close spatial relationship 
between biopsy and exenteration are 
interpreted as promising signs for a 
cure of this young patient. The 
patient’s socket remains clear one 
year following exenteration, and his 
oculofacial prosthesis provides ade- 
quate cosmesis (Fig 7). 
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Surgical Technique 


oo + We have devised a simple technique 
_ to facilitate the use of vitreous cavity gas 
|e complicated cases of pseudophakic 







retinal detachment with pupillary support 


‘intraocalar lenses. A 10-0 monofilament 


suture is placed across the anterior cham- 
ber just prior to instilling gas in the 
vitreous cavity.. This retaining suture pre- 
vants ‘the pseudophakos from being dis- 
placed forward by the gas bubble, possi- 
biy damaging the corneal endothelium. 
The anterior chamber suture is removed 
easily at the slit-lamp examination several 
days postoperatively when intraocular gas 
is no lenger present. i 
{AreP Ophthalmol 98:1101, 1980) 


[otraccular gas has proved beneficial 

in certain complicated retinal. de- 
tachments, especially when treated by 
pars plana vitrectomy.: Eyes with 
pseudephakie retinal detachment that 
have pupillary support lenses pose a 
particular problem for the use of 
vitreous, cavity gas, since the gas 
immediately forces the pseudophakos 
forward, causing endothelial damage. 
We devised a simple technique to per- 
mit the use of intraocular gas in eyes 
with pupillary support lenses. 

Our technigue is a modification of 
the temporary anterior chamber re- 
taining suture described by Simcoe?’ 
for use during lens implantation sur- 
‘gery. A needle with a 10-0 monofila- 





‘ment suture'is passed into the anteri- 
“@y chamber at the nasal limbus 2 mm 


above the horizontal meridian and 
brought out at the nasal limbus 2 mm 
below “the horizontal meridian (Fig- 
ure, A), A stab wound is made at the 
temporal limbus In the horizontal me- 
ridian avith a myringotomy blade or a 
cisposable Ziegler knife: A 27-gauge 
needle with a self-made bent tip is 
placed. into the anterior chamber 
through the temporal stab wound and 
passed across the anterior chamber to 
engages the previously placed loop of 
rioncfilament suture (Figure, B). The 
ig brought across the anterior 
er and-out of the stab wound 
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(Figure, €). An episcleral 7-0 chromic 
suture is used to secure the loop. The 
two externa! nasal suture ends are 
tied together at the limbus with just 
enough tension to form a suture trian- 
gle that is free from slack (Figure, D). 
Vitreous cavity gas can then be safely 
placed in the eye using a pars plana 
fluid-gas exchange procedure. The 
anterior chamber retaining suture 
prevents forward displacement of the 
pupillary support lens (Figure, E). 
When ‘the gas bubble is gore, the 
temporal suture is cut flush with the 
conjunctiva at the slit-lamp examina- 
tion and the anterior chamber suture 
removed by pulling the nasal suture 
loop. 

We have used this anterior chamber 
retaining suture in three cases involv- 
ing vitrectomy, scleral buckling, and 
intraocular gas in eyes with: retinal 
detachment that have pupillary sup- 
port intraocular lenses. No complica- 
tions have occurred to date. We place 
the anterior chamber suture following 
completion of the vitrectomy and 





Anterior Chamber Suture in Pseudophakic 


Retinal Detachments Requiring Intraocular Gas 


Dwain G. Fuller, MD, William E. Hutton, MD 


scleral buckling, since the pars plana 
infusion line can be kept slightly open 
during suture placement, thus pre- 
venting shallowing of che anterior 
chamber. This technique has proved 
simple to perform and permits safe 
use of intraocular gas m. eyes with 
pupillary support intraocular lenses.. 
In our experience, a retaining suture 
is not necessary for use of intraocular 
gas in eyes with anterior chamber 
(angle-fixated) or posterior chamber 
lenses. 


Robert Cameron, MD, suggested this possible“ 
application of an anterior chameer suture to us. 
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Diagrammatic sequence showing steps in placement of anterior chamber re- 
taining suture in eye with pseucophakic retinal detachment and pupillery support 
intraocular lens. : 


Anterior Chamber Suture—Fuller & Hutton 
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Laboratory Sciences 


<U uS. Following the suggestion that prosta- 
< glandins are involved in corneal neovas- 
` Gularization, two inhibitors of prostaglan- 
-< din formation, prednisolone acetate and 
‘| flurbiprofen sodium, have been evaluated 
‘In two experimental models of corneal 
neovascularization. The fatty acid cyclo- 
oxygenase inhibitor, flurbiprofen, at con- 
centrations of 0.01% and 0.1%, signifi- 
cantly decreased the rate of vessel growth 
compared with vehicie controls in both 
silver nitrate cauterization and anterior 
chamber alloxan models of corneal neo- 
vascularization. Prednisolone, at a con- 
centration of 1%, was used as a. positive 
control. It did inhibit neovascularization in 
the latter model, but was ineffective in the 
` former. It is concluded that 0.1% flurbi- 
profen is equipotent to 1% prednisolone 
as an inhibitor of corneal neovasculariza- 
tion, The mechanism is unknown but is 
~~ likely to be via inhibition of prostaglandin 
< formation and/or inhibition of leukocytic 
infiltration. 

(Arch Ophthalmol 98:1102-1105, 1980) 





Use of Flurbiprofen 


to Inhibit Corneal Neovascularization 


«Charles A. Cooper, MD; Michael V. W. Bergamini, PhD; Irving H. Leopold, MD, DSe 


orticosteroids have long . been 

known to be useful agents in the 
prevention of corneal neovasculariza- 
tion in a variety of clinical and exper- 
imental circumstances.'’? It was ini- 
tially felt by Ashton and Cook that 
these drugs worked by decreasing cor- 
neal edema, as well as by promoting 
vasomotor tone and preventing an 
inerease in capillary permeability.* In 
contrast, prostaglandins, particularly 
of the E series, have been shown to 
produce and potentiate edema. Also, 
it was recently demonstrated by Ben 
Ezra’ that many varieties of prosta- 
glandins show a strong vasoformative 
tendency. It is now well established 
that corticosteroids block prostaglan- 
din formation by preventing the acti- 
vation of phospholipase A, (EC 
3.1.1.4), a key enzyme in the prosta- 
glandin biosynthetic pathway (Fig 
1). If these agents reduce neovascu- 
larization by inhibiting prostaglandin 
formation, might other inhibitors of 
prostaglandin formation have the 
same effect? One such inhibitor is 
flurbiprofen, a nonsteroidal anti- 
inflammatory agent that is thought to 
inhibit prostaglandin synthesis by 
inhibiting the fatty acid cyclo-oxygen- 
ase (EC 1.14.99.1) in a competitive, 
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time-dependent, irreversible man- 
ner." The aim of this study is to 
assess whether flurbiprofen alters 
potential neovascular response when 
compared with 1% predhisolone ace- 
tate (Pred Forte) and vehicle controls 
in two experimental: models. 


MATERIALS AND METHODS 
Silver Nitrate Cauterization 


Using the technique of Fromer and 
Klintworth,”’. silver nitrate burns were 
applied to initiate the neovascular stimu- 
lus. New Zealand albino rabbits weighing 2 
to 3 kg were sedated with intramuscularly 
administered ketamine hydrochloride and 
given 1 drop (0.05 mL) of proparacaine 
hydrochloride (Ophthetic) topically in both 
eyes. After a few seconds, the excess anes- 
thetic was washed out with distilled water 
to prevent silver chloride precipitation. A 
silver nitrate applicator stick was touched 
to the cornea with slight pressure for 5 to 7 
s, 3 mm from the corneal-scleral limbus at 
the 12-o’clock position. The duration of 
exposure and distance from the limbus 
were. found in preliminary experiments to 
alter the stimulus to vessel invasion. The 
position and duration of the burn selected 
provided a stimulus that produced vessel 


‘growth in most cases, but was not so strong 


as to mask any therapeutic effect of the 
medications. Within 30 minutes after the 
burn was applied, treatment was started 
with the medication to'be used, 1 drop four 
times per day. Three groups of rabbits 
were used and were treated with 1% pred» 


nisolone acetate (Pred Forte), 0.1% flurbi- %¥ 


profen sodium {Froben [Great Britain]), or 
0.01% flurbiprofen sodium. The other eye 
received. a vehicle control following the 
burn. All eyes were examined by slit-lamp 
biomicroscopy daily for seven days. They 
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- were assessed for length of the leading 

vessel Inthe aeovascular tuft using a mea- 
“suring reticle, and vessels on the cornea 
© were measured and counted to estimate 
«total ergth of, vessels invading the cor- 


< Anterior Chamber 
. wlloxar Injection 


The sscong method employed to elicit 
neovaseularization was modified from 
work dowe previously. +=- After intramus- 
cular ketamine administration and topieal 
application of proparacaine, the rabbit eye 
was proptosed. A 30-gauge needle mounted 
on a Eml. tuberculosis syringe was 
inserted obliewely through the cornea, and 
0.05 mi. of a 0.6M solution of alloxan 
monohydrate was injected into the anteri- 
or chamber. Drug treatments began within 
i 2 with the silver nitrate cau- 
¿times daily), with one eye 
hiele control. All eyes were 
ays 1,2, 4, 6,8, 10, 12, and 14. 

í gth o vascular invasion at the 12-, 
8+, 6, ancl 9-oxlock positions was measured 
in units of m@limeters and the mean value 
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of the four measurements served as the 
eye’s score for that day. One group of 
animals was medicated with 1% predniso- 
lone; a second group was medicated with 
0.1% flurbiprofen. In each group, the sec- 
ond eye received the vehicle alone as con- 
trol. 


RESULTS 
Silver Nitrate Technique 


In controls, vessels were usually 
seen invading the cornea by cay 2 or 8, 
and continued in toward the burn 
during subsequent days. Six animals 
in the prednisolone test group did not 
show amy vascular invasion in either 
control cr experimental eye, and were 
not included in the data analysis. Val- 
ues for degree of corneal invasion in 
the varieus experiments are shown in 
Table 1 and Fig 2. Predniselone did 
not seers to significantly alter neovas- 
cularization using this model. Howev- 
er, 0.1% flurbiprofen appeared to 
decrease vessel proliferation.and de- 


layed its onset. By day 7, the mean 
total length of vessels present.in the 
vehicle control group was five times. 
that present in the 0.1% flurbiprofen. 
group (30 mm vs 6 mm). This differ 
ence is significant (P < .005). Results 
with 0.01% fiurbiprofen were less dra- 
matic, but a decrease m the amount 
and rate of vessel growth was 
observed at day 7 for total vessels 
present. : 





Alloxan Technique 


By day 2, all but two eyes had 
opacified completely. These two were. 
dropped from the experiment. Marked 
keratoectasia' was seen in almost al 
cases, which may have been a result of 
secondary glaucoma. Values for th 
degree of corneal invasion are shown. 
in Table 2 and Fig 2. Both predniso~ 
lone and 0.1% flurbiprofen were 
effective in inhibiting vessel growth 
when compared ‘with controls. These 
differences were significant to a level 
of P < .05 in both cases. 


COMMENT 


Flurbiprofen and corticosteroids ap- 
pear to inhibit corneal :-neovasculariza- 
tion in the alloxan model, while flurbi- : 
profen clearly is more effective in the 
silver nitrate model. While both of. 
these models have been criticized: on 
the basis of their reproducibility,” for 
the most part, lesions were consistent- 
ly duplicated from experiment to 
experiment. The data lead to the con- 
clusion that these drugs do inhibit 
growth of vessels onto the. cornea. 
Two possibilities may be considered to 
explain the observations. 

One possibility that. must ‘be ad- 
dressed is the anti-inflammatory role 
of these agents and possible preven- 


tion of leukocyte migration. Klint- _ 


worth suggests that “corneal vascular- 
ization is usually a manifestation of 
the inflammatory response and me- 
diated by leukocytes.” The silver 
nitrate burn has been demonstrated — 
to stimulate leukocytic migration.” 

Alloxan injection is likely to have 

actions similar to topically applied 

alloxan, which has also been demon- 

strated to stimulate leukocytic migra- 

tion.” It is possible that corticoste- 

roids and: flurbiprofen prevent leuko- 

eytic migration and subsequent re- 

lease of prostaglandins from these- 
cells into the cornea. This assumes, of 

course, that prostaglandins are manu- 

factured by leukocytes in the cornea 

as in other tissues.**" 

On the other hand, Eliason’s work 
supports the view that leukocytes are 
not necessary for neovascularization 
to take place. As he suggests, “it can 
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Flurbiprofen Sodium 


0.1% 
(N = 14) 


0.03 + 0.02/0.2 + 0.1 
0.2 + 0.04/8 + 3 
08 + 0.1/18 +5 
1.0 + 0.1/24 + 6 
1.3 + 0.41/28 + 7 
1.3 + 0.1/30 + 7 


0.01 + 0.01/0.03 + 0.03 
0.17 + 0.1/1.4 + 0.7 
0.3 + 0.1/2 +08 
0.6 + 0.1/5 + 1.4 
07 + 0.1/6 + 1.4 
0.8 + 0.4/6 + 1.4 


*Expressed as (A + SE)/(B + SE), where A represents length of leading vessel (mean of all experiments), and B represents total length of all vessels on 


cornea (mean of all experiments), expressed in millimeters. 


-only be concluded that, in the absence 

of invading leukocytes, an injured cor- 
- nea is capable of producing an angio- 
“genie factor from its native elè- 
ments.’""* Perhaps fatty acid sub- 
strates are being released to be acted 
“on by prostaglandin synthetic en- 
zymes, which have been found in all 
tissues of the eye. Vascularization 
in this case is prevented. not by leuko- 
- eyti¢ migration inhibition but by pre- 
vention of the substrate-enzyme in- 
teraction. If this example of prosta- 
glandin biosynthetic inhibition lead- 
ing to inhibition of neovascularization 








Days After 
Injection 











ae 1104. Arch Ophthalmol—Vol 98, June 1980. 








bm or 


4 5 6 


Days After Burn 


PDE dered 


0.13 + 0.04/15 +05 
05+0.1/7 +2 
0.7 + 0.41/10 +3 
09 + 0.17/14 £3 
1.0 + 0.17/16 +4 





Table 2.—Results of Experiments Using Anterior Chamber Alloxan Injection* 


Vehicle Control 
(N = 12) 


Flurbiprofen Sodium 
aream tine OOOO 





Fig 2.—Plots of vessel length vs number of 
-days after infliction of lesions. in al 
graphs, values represented are 
mean + SE; dots indicate controls. Top 
left, Total length of all vessels on cornea 
after flurbiprofen sodium treatment of sil- 
ver nitrate burns. X indicates 0.01% flurbi- 
profen; box, 0.1%- flurbiprofen. Top right, 
Total length of all vessels on cornea after 
prednisolone acetate treatment of silver 
nitrate burns. X indicates 1% predniso- 
lone. Bottom left; Length of vessel inva- 
sion on cornea after flurbiprofen treatment 
of lesions induced by injection of alloxan 
into. anterior chamber. X indicates 0.1% 
flurbiprofen. Bottom right, Length of ves- 


a 


treatment of lesions induced by injection 
of alloxan into anterior chamber. X indi- 
cates 1% prednisolone. 


| sel invasion on cornea after prednisolone 


Prednisolone Acetate 
Pe er nessa ne a Rn Ee CE ate 
Vehicle 
Control 1% 
(N = 11) 


0.3 + 0.1/2.7 +09 
1.0 + 0.1/10 + 2 
12+ 01/17 +3 
1.3 + 04/22 +4 
"13 +01/26 +5 


0.2 + 0.03/0.7 + 02 
0.8 + 0.1/9 + 2 
1.1 + 01/14 + 2 
1.2 + 0.17/18 +3 
1.3 + 0.1/23 +5 










Prednisolone Acetate 

qomatimni eenaa; 
Vehicle Control 1% 

{N= 11) (N = 9) 


0.1% 
(N= 12) 





26 + 0.3 






*Expressed as A + SE, where A represents magnitude of vascular tuft invasion, expressed in 
millimeters. 
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is true, other inhibitors of enzyme 
further downstream along the prosta- 
glandin. biesynthetic pathway may be 
efficacious. In either scenario, prosta- 
plane ns could be the diffusible factor 
‘thought by other workers necessary 
process of vascularization to 
y 
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Inhibition of Prostaglandin-Induced Iritis 


Topical Indoxole vs Indomethacin Therapy 


è Rat eyes pretreated with 10 ul of 
topically applied indoxole or “C-indo- 
methacin, both drugs as 0.5%, 1.0%, and 
2.0% solutions in polysorbate 80, were 
subjected 60 minutes later to an intra- 
- vitreal injection of 5 uL of 5.0% sodium 
arachidonate. Following a 30-minute in- 
: + terval, the iris vascular pattern was photo- 
graphed under the same standardized 
conditions as in the preinjection control 
photographs. Comparison of the average 
diameters of preselected vessels showed 
indoxole to be more effective than indo- 
methacin in inhibition of iris vascular dila- 
tion at all concentrations tested. Intra- 
cameral unbound indomethacin. concen- 
tration was a whole order higher than that 
of indoxole after comparable doses. The 
difference in relative effect of the two 
drugs is neither a function of aqueous 
concentration nor of aqueous protein 
binding. 

` (Arch Ophthalmol 98:1106-1109, 1980) 


The many complications of cortico- 

steroid therapy, both topical and 
systemic, have enhanced interest in 
‘agents that may supplement or 
replace corticosteroids in some in- 
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flammatory conditions of the anterior 
ocular segment. The action of prosta- 
glandins, especially of PGE, and 
PGF.» in production of certain types 
of inflammatory response in this loca- 
tion has become increasingly © well 
delineated, with corresponding atten- 
tion to inhibitors of prostaglandin 
synthesis from arachidonic acid, the 
essential fatty acid parent com- 
pound.'* The potency of prostaglan- 
din synthetase inhibitors has been 
found experimentally not only to vary 
from one tissue to another, but 
appears to be related to the particular 
model of inflammation under study, 
with the result that reports of the 
efficacy of various preparations of 
this class have differed substantially. 

Of the various known prostaglandin 
synthetase inhibitors, indoxole in po- 
lysorbate 80 was found to have a par- 
ticularly potent anti-inflammatory ef- 
fect after topical administration in 
certain models of anterior segment 
inflammation.*? These models have 
included prostaglandin-induced  in- 
crease in intracameral protein concen- 
tration, inerease in intraocular pres- 
sure, and miosis. This drug also was 
found to be highly effective in vitro in 
the inhibition of prostaglandin bio- 
synthesis.’ Cell-mediated immune re- 
actions in the cornea, however, were 
unaffected.’ 

Since vascular engorgement in the 
iris is common to all acute inflamma- 
tory processes in the anterior ocular 
segment, and vascular changes have 
been shown to be prostaglandin 
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related," this present study was 
designed to assess the efficacy of 
indoxole relative to that of the more 
widely studied drug, indomethacin, in 
blocking prostaglandin-induced dila- 
tion of iris vessels. In addition, a 
preliminary investigation was con- 
ducted to determine the correlation 
between apparent inhibitory activity 
of each of these agents in this model 
and- the. aqueous concentration of 
unbound drug after standard tcpical 
application. 


MATERIALS AND METHODS 


Sprague-Dawley white male rats weigh- 
ing approximately 300 g were anesthatized 
with an intraperitoneal injection of pento- 
barbital sodium, 0.065 mL/100 g. Raz eyes 
were photographed through a dissecting 
microscope fitted with a 35-mm camera 
mounted with a phototube througa the 
eyepiece cylinder. Photographic parame- 
ters. were uniform, including micrescope 
magnification set at 2.5 times, 35-mm 
black-and-white film (ASA 400), and a 
shutter speed of 1/30 s. The light source for 
all photographs was approximately coaxial 


_and was provided through a 6.35-mm fiber- 


optic ‘mounted rigidly on the microscope 
from a 300-W tungsten lamp enhanced by a 
dichroic reflector. For each eye a photo- 
graph was made of the iris vasculature. 
Indoxole. and “C-indomethacin, both dis- 
solved in pure polysorbate 80, were deliv- 
ered to the lower conjunctival sac. The 


similarity of molecular weights of the twon | 


drugs employed (indomethacin 357.8 n 
indoxole 329.4 daltons} allowed comparison 
of efficacy based on mass. Drug delivery in 
concentrations of 0.5%, 1.0%, and 2.0% was 
accomplished using a 10.0-~L micropipette 
with disposable tip without loss from the 
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Average Change, 
Vessel Diameter, 
*x10-"mm 


Preteectraent 
With* 

Polysorbate: 80 
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- 08% indomethacin 

“8% indoxce 

7.0% indomethacin 
i A 0% rioxos 

2.0% indomethacin 

2.0% indoxos 








1.740 
1.130 


“Twelve eyesawere studied in each category. 

?Two-tailed taest: 

iThis columr refers tc statistical comparison between imdoxole and indomethacin: at equal 
concentrations. 
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Fig 1—Results expressed’as percent inhibition of increase in vessel size relative to 
control. Percent inhibition of vascular engorgement is plotted against amount of drug 
a Sehivered} in0.3%, 1.0%, and 2.0% concentrations, respectively. 






delivery volume was cali- 
sor es of Standardization proce- 
dures to be 109 + 0.7 ph. 

> Atan interval of 60 minutes after deliv- 
ary of either isdoxole or indomethacin, an 
intravitreal Insection of 5 pL of 5% sodium 
arachidonate, dissolved in water, was per- 
formed. Delivery: was made through the 
inferior pars pana with a 10.0-pL microsy- 
ringe fitted wth a 26-gauge needle after 
zwo drops of 05% proparacaine hydrochlo- 
ride had been administered, both for anes- 
ation purposes. Introduc- 
widle was at an oblique angle 
eacléra, Mieroscopic observa- 








- Thirty mintes after the intravitreous 
“arachidonate exjection,’ the iris vascular 
pattern was chotographed in the same 
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manner as described above. Uniform posi- 
tioning was maintained for both sets of 
photographs. Following this second set of 
photographs, each eye was taped shut for 
precisely 18 minutes (to prevent air drying 
and exposure alterations of the epithelium) 
after which time 10.0 „uL of aqueous fluid 
was removed from the anterior segment 
using a microsyringe. The contents of the 
aqueous tap then were measured for con- 
centration of each agent. 

For indoxole, the 10.0-uL aqueous tap 
was placed in 15 mL of absolute ethyl 
alcohol. After separation of the protein 
precipitate by centrifugation, 125 mL of 
supernatant was assayed at constant 25 °C 
temperatare for indoxole by the method of 
Kaiser et. al* with use of a speetrophoto- 
fluorimeter monitored by a quinine sulfate 
dihydratestandard. Values were converted 
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to concentrations of unbound indoxole-on 
the basis of a standard curve for indoxole 
in absolute ethyl alcohol in the presence of 
a polysorbate 80 excess, which had been 
found not to alter the standard curve: The 
linear range for this method was 10-* to 
10° mg/100 pL. 

For “C-indomethacin, concentrations of 
0.5%, 1.0%, and 2.0% were adjusted using 
nonradioactive indomethacin, obtaining a 
final specifie activity of 25.0 gCi/mg. 


Aqueous taps of 10.0 pL were placed direct- . 


ly into 14 mL of scintillation fluid to 
which 1 mL of water was added. Two 
ten-minute counts were performed on each 
eye with a scintillation counter, then aver- 
aged, 

Photographs of iris vessels were printed. 
as a contact sheet and examined under a 
microcomparator. Identical iris. vessels 


were measured in eyes both before and 


after arachidonate treatment. Three ves- 
seis per eye were measured and any change 
in initial average diameter was recorded 
following arachidonate treatment, Con- 
trols consisted of similar measurements 
made before and after intravitreal. injec- 
tien but with topical preadministration of 
polysorbate 80 without either anti- 
inflammatory agent. Data were tested for 
significance with the use of two-tailed 
unpaired ¢ test analysis. 

An in vitro assay for protein binding of 
indoxole and indomethacin using. intact 
aqueous was performed. Intact aqueous in 
a volume of 10.0 pL was extracted from 
each of 30 rat eyes and added to either 5.0 
uL of 0.5% indoxole or “C-indomethacin 
dissolved in polysorbate 80 and mixed thor- 
oughly. The mixtures were allowed to 
equilibrate for one hour in plastic centri- 
fuge tubes after which 3.0 mL of absolute 
ethyl alcohol was added. Tubes were centri- 
fuged at 2,575 g for ten minutes and the 
supernatant assayed by methods described 
above. Controls of 10.0 uL of absolute ethyl 
aleohol in place of aqueous were prepared 
in the same way. Results were expressed as 
percent lost due to protein binding. 

In addition, four eyes treated with pure 
polysorbate 80 and four eyes treated with 
20% polysorbate 80 in water were removed 
after the standard experimental time peri- 
od of 60 minutes. Corneas were then exam- 
ined for gross and microanatomical abnor- 
malities. 


RESULTS 
Dose Response 


The results for indomethacin and 
indoxole in concentrations of 0.5%, 
1.0%, and 2.0% applied. at 60 minutes 
prior to the intravitreal injection of 
sodium arachidonate are summarized 
in the Table and Fig 1. The data 
presented in the Table are based on 
comparison of an average change in 
width measured for the three vessels 
of each eye prior to the inflammatory 
stimulus relative to a similar average 
following the inflammatory stimulus. 
The data presented in Fig. 1 are 
expressed as percent: inhibition of 
increase in average vessel size relative 
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to the control. 

The findings indicate that indoxole 
in polysorbate 80, as seen in the Table 
and Fig 1, is superior to equal-dose 
topically administered indomethacin 
in the same diluent in inhibiting vas- 
cular engorgement (P < .02) and also 
that these effects are dose-related for 
both drugs. All three experimental 
concentrations of indoxole tested 
proved superior to indomethacin in 
inhibiting the inflammatory response 
characterized by vascular engorge- 
ment. At a delivery concentration of 
0.5%, indoxole was able to inhibit the 
vascular dilatory response by 61.2%. 
This inhibition is greater than indo- 
methacin at both 0.5% and 1.0%, and 
almost equal to that of indomethacin 
at 2.0%. Unpaired t tests demonstrate 
no statistical difference between 0.5% 
and 1.0% indoxole (.5 > P> .2) or 
between 0.5% and 1.0% indomethacin 
(P > 5), while all show significant 
difference from the polysorbate con- 
trol (P < .005). 


Aqueous Concentration 
vs Delivery Dose 


The results of studies on unbound 
drug concentrations in the aqueous 
are summarized in Fig 2. Although for 
both drugs successively higher deliv- 
ery concentrations significantly 
(P < 001) increased the concentration 
of drug found in the aqueous, indo- 
methacin was found to be present in 
concentrations at least a whole order 
greater than that of indoxole for each 
dose delivered. For both drugs, aque- 
ous concentrations decrease sharply 
between the 1.0% and the 0.5% deliv- 
ery doses. 


Aqueous Protein Binding 


In vitro aqueous protein binding of 
indoxole averaged 53% + 5.8% of the 
initially delivered dose. Indomethacin, 
however, was not detectably lost to 
the protein precipitate. 


Histology 


No gross changes appeared in the 
eyes treated with polysorbate 80 
alone. However, histological examina- 
tion showed distinct changes resem- 
bling keratinization of the corneal epi- 
thelium. Eyes tested after a 60-minute 
exposure to a 20% solution (by volume) 
of polysorbate 80 in distilled water, 
however, showed neither gross nor 
histological damage to light micros- 
copy. 


COMMENT 


The results obtained in establishing 
a dose-response relationship for in- 
doxole and indomethacin indicate that 
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Log Aqueous Concentration, mg/100 uL 


50 100 
Dose, ug : 
Fig 2.—Log aqueous drug concentration vs drug applied. Bracketed numbers indicate 


number of determinations for each data point. Dotted region of curve for indcxole 
indicates that two measurements at 50-yg dose. were within a measurable range. 





Fig 3.—A, Eye pretreated with polysorbate 80 only; B, same eye following arachidonate 


(10) Indomethacin 


a (10) Indoxole. _ 


200 





injection; C, different eye pretreated with 2.0% indoxole in polysorbate 80; D, same eye 


as C following arachidonate injection. 


indoxole, when delivered in polysor- 
bate 80, has significantly greater 
effect than equal-dose indomethacin 
in maintaining normal vessel diame- 
ter in this model. This is in agreement 
with certain recent studies, but 
inconsistent with an earlier study in 
which indoxole was found to be less 
effective than indomethacin in vivo." 
These differences might possibly be 
accounted for in the models of inflam- 


mation used and, in the latter case, the 
difference in mode of delivery of sodi- 
um:-arachidonate (topical vs intra- 
vitreal injection). This same study 
showed sodium arachidonate to be 
more effective than arachidonic acid 
dissolved in arachis oil as an initiator 
of the inflammatory response, and, on 
the basis of this information, the 
former was chosen for use in these 
experiments. 
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The large standard deviations seen 
in the data are due to the inequality of 
vessel dilation from one specimen to 
another: Representative photographs 
nave been ineluded in Fig 3 that illus- 
trate that an inflammatory response 
and its nhibition can be grossly dem- 
strated by..a comparison of vessel 
| diameters. 

-The coneentrations of unbound in- 

-doxole and indomethacin found in the 
"aqueous indicate that indomethacin is 
present in significantly higher con- 

centration C= x 10) than is indoxole 
















“at the same delivery dose. This could 


be attributed to a difference in cor- 
neal permeability or to differential 
intraocular tissue binding or to differ- 
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ential protein binding in the aqueous. 
Only this last possibility was tested in 
these experiments and found to be 
highly unlikely in view of the-relative- 
ly small difference in aqueous binding 
in vitro between the two drugs. 
Although indoxole is highly soluble 
in polyserbate 80,° and apparently is 
most effective when delivered in this 
solvent,’ diluted polysorbate 8) might 
serve asa more useful carrier because 
epithelial alteration can be avoided. 
Various oils have been empleyed suc- 
cessfully as carriers for topically deliv- 
ered anti-inflammatory drugs: +° The 
possibility of employing one ef these 
more “benign” oils in combination 
with a lower concentration of polysor- 
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‘Quantitation of Anterior Chamber 


Inflammation and Its Response to Therapy 


Glen A. Bolliger, MD; Allan Kupferman, PhD; Howard M. Leibowitz, MD 


è Anterior uveitis was produced in the 
rabbit eye by introducing a standardized 
clove oil globule into the anterior cham- 
ber. The response was characterized by 
an increase in the vascular permeability of 
the anterior uveal tract, resulting in the 
exudation of protein and the migration of 
leukocytes into the anterior chamber. 
Using radiolabeled agents and counting 
techniques, protein and cells in the aque- 
ous humor were measured, providing an 
objective, quantitative assessment of the 
severity of inflammation in the anterior 
chamber. Frequent topical administration 
of 1.0% prednisolone acetate during the 
first 100 hours of the experimental anteri- 
or uveitis produced a significant decrease 
both in protein levels and in the number of 
leukocytes in the anterior chamber. 

{Arch Ophthalmoi 98:1110-1114, 1980) 


A variety of factors, including infec- 
‘tion, trauma, and immunologic 
_ responses, can cause inflammation in 
the anterior segment of the eye. How- 
ever, in a disturbingly high percent- 
age of cases, the cause cannot be 
identified with certainty. It is not 
surprising, therefore, that anterior 
uveitis is a protean entity; it varies 
widely in its severity, chronicity, and 
clinical pattern, and its response to 
nonspecific therapy is variable. 
Determination of an optimal treat- 
ment regimen for anterior uveitis 
requires a means of objectively mea- 
suring the inflammatory response. 
Most methods used to assess anterior 
chamber inflammation in laboratory 
animals employ simple, subjective 
scoring techniques. While these have 
merit, they do not differentiate 
between relatively substantial de- 
grees of inflammation. Indeed, some 
authorities question the statistical 
validity of ranking and adding dissim- 
ilar, nonparametric, subjective data 
and point out the variability between 
intralaboratory and interlaboratory 
results.. 
Despite the diversity of possible 
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causative mechanisms, anterior uvei- 
tis is characterized by a common 
pathophysiologic response. There is an 
increase in vascular permeability in 
the anterior uveal tract, resulting in 
protein exudation and leukocyte mi- 
gration into the anterior chamber. 
Using these two features (protein and 
cells in the aqueous humor), we pre- 
sent here a method of objectively 
quantitating anterior chamber in- 
flammation. 


MATERIALS AND METHODS 


New Zealand albino rabbits of both 
sexes, weighing 1.5 to 2.0 kg, were random- 
ly assigned to either an ocular inflamma- 
tion group or to an uninflamed, control 
group. The animals were anesthetized with 
intravenously administered thiamylal sodi- 
um (15 mg/kg of body weight) and topical- 
ly administered 0.5% proparacaine hy- 
drochloride and anterior uveitis was 
induced by a 0.01-mL clove oil globule 
deposited on the anterior iris surface. A 
single lot of laboratory grade clove oil was 
used in all studies to ensure standardiza- 
tion of the material. The injection was per- 
formed under direct visualization through 
an operating microscope using a micro- 
syringe and a 30-gauge needle, penetrating 
clear cornea at the limbus at an oblique 
angle to minimize aqueous humor leakage. 
The eye was irrigated with normal saline 
following withdrawal of the needle. No 
intraocular manipulation was performed 
on control eyes prior to enucleation. 

To assess vascular permeability to pro- 
tein, iodinated I 125 human serum albumin 
(5.0 mg/kg of body weight; 1.0 pCi/mg of 
albumin) was administered intravenously 
3% hours before the animals were killed. 
Animals with uveitis and simultaneously 
run controls were killed with an overdose 
of intravenous (IV) thiopental sodium 25, 
50, and 100 hours after the initiation of 
inflammation. The eyes were enucleated 
and trimmed of extraocular muscles and 
orbital tissue, thoroughly rinsed with 
normal saline, and then frozen in an ace- 
tone-dry ice mixture for five minutes. The 
frozen eyes were transversely sectioned 2 
mm behind the limbus with a razor blade, 
producing an incision in the middle of the 
lens. The anterior portion of the lens was 
removed without difficulty from the frozen 
anterior segment of the eye, exposing iris 
and ciliary body. Each frozen anterior seg- 
ment was placed in an individual glass 
scintillation vial at room temperature for 
30 minutes and the thawed aqueous humor 
was collected. The anterior segment itself, 
containing cornea, iris, a 2.0-mm ring of 
sclera, and much of the ciliary body, was 


rinsed five times in 0.5 mL of normal saline 
to ensure complete removal of aqueous 
humor. The melted aqueous humor and 
saline washes were counted separately for 
one minute in a scintillation spectrometer 
(Packard model 3320 Tricarb) with ppro- 
priate y-ray spectrometry. The counts were 


‘determined and converted to decomposi- 


tions per minute per eye (47% machine 
efficiency). 

Preliminary studies demonstrated that 
injection of clove oil into the anterior 
chamber of one eye of an animal had no 
effect on the aqueous humor protein level 
of the other eye. Similarly, inoculation of 
clove oil into both eyes of an experimental 
animal produced aqueous humor protein 
levels that were not significantly different 
(P > .05) from that obtained in the aque- 
ous humor of a unilaterally injected eye. In 
all experiments assessing vascular permea- 
bility to protein, both eyes were inoculated 
with clove oil in experimental animals and 
neither eye was inoculated in simulta- 
neously run controls. 

To assess leukocyte migration into the 
anterior chamber, polymorpkonuclear leu- 
kocytes were tagged systemically with thy- 
midine labeled with radioactive carbon 
("C) as described previously.* Both the 
experimental and the control growp of rab- 
bits received three IV injections of thymi- 
dine tagged with carbon 14 (2.5 pCi/kg; 
specific activity, 5.0 aCi/mL) at 24-hour 
intervals. Clove oil was injected into .the 
anterior chambers of the eyes of animals in 
the experimental group coinciflent with the 
third thymidine injection. No intraocular 
manipulation was performed on control 
eyes. Animals were killed 25, 50, and 100 
hours after clove oil injection, the eyes 
enucleated and frozen, and the aqueous 
humor collected as detailed above. The 
amount of radioactivity present in both the 
thawed aqueous humor and the anterior 
segment saline washes was determined by 
scintillation counting and the decomposi- 
tions per minute per eye were calculated 
using an internal standard. In addition, 
four. inflamed eyes were enucleated 100 
hours after clove oil injection, and paraffin 
sections of the tissue were prepared for 
radioautographice study.‘ The paraffin sec- 
tions were layered with nuclear tract emul- 
sion (Kodak NTB2) and stored at 4 °C for 
four weeks. The slides were developed and 
fixed, stained with hematoxylin-eosin, and 
examined by light microscopy. 

The effect of topical corticosteroid ther- 
apy on the appearance of protein in the 
anterior chamber during experimental 
uveitis was investigated. Anterior uveitis 
was induced by the injection of clove oil 
into the anterior chamber of both eyes of 
each animal. One half of each group of 
experimental animals received no treat- 
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mertavhile the other half was treated with 
1.0% sredniscione acetate ophthalmic sus- 
pension for a.106-hour period. Treatment 
consisted. ef hourly applications of one 
standard drop (0.05 mL) per minute for 
five tainutes with manual blinking of the 
eyelids between each application. Therapy 
wag laitiated ene hour after clove oil injec- 
= tiom and seven hourly treatments were 

-administered on the first day. Nine hourly 
trent nenis;were administered during each 
OE next three days, and six hourly 
< treatnentsor the fifth day of therapy (Fig 
mal Bouman serum albumin was 
injested intravenously 3.5 hours prior to 
death and theanimals were killed one hour 
after the last topical steroid application, 









The eyes were enucleated and quick-fro- 


zen, he amount of radioactivity in the 
aquecus humor was determined, and the 
percentage decrease in decompositions per 
minae in treated eyes relative to the mean 
of simultaneously run untreated controls 
was calculated.’ 

The effect of topically applied 1.0% pred- 
nisalene ophthalmic suspension on infil- 
tratien of the anterior chamber by poly- 
morpaonuclear leukoeytes during the 
‘experimental uveitis also was studied. 
‘Polyrvorphonuclear leukocytes were sys- 
temieally tagged with thymidine labeled 
“with sarbon 14 and the uveitis was induced 
‘by imection of clove cil into the anterior 
chameer of both eyes of each animal. The 
topical corticosteroid regimen was identi- 
cal te that described for the protein stud- 
ies, and each,experimental group contained 
treated animals and untreated controls. 
Animals were’killed one hour after the last 
predaisolone acetate instillation, eyes were 
enucleated and quick- frozen, and the level 
of radioactivity in the aqueous humor was 
measured. Singe glucocorticoids have been 
shows to alterthe total number of circulat- 
ing pelymorphonuclear leukocytes in rab- 
total and differential WBC count 
arformed immediately prior to clove 

ection and at the time of death. No 
statistically significant difference 
{P > (05) wasefound between treated and 
untmeated animals, and therefore no cor- 
rection factor°was necessary in these stud- 
ies. 
-  Deting-each experiment, the inflamma- 
“tory eesponse was evaluated daily using a 
slit-iamp biomicroscope. At various times, 
enucleated eyes were immersed in 5% buf- 
fered:formaldehyde solution and prepared 
for ght mieroscopy by standard tech- 
niques. Statistical comparisons were per- 
formed using the unpaired Student's t test 
and ty analysis of variance (Scheffé’s).’ 


RESULTS 
Clinical Response 


Cleve oil in the anterior chamber 
caused an inflammatory response that 
progressed in severity with time. Six 
oho fter its intracameral injection, 
{ there wassl ght dilation of conjuncti- 
_ val and perilimbic vessels and varying 
degrees of conjunctival edema. The 
` iris was slightly to moderately hyper- 

emic and the periphery of the clove oil 
= glooele appeared gray; otherwise, the 























Arch Ophthalmol~Vol 98, June 1980 


1 Injection omas sr e sru 
22 
@ 
£ 
& 3 
tad 
5 
ze 4 
a 
Death 
5 


Hours of Treatment 


Fig 1.—Treatment protocol using 1.0% prednisolone acetate suspension. -Topical 
application was one standard drop (0.05 mL) each minute for five minutes. 


cornea and the anterior chamber were 
clear. Twenty-five hours after clove 
oil injection, the conjunctival and peri- 
limbic hyperemia had increased, but 
there was little change in the degree 
of chemosis. Corneal edema and vary- 
ing degrees of peripheral- corneal 
neovascularization were now evident. 
An aqueous flare was visible, though 
it was not pronounced, and the aque- 
ous humor also contained ceécasional 
inflammatory cells and a few fibrin 


. strands. There was a slight inerease in 


iris hyperemia, and the clove 9il glob- 
ule was completely opaque. At 50 
hours, the conjunctival signs were 
essentially unchanged. However, cor- 
neal and anterior chamber involve- 
ment had increased in severity. Stro- 
mal edema and corneal neovasculari- 
zation were greater, and some: corneas 
showed evidence of infiltration of the 
posterior stroma by inflammatory 
cells in the area overlying theclove oil 
globule. The corneal epithelium re- 
mained intact and did not stain with 
fluorescein. The anterior chamber 
contained large amounts of fibrin and 
a moderate amount of cells and flare. 
The iris vessels were prominently 
dilated, and the tissue was edematous. 
One hundred hours after intreduction 
of clove oil into the anterior chamber, 
the ocular inflammatory reaction was 
much more pronounced. Conjunctival 
hyperemia and chemosis had changed 
very little but corneal edema had 
again progressed in severity. An 
inflammatory cell infiltrate involving 
full-thickness stroma was present in 
the cornea overlying the clove oil. The 
anterior chamber contained a heavy 
aqueous flare, large quantities of cir- 
culating WBCs, a hypopyon of vary- 
ing size, and prominent kerztic pre- 
cipitates. The iris was grossly in- 
flamed, and in many eyes there were 
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eataractous changes in the lens (Fig 2, 


left). 
There was no discernible. clinical 
difference between. prednisolone- 


treated and untreated eyes at six 
hours. At 25. hours after injection of 
clove oil into the anterior chamber, 
there was less neovascularization. of 
the peripheral cornea and perhaps less ` 
conjunctival hyperemia in the pred- 
nisolone-treated eyes, but otherwise 
the inflammatory reaction in treated- 
and untreated eyes was essentially 
the same. However, at 50 and 100 
hours, the conjunctival, corneal, and 
anterior chamber inflammatory | re- 
sponses appeared less severe on exam- 
ination with a hand light and with the 
slit-lamp biomicroseope in the predni- 
solone-treated eyes than in the un- 
treated control eyes (Fig 2, right). 


Histopathology 


Principal abnormalities observed on 
microscopic examination were edema 
and inflammatory cell infiltration of 
the corneal stroma, less of corneal 
endothelial cells, large numbers of 
inflammatory cells in the anterior 
chamber angle, inflammatory cell 
invasion of the clove oil globule and 
the iris, and necrosis of the iris adja- 
cent to the clove oil. The inflammatory 
cells were predominantly pseudoeo- 
sinophils, the rabbit .polymorphonu- 
clear leukocyte, although there was a 
greater proportion of lymphocytes 
with increasing duration of the 
inflammatory response. The corneal 
infiltrate began in the posterior cor- 
nea overlying the clove oil droplet. 
With time, the infiltrate became larg- 
er and more densely packed with cells, 
until after 100 hours of inflammation, 
full-thickness stroma had been in- 
vaded primarily by polymorphonu- 
clear leukocytes. At that time, the 
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Fig 2.—Clinical appearance of inflamed eye 100 hours after introduction of clove oil into 





anterior chamber. Left, No treatment. Right, Topical prednisolone acetate therapy. 


stroma was edematous with folds in 
Descemet’s membrane, large numbers 
of polymorphonuclear leukocytes were 
deposited on the posterior corneal sur- 
face, and much of the corneal endothe- 
lium appeared to have been destroyed. 
The iris stroma adjacent to the clove 
oil drop was necrotic and the anterior 
chamber angle, the iris, and the ciliary 
body were extensively invaded by 
polymorphonuclear leukocytes. The 
clove oil droplet itself was invaded by 
polymorphonuclear leukocytes and 
lymphocytes, and large numbers of 
inflammatory cells were enmeshed in 
fibrin in the anterior chamber. 

Examination of prednisolone- 
treated eyes indicated much the same 
findings, but they were present to a 
lesser degree. Corneal edema and 
inflammatory cell infiltration of the 
stroma were less pronounced. The 
clove oil globule was filled with 
inflammatory cells, but there were 
fewer inflammatory cells in the angle, 
iris, and ciliary body, less fibrin and 
fewer inflammatory cells in the ante- 
rior chamber, and less prominent ker- 
atic precipitates. , 

Radioautographic sections of eyes 
from rabbits receiving IV thymidine 
labeled with carbon 14 prior to anteri- 
or chamber injection of clove oil 
showed that the great majority of 
silver granules (ie, radioactivity) were 
located in association with polymor- 
phonuclear leukocytes in the anterior 
chamber. To a considerably lesser 
extent, silver granules also were 
found in association with corneal epi- 
thelial cells. 


Radiolabeled Studies 


A radiolabeled protein (iodinated I 
125 human serum albumin) adminis- 
tered intravenously at various times 
during the inflammatory response 
crossed the blood-aqueous barrier 
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with increasing facility during the 
first 100 hours of the response. Pro- 
gressively greater amounts of the pro- 
tein were detected in the anterior 
chamber during this period (Table 1). 
Similarly, leukocytes labeled with car- 
bon 14 were able to traverse the ante- 
rior uveal vasculature in increasing 
numbers during the first 100 hours of 
inflammatory reaction. Progressively 
greater numbers of these cells were 
detected in the anterior chamber (Ta- 
ble 2). Topically applied 1.0% predniso- 
lone ophthalmic suspension produced 
a significant (P < .01) reduction both 
in the level of radiolabeled protein and 
in the numbers of radiolabeled inflam- 
matory cells that were detectable in 
the anterior chamber (Tables 3 and 
4). 


COMMENT 


Clove oil injected into the anterior 
chamber acts as a necrotizing toxic 
agent that causes destruction of pa- 
renchymal tissue.* The resultant cellu- 
lar breakdown products initiate an 
acute inflammatory response that can 
be divided into a fluid and a cellular 
phase.’ The fluid phase involves the 
disruption of normally occurring bar- 
riers to the free diffusion of solutes 
from the blood into the aqueous 
humor. Primarily, this concerns the 
blood-aqueous barrier located at the 
nonpigmented ciliary epithelium and 
the endothelium of the iris vessels," 
and results in a marked increase in the 
protein content of the aqueous humor. 
The cellular phase is characterized by 
the migration of leukocytes, initially 
polymorphonuclear leukocytes, from 
the blood stream to the site of injury 
in the eye. The polymorphonuclear 
leukocytes attempt to phagocytose the 
toxic material and release hydrolytic 
enzymes in the process. Additional 
tissue destruction results, causing 


greater numbers of leukocytes to be 
chemotactically attracted to the 
area.* 

In our experimental system, the 
injection of clove oil into the anterior 
chamber of the rabbit eye gave rise to 
a standardized, reproducible anterior 
uveitis. The inflammatory reaction 
was rapid in onset and progressively 
increased in severity during the 100 
hours it was studied. The response 
was designed so that its clinical char- 
acteristics and its time eourse were 
suitable for evaluation of the thera- 
peutic effectiveness of anti-inflam- 
matory agents. Although pathophy- 
siologic aspects of the experfmental 
uveitis were not studied in detail, 
necrosis of the iris seen in histopatho- 
logic sections makes it virtually cer- 
tain that there was a breakdown of 
the blood-aqueous barrier “in the iris 
vessels. Cellular infiltration of the cil- 
iary body and ciliary processes sug- 
gests that there was also breakdown 
of the blood-aqueous barrier at the 
level of the ciliary epithelium. In any 
event, the anterior segment specimen 
isolated by our technique of sectioning 
the frozen globe coronally included all 
of the iris as well as the ciliary bocy to 
the pars plana. Our methodology thus 
ensures that the protein and inflam- 
matory cell content of the aqueous 
humor and the washings from adja- 
cent tissues reflect both possible sites 
of inflammatory disruption of the 
blood-aqueous barrier. 

Intravenously administered ra- 
dioiodinated protein, an emitter of 
y-radiation, is an excellent indicator 
of breakdown in the blood-ocular bar- 
riers. lodinated I 125 human serum 
albumin has been used for more zhan 
20 years to measure changes in vascu- 
lar permeability, and the technique is 
said to be truly quantitative.” Jensen 
et al® have demonstrated that 82% of 
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Ameunt of protein in 
usinflamed eye 

Asnauntof protein in 

inflamed eye 


3,592 + 3627 (6) 











5,828 + 5847 (6) 





Table 1.~lodinated | 125 Serum Albumin in Anterior Chamber* 


Time After Ciove Oil injection, hr 


nnn nena eS, 












Valves are expressed as arithmetic mean + SEM in decompositions per minute. Numbers in 











50 100 










3,291 + 216% (8) 








3,049 + 1181(36) 







9,270 + 1.136% (7) 14,202 + 5221 (40) 


< parentheses indicate numbers of inflamed or uninflamed eyes. 
-Ahalmas between uninflamed and inflamed eyes are significant (P < .025). 
zo Valves between uninflamed and inflamed eyes are significant (P < .001). 


: Table 2.—Labeled Polymorphonuclear Leukocytes in Anterior Chamber” 


Time After Clove Oil Injection, hr 





25 
No... of leukocytes in 
uninflamed-eye 140 +7 (4) 
| No.of leukocytes in 
i inflamed eye 156 + 16 (4) 





50 100 
104 + 177 (9) 59 + 107 (2) 


250 + 287 (8) 391 + 457 (30) 


*Valges are expressed as arithmetic mean + SEM in decompositions per minute. Numbers in 
parentheses indicate numbers of inflamed or uninflamed eyes. 
Values between uninflamed and inflamed eyes are significant (P < .01). 













a No Treatment Prednisolone Acetate 
| Deeompositions/min 14,202 + 522 (40) 6,852 + 362 (529 
C Change, % SuN —50.2 + 2.0 


! Table 3.—Effect of Topical Prednisolone Acetate on Appearance of 
; iodinated 1125 Serum Albumin in Anterior Chamber* 


*Valtes are expressed as arithmetic mean + SEM. Numbers in parentheses indicate numbers of 
auntreaied or treated eyes. Values between untreated and treated eyes are significantly different 


(P < 601), > 


Table 4.—Effect of Topical Prednisolone Acetate on Appearance of Labeled 
e Polymorphonuclear Leukocytes in Anterior Chamber* 


No Treatment 
391 + 45 (30) 


Desompositions/min 
| Change, % 


Prednisolone Acetate 
243 + 25 (28) 
—39.5 + 5.8 





“Values are-expressed as arithmetic mean + SEM. Numbers in parentheses indicate numbers of 
untreated or treated eyes. Values between untreated and treated eyes are significantly different 


(P 91). 


the labeled protein detected in acutely 
inflamed rabbit eyes was extravascu- 
“Jar six hours after the protein was 
intravenously injected. In humans, 
the labeled protein is removed from 
plasma as a slow, single, exponential 
component (half-life, 11.5 to 14.0 
hours), indicating an absence of sub- 
stantial quantities of unbound iodine 
or labeled, partially denatured pro- 
tein. We have counted specimens of 
rabbit blood at regular time intervals 
up te 18 hours after IV injection of 
iodinated I 125 human serum albumin. 
Our data confirm the slow removal of 
iodinated 1 125 human serum albumin 
from. rabbit plasma (half-life, >18 
“hours). Bleod levels ef iodinated I 125 
“human serum albumin were consis- 
‘tently high during the 34-hour in- 
terval used in our experimental mod- 
a o 
The experiments assessing vascular 


"i 
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permeability to protein demonstrated 
radioactivity in the uninflamed rabbit 
eye. Thawed aqueous humor and 
saline washes yielded an average val- 
ue of about 3,300 decompositions per 
minute. Presumably this level ef radio- 
activity reflects normal leakage of pro- 
tein from the rabbit vascular system 
into the anterior chamber. The amount 
of radioactivity in the aqueous Eumor is 
quite small (2.8%) compared te that in 
the blood stream during the 3!-hour 
period. This is not surprising cansider- 
ing the blood-aqueous barriers intact 
and that the rate of aqueous humor 
flow in the rabbit is in the order of 1% 
to 2% of the total volume per min- 
ute."*"* Thus, during the 3!2 hours 
between IV injection of the labeled 
protein and enucleation of the eye, the 
anterior chamber volume changed two 
to four times. 

The percentage of total eeunts in 
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the aqueous humor (as compared to 
the total eye) is the same for the three 
intervals studied (25 heurs, 35%; 50 
hours, 33%; and 100 hours, 38%), Thus, 
comparison of vascular permeability 
at various times during the inflamma- 
tory response appears tə be valid. In 
the inflamed eye, there is a direct 
correlation between the elapsed time 
after intracameral injection of clove 
oil and the total amount of radioactiv- 
ity in the anterior cham er. The total 
number of counts in the aqueous 
humor and saline washes increases 
substantially with time during the 
initial 100 hours of the .nflammatory 
response. Clinical and histopathologic 
observations indicate that the inflam- 
matory response becomes more pro- 
nounced during this period, suggest- 
ing that with increasingly severe 
intraocular inflammatioa, there is an 
increase in the degree #f breakdown 
of the blood-aqueous barrier. Aqueous 
humor clearance is decreased. during 
anterior uveitis,'* so thaz it is possible 
that the increase in labeled protein in 
the anterior chamber reflects. a 
decreased clearance of accumulating 
albumin rather than an increased 
alteration of the blood-aqueous bar- 
rier. However, the larze difference 
between inflamed anc uninflamed 
eyes (466%), as well as the clinival and 
histopathologic evidence of increas- 
ingly severe inflammazion with its 
known effect on vasculer permeabili- 
ty, render it unlikely that decreased 
aqueous outflow plays a major-role in 
the increased accumulation of labeled 
protein during anterior uveitis. 

Microscopic examingtion demon- 
strated that pseudoeosinophils, the 
rabbit equivalent to the polymorpho- 
nuclear neutrophil, were the predomi- 
nant cellular element in the anterior 
chamber during the inizial 100 hours 
of our experimental uve:tis. A quanti- 
tative measure of the numbers of the 
cells present was obtaired using thy- 
midine labeled with carbon 14, an 
emitter of #-radiation, to tag them. 
Isotopic labeling of DNA results as it’ 
is synthesized during m:tosis, and the 
label is retained until cell death and 
degradation occur.'® Radioautography 
demonstrated that a high percentage 
of polymorphonuclear leukocytes in 
the anterior chamber were labeled 
with the radioactive tracer. Any free, 
labeled material in the aqueous humor 
seems to be rapidly clezred from that 
fluid.?° 

Experiments assessing leukocyte 
migration in the anterior chamber 
detected radioactivity in the aqueous 
humor of uninflamed contrel eyes. 
Here the radioactive counts show a 
progressive decline as the interval 


1113 








after the last thymidine injection 
decreases. This probably reflects de- 
creasing specific activity of labeled 
sites as labeled thymidine is ecatabo- 
lized and redistributed in the total 
body thymidine pool.” However, no 
WBCs were seen in the anterior cham- 
ber of uninflamed eyes on routine 
histologic evaluation. This observation 
is inconsistent with the radioauto- 
graphic studies that showed that most 
of the f-radiation in inflamed eyes is 
associated with inflammatory cells in 
the aqueous humor and surrounding 
tissues, We do not know the location 
of the thymidine-labeled sites in the 
uninflamed eye. 
In comparing values from unin- 
flamed and inflamed eyes at the same 
time period, we have assumed that the 
decrease in specific activity of sys- 
temically labeled cells is approximate- 
ly equal in both groups. No consistent 
difference between the two groups 
was found in the numbers of circulat- 
“ing WBCs. This suggests that the rate 
of turnover of labeled DNA in leuko- 
cytes was not increased among rab- 
: bits with inflamed eyes, something 
that might occur in the presence of 
` leukocytosis. 

At 25 hours after the introduction 
of clove oil, there was no difference 
between inflamed and control eyes in 
the level of 8-radiation in the anterior 
chamber. In contrast, the difference 
was significant (P < .01) at 50 and 100 
hours. This correlates with our clinical 
observations that only occasional in- 
flammatory cells were present in the 
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their numbers had increased marked- 
ly at 50 and 100 hours. There was a 
progressive increase in decomposi- 
tions per minute per inflamed eye as 
the length of the inflammatory 
response increased to 100 hours. 
Although the specific activity of the 
leukocytes probably is not uniform at 


the three time periods studied, clinical _ 


and histopathologic observations con- 


firm the conclusion prompted by the. 


quantitative data, ie, that inflamma- 
tory cells in the anterior chamber 
increase during the initial 100 hours of 
the experimental unveitis. 

Although topically applied cortico- 
steroids are widely used for the non- 
specific treatment of anterior uveitis, 
their therapeutic effectiveness has 
not been accurately defined. For 
example, it has not been established 
with certainty that topically adminis- 
tered corticosteroids substantially 
suppress the intraocular component of 
the inflammatory response that fol- 
lows anterior segment surgery. Clini- 
cal studies designed to document this 
yield conflicting data,’ reflecting, 
in part, variability in the inflammato- 
ry stimulus caused by the surgical 
insult, the different drugs and treat- 
ment regimens studied, and the lack 
of a precise, objective method for 
measuring the inflammatory changes. 
Our experimental model circumvents 
some of these problems and provides a 
reproducible objective technique for 
quantitating inflammatory changes 
in the anterior chamber. The resultant 
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anterior chamber at 25 hours but that 





data indicate that in the rabbit, at 


least, a topically applied corticosteroid 
suppresses the inflammatory. pro- 
cesses of an anterior uveitis, decreas- 
ing both protein and cells in the aque- 
ous humor. It must be emphasized 
that the steroid dosage used experi- 
mentally was greater than that 


-administered in any of the clinical 


studies cited. Controlled laboratory 
investigations have provided evidence 
that, in the cornea, 1.0% prednisolone 
is the most effective of commereially 
available ophthalmic corticosteroid 
formulations** and that five doses of 


¿this drug applied topically at one- 


minute intervals each hour produce a 
therapeutic effect equal to that 
achieved by its administration every 
15 minutes.** It is not known whether 
a less effective ophthalmic corticoste- 
roid or less frequent instillation of the 
same drug will produce a measurable 
anti-inflammatory response in the 
anterior chamber. Experiments are 
currently in progress to assess the 
relative anti-inflammatory efficaey of 
various compounds, administered by 
different routes and according to sev- 
eral regimens. Hopefully, these stud- 
ies will provide controlled data on 
which therapeutic guidelines might be 
based. 
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An Insulated Diathermy Electrode 


Aly A. M. El-Mofty, MD, Charles L. Schepens, MD 


è A thin; conical diathermy electrode 
with a smootl-surfaced bent, insulated tip 
‘owas designed for use in narrow incisions, 
“corners, and angles of dissected. scleral 
flaps. It permits precise delivery of focal 
diathermy and avoids undesirable parafo- 
cal tissue damage. This electrode is espe- 
cially valuable for preventing uveal bleed- 
ing from a sclerochoroidal incision over 
the pars plana ciliaris and for treating 
small pogferior retinal breaks. 
(Arch Ophthalmol! 98:1115-1116, 1980) 


[)izthermy has been utilized in con- 
janction with various ophthalmic 
. surgical procedures, and special elec- 
trodes: were designed for use in retinal 
surgery." The tips of these electrodes 
‘varied in length, width, and shape; 
<o they were either flat, blunt conical, 
_ sharp conical, or needle-like. Although 
rodes were useful in some 
the extent of their uninsu- 
rendered them inappro- 
priate for applying diathermy to 
deep-seated areas, such as corners and 
angles of dissected scleral flaps and 
some scleral incisions. 
With the development of vitreous 
surgery, a sclerochoroidal incision is 
_ frequently made over the pars plana 
ciliaris. It is desirable to apply dia- 
_ thermey to the uvea in the bed of the 
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sclerotomy before incising it to reduce 
the possibility of intraocular bleeding. 
This complication is particularly apt 
to occur in reoperations or whenever 
the choroid is hyperemic, in cases of 
perforating trauma, for instamce, or 
very hypotonic eyes. 

A’ diathermy electrode with an 
uninsulated blunt conical tip has been 
used to treat the exposed uvea in a 
pars plana sclerotomy. With it, howev- 
er, it is impossible to avoid applying 
diathermy to the scleral edges of the 
incision. This has several disadvan- 
tages. The scleral incision may gape 
and allow intraocular fluid to leak 
during surgery. The scleral incision 
may shrink and require widening. The 
sclera hardens and becomes less yield- 
ing to stretch, increasing the risk of 
traumatic entry of the surgical instru- 
ments. Postoperatively, the scleroto- 
my edges do not coapt smoothly, 
which may lead to wound leakage. 
Healing of the incision may be 
delayed and this may promote intraoc- 
ular proliferation of episcleral tissue. 

A thin, conical electrode, insulated 
to its very tip and with a smooth 
surface (Fig 1), was designed for 
applying diathermy to the uvea in the 
sclerotomy site (Fig 2) without. affect- 
ing the sclera. This electrode pre- 
serves the integrity of the. scleral 
edges of the incision and permits 
tighter closure of the scleral indsion, a 
feature that is especially important 
when a scleral buckling procedure is 
performed during the same surgical 
session. 

During a scleral buckling procedure, 
persistent bleeding occurs occasional- 
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ly in an area of the undermined sclera 
that is difficult to reach, such as in the 
narrow angle where the scleral flap is 
attached to the globe. This bleeding is 
easily controlled with the new elec- 
trode without shrinking the scleral 
flap. 

Since the area of contact between 
the uninsulated flat surface of the. 
electrode tip and ocular tissue is 
reduced to 0.0127 sq mm, a very effec- 
tive burn is obtained, even. with 
reduced power settings. This seems 


Fig 1.—Thin, conical diathermy electrode 
insulated to its tip. 
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advantageous in reoperations of scle- 
ral buckling procedures where the 
sclera may be weak.** The precise 
delivery of focal diathermy spots 
without parafocal tissue damage is 
“particularly useful in treatment of 
posterior retinal breaks. For instance, 
„discrete focal diathermy spots can be 
-applied around a macular hole (Fig 3) 


1. Weve HJM: On diathermy in ophthalmic 
practice (Bowman. lecture). Trans Ophthalmol 
Soe UK 59:48-80, 1989. 

2. Pischel DK: Diathermy operation for retinal 
detachment: Comparative results of different 
types of electrodes. Trans Am Ophthalmol Soc 
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sclerotomy site. 


without producing excessive treat- 
ment to the macular area or inadver- 
tent damage to the papillomacular 
bundle, optic nerve, or short ciliary 
vessels. Because the electrode tip is 
thin without being needle-like, it will 
penetrate in fairly thick sclera with- 
out the need for undermining the 
sclera in a very posterior location, 
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Fig 3.—Postoperative fundus photograph of highly myopic eye 
showing reaction to precise focal diathermy applied with thin 
insulated electrode around true macular hole. Preoperative 
detachment localized at posterior pole. 





Fig 2.—insulated electrode used to apply diathermy to uvea in 





which is awkward and potertially 
dangerous. 
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A Model for Eye Muscle Surgery 


Henry S. Metz, MD; James V. Aquavella, MD; Catherine E. Sgabelloni, RN 


iè An. inexpensive model for demon- 
strating. and practicing strabismus sur- 
gery is: described here. The figure-of-8 
‘technique, adjustable rectus recession 
and resection-surgery, and various types 
of conjunctival closure have been per- 

| formedion the model. The model can also 
be. helpful in demonstrating and practic- 
ing typical recession, resection, advance- 
ment, tucking, and marginal myotomy 
procedures to residents in ophthalmolo- 
gy. 
(Arch Ophthalmol 98:1117-1118, 1980) 


© 


` Asnew techniques in ophthalmic sur- 
=" gery are developed, instruction 
> courses teaching these developments 
- become available. Many of these 
-oc courses include a practicum in which 
the ophthalmologist can actually per- 
“form the surgery on animal or eye- 
bank eyes Techniques that have been 
taught include keratoplasty, phaco- 
emulsification and phacofragmenta- 
tion, -vitrectemy, microsurgery, and 
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intraocular lens surgery. 

New techniques have also become 
available in strabismus surgery. How- 
ever, animal eyes or human ey2-bank 
eyes are not suitable for surgical prac- 
tice, as the muscles have been cut 
fairly close to their insertions. Intact 
animal eyes (eg, rabbit, cat, ar dog) 
have muscles that are difficult to work 
with, as they are thin and flimsy. 
Monkey eyes might be suitable, but 
they are prohibitively expensive. 

We have developed a fairly simple, 
inexpensive model for practicing new 
strabismus surgical procedures. 


CONSTRUCTION OF MODEL 


A wooden board, tennis ball, rubber 
band, knife, latex surgical glove, and 
paper towel are all that is required to 
construct this model (Fig 1). 

The tennis ball is cut in half and a 
1.6 em-slit is cut through the top of the 








Fig 1. 


Materials for construction of model include wooden board, ‘half of tennis bail, 


ball. A 15- x 1.4-em rebber-band strip 
is inserted through the slit in the ball 
and knotted on the inside to keep it 
from coming out. The cut end of the. 
tennis ball is glued tœa wooden board. 
approximately 20 x 25 cm. The free» 
end of the rubber-band strip is stapled 
to the end of the board with a moder- 
ate amount of tension on the rubber 
band, after the ball has become firmly 
affixed (Fig 2). A thin piece of latex 
rubber from a surgical glove (15 x 15 
cm) is spread over the ball and rubber- 
band strip and stapled to the board 
after stretching out the latex (Fig 3). 
A semicircle is cut eut of the latex 
(with a radius of 3 em) on the side 
opposite the rubber-band position. 
The cut edge of the latex is glued to 
the tennis ball. A central opening is 
cut in a paper surgical towel and the 
towel is draped over the board, with 
the tennis ball, rubber band, and latex 





rubber band, knife, latex rubbersglove, and paper towel. 
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Fig 2.—Rubber band is stapled to board 
with slight tension. 


sheet exposed through the opening 
(Fig 4). The towel is folded over the 
ends of the board and stapled into 
position on the underside of the 
board. 


COMMENT 


In this model, the cut tennis ball is 
the globe, the rubber-band strip is a 
rectus muscle, the latex sheet is the 
conjunctiva and the semicircular cut 
in the latex represents the corneal 
position. It would be relatively simple 

“to modify this model to indicate 
oblique muscles also. 

We have found that a 2-0 silk suture 
with a cutting needle is excellent for 
practicing muscle surgical technique 
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Fig 3.—Latex rubber is placed over tennis 
ball and rubber band and stapled to board 
with slight tension. 


on this model. The needle penetrates 
the tennis ball easily when held on a 
standard general surgical needle hold- 
er or a large, strong ophthalmic needle 
holder such as a Kalt needle holder. 

Some experience is acquired using 
the model as a teaching tool. We have 
been able to demonstrate and have 
surgeons practice the figure-of-8 stra- 
bismus suture' and the various forms 
of adjustable suture techniques.? In 
addition, different types of conjuncti- 
val closure can be tried, although a 4-0 
or 5-0 suture would be more suitable. 

Wilson’ has shown how a modifica- 
tion of a thimble can be used as a 
valuable tool for teaching indirect 
ophthalmoscopy. 





" Fig 4.—Opening is cut in center of paper 


towel that was spread over tennis ball and 
rubber band. Towel is folded over ends of 
board and stapled to back of board. 


This strabismus surgery model is 
inexpensive and costs approximately 
$1 to make. It takes about a half an 
hour to construct, although this time 
might be reduced if multiple models 
were made at the same time (as for a 
postgraduate course). 
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12th ANNUAL ESTELLE DOHENY EYE 
FOUNDATION CONFERENCE 
Sponsored by 
ESTELLE DOHENY EYE FOUNDATION 
and 
UNIVERSITY OF SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 


OCTOBER 1, 2, and 3, 1980 i ESTELLE DOHENY EYE FOUNDATIO 
Los Angeles Hilton Hotel--930 Wilshire Boulevard, Los Angeles((40)17 


MEDICAL AND SURGICAL MANAGEMENT 
of INTRAOCULAR INFLAMMATION 


This course is designed to aid the practicing ophthalmologist in the diagnosis and medical and surgical 
management of intraocular inflammation including various uveitis syndromes, endophthalmitis (endogenous and 
post operative), opportunistic infections in the compromised host, cataract extraction in the uveitis patient, etc. 
A practical office-oriented approach to the clinical evaluation and laboratory work-up of patients with uveitis will 
be emphasized, and a detailed description and syllabus describing this approach to diagnosis, work-up, and 
therapy will be available to all participants. 


Discussions of various uveitis syndromes (Toxoplasmosis, Pars Planitis, Candida, Cytomegalic Inclusion 
Disease, Herpes Simplex and Zoster, Toxocara, J.R.A., etc.) will include diagnostic criteria, natural course, specific 
therapy, and prognosis. Special attention will be given to the management of complications of ocular 
inflammation including surgical procedures in the uveitis patient: cataract extraction (indications, techniques, 
results), glaucoma surgery, retinal detachment procedures, and lensectomy and vitrectomy techniques. 
Inflammatory complications following 1.0.L. insertion will be discussed, including cystoid macular edema. 






A special section on the uses and abuses of corticosteroids and the various non-steroidal anti-inflammatory, 
and immunosuppressive agents will be included as well as a section on complications of these drugs. 


The role of special diagnostic studies including ultrasonography, electrophysiology, fluorescein angiography, 
etc. will be discussed. A special feature will be the “Participating Workshops” in fluorescein angiography, 
ultrasonography, electrophysiology, and clinical pathologic correlations. 


The Estelle Doheny Memorial Lecture—Herbert E. Kaufman, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture—G. Richard O'Connor; M.D. 


GUEST FACULTY DOHENY EYE FOUNDATION—UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Robert S. Coles, M.D. Janet C. Blanks, Ph.D. H. John Shammas; M.D. a 
James H. Elliott, M.D. Edward F. Cherney, M.D. Ronald E. Smith, M.D. 

Rudolph M. Franklin, M.D. Kenneth R. Diddie, M.D. Ronald H. Akashi, M.D. 

Conrad L. Giles, M.D. Steven E. Feldon, M.D. Bernice Z. Brown, M.D. 

William A. Godfrey, M.D. James V. Jester, Ph.D. Jerry F. Donin, M.D. 

W. Richard Green, M.D. John S. Lee, M.D. Francis C. Hertzog, M.D. 

Herbert E. Kaufman, M.D. Don Minckler, M.D. A. Ray Irvine, M.D. 

David L. Knox, M.D. A. Linn Murphree, M.D. George K. Kambara, M.D. 

Irving H. Leopold, M.D. Anthony B. Nesburn, M.D. George E. Morgan, M.D. 

Roberta Myers, Ph.D. Richard R. Ober, M.D. Arthur E. Oberman, M.D. 

Robert A. Nozik, M.D. Thomas E. Ogden, M.D., Ph.D. Ralph S. Riffenburgh, M.D. 

G. Richard O'Connor, M.D. Stephen J. Ryan, M.D. Warren A. Wilson, M.D. 

L. Douglas Perry, M.D. David J. Schanzlin, M.D. 


Thomas H. Pettit, M.D. 
Theodore F. Schlaegel, Jr., M.D. 


Tuition: $300.00 (includes syllabus, luncheons, mixers) 
Certified for 21 hours credit, Category |, AMA, CMA 
CONFERENCE DIRECTOR: Ronald E. Smith, M.D. 


For Application/Brochure: Bill Dowey 
Conference Office 
Estelle Doheny Eye Foundation 
1355 San Pablo St. 
Los Angeles CA 90033 





j Doyouhave =~ 
GUIDES TO THE EVALUATION — 
` OF PERMANENT IMPAIRMENT 
onyour reference shelf? 











f not, now is the time to fill the void! 


Guides to the Evaluation of Permanent Impairment contains a series of practical guides for 
the rating of physical and mental impairment of all systems of the body. Published by the 
American Medical Association, this important volume will assist you in discharging your 
responsibility to patients who are seeking benefits from the various agencies and programs 
serving the disabled. 


Each guide provides recommended percentage values related to the criteria given. Numer- 
ical values offer a practical means of expressing and caiculating the extent of permanent im- 
pairment and encourage accurate, equitable, and uniform evaluation. Methods of impairment 
calculation are uniform, are explained in detail with examples, and need a minimum of compu- 
tation. A Combined Values Chart is provided for easily assessing any combination of impair- 
ments. 


è A partial table of contents includes: 





e The Central Nervous System 
e The Peripheral Spinal Nerves 
e The Endocrine System 

e The Digestive System 

e The Extremities and Back 

è Mentai Liness 

e The Visual System 

e The Cardiovascular System 


Use the ccupon below to order this authoritative 
text today’ $10.00 
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Order Dept. OP-298 S/d 
American Medical Association 

P.O. Bex 821 

Monroe, WI 53566 
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This two-day symposium-and =~ 


workshop is designed for both 
the anterior segment and 
retinal-vitreal surgeon, 


The symposium is. specifically 
designed for those surgeons 
who already have micro- 
surgical experience in 
phacofragmentation and pars 
plana vitrectomy. tn addition, 
there will be an update of 
material by a distinguished 
faculty for those who have 
taken previous Ocutome/ 
Fragmatome courses. 


The workshop will consist of 
practical microsurgical 
experience on animal eyes. 


Registration is limited for both 
the symposium and workshop 
sections. 


Intraocular Microsurgery Symposium and Workshop-Update 
Including the OCUTOME and FRAGMATOME TECHNIQUE 


sponsored by the Retinal Vascular Department 
ingalis Memorial Hospital, oe Illinois (Chicago suburb) J uly 25-26, 1980 


“David H. Orth, M.D., 
-Chicago and Harvey 


É Lawrence J. Singerman, 


Faculty 

Thomas M. Aaberg, M.D., 
Milwaukee 

Steve Charles, M.D., 
Memphis 

Gil Grand, M.D., 

St. Louis 

Lee Jampol, M.D., 
Chicago 

Howard Joondeph, M.D., 
Detroit 

Ronald G. Michels, M.D., 
Baltimore 


M.D., Cleveland 


-Joel Sugar, N.D., 


Chicago - 





Course fees: 
Symposium and workshop ~ 
$400.00. Includes two 
lunches and dinner. 


Symposium only ~ 2 morning 
sessions = $150.00. Includes 
twolunches. 


For information contact: 
David H Orth; M.D., 

Course Director; or 

Sue Rigik, Registrar 

Retinal Vascular Department 
Ingalls Memorial Hospital 
One Ingalls Drive 

Harvey, illinois 60426 

(312) 333-2300, extension 5811 


OCUTOME/FRAGMATOME SYSTEM 
SYMPOSIUM AND WORKSHOP | 


Sponsored by the 


SCHEIE EYE INSTITUTE 
DEPARTMENT OF OPHTHALMOLOGY. 
UNIVERSITY OF PENNSYLVANIA 


October 2-3, 1980 


University City Holiday Inn 
_ Philadelphia, Pennsylvania 


Alexander J. Brucker, M.D. 


Steven T. Charles, M.D. 
Ronald G. Michels, M.D. 


FACULTY: 


An anterior and posterior segment surgical course offering didactic lectures as well as 
practical workshop experience in the use of the OCUTOME/FRAGMATOME System. 


Leonard M.-Parver, M.D. 
Stephen H: Sinclair, M.D. 
Lawrence J. Singerman, M.D. 
Myron Yanoff, M.D. 


Street, Philadelphia., PA 19104, (215) 662-8675. 


ll ea 


Registration Fee: $450.00 physicians (limited enrollment), $150.00. lectures without workshop. 
information: Contact Alexander J. Brucker, M.D., Course Director, Scheie Eye Institute, 51 N 39th 


To Register: Send check payable to the Scheie Eye Institute, PUPMC. Mail to the above address. . 










VISUAL ELECTROPHYSIOLOGY | 


























VERSATILE: A:single instrument 
records Doth the EOG and the ERG. 
In ERG mode, switch-selectable 
record. rg parameters optomize for 
convemtonal ies Flicker, Early 
Potential, or Oscillatory 
Å el in digital averager 
stem Capability to include 
toked responses (VERs) and 
ERGsweg., with eyelid rather 
lens electrodes). Both 
averager are available 
ingle~or dual-channel 
8G available is a complete 
















versions, 
selecti 
including stimulators, electrodes, and 
monitor oscilloscope. 





Ghaccessory instrumentation, 


_TEST SYSTEM 


ACCURATE: ERG and VER responses 
are stored in digital memory to acnieve 
the high frequency response 
necessary to record the ERG and VER 
with fidelity. 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls altow technical personnel to 
obtain higlt- quality records with 
minimal training. All responses ara 
plotted at relatively slow paper speed 
to create compact records. Repeated 
activation of playback switch makes 
multiple ccpies of stored ERG or YER 
waveforms for teaching, reporting and 
multiple filing. 








BACKED BY EXTENSIVE SERVICE 
FACILITIES: With purchase of a 
complete ERG system, trained 
Life-Tech medical instrumentation 
specialists will provide on-site 
installation and operator instruction. 

All Life-Tech instruments are backed 
bya nationwide service center network 
supported by a comprehensive factory 
service department. 


For additional information, call or 
write: 


Life-Tech 
Instruments, Inc. 


BOX 36221- HOUSTON TEXAS 77038 - (713) 783-8490 





VISUAL ELEC TROPHYSIOLOGY TEST SYSTEM 
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2. Visual evoked responses 
recorded from right and lež occiputs 
{dual channel system}. The patient 
has an optic chiasm lesior: 


3. ERG recorded from lower eyelid 
with averaging. “N”s at left of traces 
indicate the number of responses 
averaged. 


4. Above: normal EOG with 
light-peak /dark-trough ratio of 2.4. 
Below: abnormal EOG in retinitis 
pigmentosa with ight-peak | dark- 
trough ratio of 1.0. (EOG mode, 0.5 
mm chart speed). 





VasoClear gives red-eyed 
patients more of what they go to’ 
the doctor for... Comfort. 


Chances are the person with slightly red 
eyes, and no discomfort, will never come to 
your office. She just wants to remove the 
redness and will usually stop at the local 
drugstore for one of the decongestants adver- 
tised on TV. And that will be that. 

But the red-eyed patient who is expe- 
riencing irritation and discomfort is another 
story. She doesn’t just want to look better, 
she wants to feel better. She wants comfort. 
And fast. 

There is no more comfortable—and com- 
forting—ocular decongestant you can give her 
than VasoClear™ It’s the only one with the 
Lipiden™ polymeric system (the same unique 
polymers that are in Hypotears™). So Vaso- 
Clear provides your patients with a new 
dimension in comfort. 





© Smith, Miller and Patch 1980 


And VasoClear has no buffers. The possi- 
bility of buffer-induced stinging or jrritation 
is eliminated. Another boost for comfort. 

But VasoClear doesn’t stop with comfort. It 
also contains the long-acting decongestant 
naphazoline, in a concentration some consider 
to be ideal. VasoClear clears redness as effec- 
tively as more potent products* 

Try VasoClear in your own eyes—as a test. 
You'll be so impressed with how good it feels, 
you'll want to share that comfort with all your 
red-eyed patients. Recommend VasoClear 
... the comfortable decongestant. 

*Data on file at Cooper Vision 
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Comforts 
and clears red eyes. > 


Smith, Miler and Patch 


Division of Cooper Vision, PR, Inc. 
San German, Puerto Rico 00753 
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H you're looking 
or a new practice opportunity 


his new AMA Opportunity Place- 

_ ment Register contains a description 

of over 4,000 available practice oppor- 
tunities. Each listing is a brief coded 
summery covering location, type of 
practice: area of specilization, and 
other data. included are two indexes 
to assist you in quickly finding the 
most suitable opportunity. 








. .or looking for a 
physician to fill a position 


The new AMA Physician Placement 
Register lists over 4,000 physicians 
seeking new practice opportunities. 
It. includes a brief coded vitae, as well 
as specialty and type of practice 
preferences and current professional 
status. Two computer-generated in- 
dexes facilitate finding suitable can- 
didates. 


. i Fast turnaround! 


Either Register is ‘mailed within 24 hours of receipt of 
yourrequest. After receiving your selections of the prac- 
tice opportunities or physicians on which you want fur- 
ther information, full-page computer printouts on each 
selection are sent within 10 days. 


Order your Register now! 


Published quarterly by the AMA Physicians’ Placement 
Service, these two Registers are the only comprehen- 
¿sive national listings of practice opportunities and 
p physicians who are seeking new positions. Use the ap- 


propriate coupon below for the Register you desire. 
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OPPORTUNITY PLACEMENT REGISTER | PHYSICIAN PLACEMENT REGISTER 


AMA Physicians: Placement Service 
Americas Medical Association 
535 N. DearborniChicago, IL 60610 


YES, | am interested in a new practice 
opporterity. Please send me the new 
AMA CPPORTUNITY PLACEMENT 
REGISTER, along with the registration 
form. 


Name By ee 








| Address 
City/State/Zip 





| AMA Physicians’ Placement Service 


American Medical Association 
535 N. Dearborr/Chicago, IL 60610: 


YES, | am seeking the services of a 
physician. Please send me the new AMA 
PHYSICIAN PLACEMENT REGISTER, 
along with the registration form. 


Name 





Organization 





Address 





City/State/Zip 












Calendar of Events 





1980 






June 













Symposium on Plastic and Reconstructive Sur- 
gery, Manhattan Eye, Ear, ard Throat Hospi- 
tal, New York, June 18-21. 

Highlights of Modern Ophthalmology, Presby- 
terian Pacific Medical Center San Francisco, 
dune 19-21. 

intraocular Lens Seminar, St “ary’s Hospital, 

Montreal, June 21. ; 

Diagnosis:and Management of Retinal Vascular ; 

and Macular Disorders, Sue Valley, idaho, 

June 25-July 1. i ; 

Oculopiastic Surgery Symposium, Mauna Kea, 
Hawaii, June 25-July 3. ; 

Ultrasonic Tomography of the Eye and: Orbit, mod 

Cornell ‘University-New York Hospital, New. 

York, June 26-28. 






































duly 


Oxford Ophthaimological. Congress, oxtord, 
England, July 7-9. 

University of Colorado and Coiorado Ophthal- ` 
mological Society, Vail, Colo, July 7-10. 


August 


The Correction of Surgical Aphakia, Rochester 
Americana Hotel, Rochester, NY, Aug 15-16, 
Summer Program of Ohio Siate University, 
Atwood Lake Lodge Resort, Dellroy, Ohio, Aug 
17-20. 

Stereochronoscopy of the Opiic Dise, Bern, 
Switzerland, Aug 30. 


September 


Lens Implant Course, Sluiskill, tne Netherlands, 
Sept 10-11. 

illinois Society of Ophthalmology and Otolaryn- 
gology, Holiday inn, Moline, if, Sept 12-14, 

Symposium of the international Society of Oph- 
thaimic Ultrasound, Nijmegen, the Nether- 
lands, Sept 16-19. 

Orbital Update Course, University of Utah, 
Snowbird, Utah, Sept 19. 

Weish Cataract Surgical and letraocular Lens 
Congress, Houston, Sept 27-Gct 1. 


October 


Ocutome/Fragmatome Workshop, University 
City Holiday Inn, Philadelphia, Oct 2-3. 

Royal Australian College of Ophthalmologists 
and Ophthalmological Society of New. Zea- 
land, Christchurch, New Zealand, Oct 29- 
Nov 3. 





November 


American Academy of Ophthalmology, Chicago, 
Nov 2-7. 

international College of Surgeons, Las Vegas, 
Nov 6-7. 


1981 
January 
Symposium on Ocular Traumz, Uveitis, and 
Retinal Disorders, San Diego, Jan 30-31. 
May 
Congress of the Pan-American Society of Oph- 
thalmology, Acapulco, Mexica. May 11-15. 
International Symposium on intraocular Tu- 


mors, Schwerin, German Democratic Repub- 
lic, May 17-20. 


August 


International Symposium on Orsital Disorders, 
Amsterdam, Aug 31-Sept 2. 


Calendar . 1125 


News and Comment 


New Officers.-At the tenth annual 
business meeting of the American 
Society of Ophthalmic Plastic and 
Reconstructive Surgery in San Fran- 
cisco, new officers were elected. Dr 
R. M. Dryden of Tucson, Ariz, became 
chairman of the Advisory Board, and 
the president for 1980 is Dr John L. 
Wobig of Portland, Ore. Dr Allen M. 
Putterman of Chicago is president- 


elect, and Dr Byron Smith of New — 


York is vice-president. 


Congress.—The seventh Biennial 
Welsh Cataract Surgical and Intraoc- 
ular. Lens Congress will be held in 
Houston, Sept 27-Oct 1, 1980. The 

“meeting will take place at the Galleria 
Plaza Hotel; for further information 
contact Dr Jared M. Emery, Cataract 
Surgical Congress, Cullen Eye Insti- 
tute, 6501 Fannin, Houston, TX 
77030. 


Clinical Congress.-The next annual 
Clinical Congress of the American 
College of Surgeons will be held Oct 
19-24, 1980, in Atlanta. For further 
information contact Dr Edwin. W. 
Gerrish, American College of Sur- 
geons, 55 E Erie St, Chicago, IL 
60611. 


. International Congress.—An interna- 
tional congress on vision and- road 
safety will be held in Paris, Nov 20- 
22,1980. For further information con- 
tact Mr Chantal Pansard, Linas 91310, 
Montlhery, France. 


Orbital Update Course.—An orbital 
update course will be sponsored by the 
University of Utah Division of Oph- 
thalmology on Sept 19, 1980, at Snow- 
bird, Utah. Guest speakers will include 
Drs N. T. Iliff, W. J. Iliff, and N. R. 
Miller. For further information con- 
tact Dr George E. Sanborn, Division 
of Ophthalmology, University of Utah 
Medical Center, 50 N Medical Dr, Salt 
Lake City, UT 84132. 


Postgraduate Course.~The Universi- 
ty of Colorado School of Medicine and 
the Colorado Ophthalmological Soci- 
ety will hold a postgraduate course in 
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Vail, Colo, July 7-10. The program will 
include discussions of recent advances 
in diagnosis and medical and surgical 
management of eye problems of inter- 
est to the practicing ophthalmologist. 
For further information contact the 
Office of Postgraduate Medical Edu- 
cation, University of Colorado School 
of Medicine, 4200 E Ninth Ave, Den- 
ver, CO 80262. 


Seminar.—The Rochester Eye Insti- 
tute and the Department of Ophthal- 
mology at Park Ridge Hospital, 
Rochester, NY, will hold a seminar 
Aug 15 and 16, 1980, at the Rochester 
Americana Hotel. The main topie will 
be “The Correction of Surgical Apha- 
kia.” The faculty will include Drs J. V. 
Aquavella, Rochester, NY; Jose I. Bar- 
raquer, Bogota, Colombia; H. Dwight 
Cavanagh, Atlanta; Oliver H. Dabe- 
zies, New Orleans; Harold A. Stein, 
Toronto; and Richard C. Troutman, 
New York. For further information 
contact Katherine Sgabelloni, RN, 
Coordinator, Ophthalmic Services, 
Park Ridge Hospital, 1555 Long. Pond 
Rd, Rochester, NY 14626. 


Summer Program.—A summer pro- 
gram in ophthalmology will be spon- 
sored. by the Ohio State University 
(Columbus) Department of Ophthal- 
mology. This will take place Aug 17-20 
at Atwood Lake Lodge Resort, Dell- 
roy, Ohio. For further information 
contact the Center for Continuing 
Medical Education, Ohio State Uni- 
versity, A-352 Starling Loving. Hall, 
320 W Tenth Ave, Columbus, OH 
43210. 


International Symposium.—The Israel 
International Symposium on Glauco- 
ma will take place in Tel Aviv, Sept 
3-5. For further information contact 
The Secretariat, Israel International 
Symposium on Glaucoma, PO Box 
16271, Tel Aviv, Israel. 


International Symposium.—The Ín- 
ternational Society for Orbital Disor- 
ders is organizing a fourth Interna- 
tional Symposium on Aug 31-Sept 2, 
1981, in Amsterdam. For further 





information contact Dr J. P. A. Gillis- 
sen, ¢/o University Eye Hospital, Wil- 
helmina: Gasthuis, le Helmersstraat 
104, 1054 EG Amsterdam, the Nether- 
lands. 


Symposium.—A symposium on ocular 
trauma, uveitis, and retinal disorders 
by the Southern California Perma- 
nente Medical Group and the Uriver- 
sity of California, San Diego, will be 
held Jan 30-31 at the Little America 
Westgate Hotel in San Diego. The 
guest speakers include Drs James G. 
Diamond, S. L. Fine, M. F. Goldberg, 
G. R- O'Connor, and S. J. Ryan. For 
further information contact the 
Southern California Permanente 
Medical Group, Education Office, 4647 
Zion Ave, San Diego, CA 92120. 


Workshop.—A_ workshép on ster- 
eochronoscopy of the optic dise will be 
held in Bern, Switzerland, Aug 30, 
1980. The chairman will be Dr H. 
Goldmann. For further details contact 
Dr K.-E. Schirmer, St Mary's Hospital 
Center, 3830 Lacombe Ave, Montreal, 
Quebec, H3t 1M5, Canada. 


e 

American Academy of Ophthalmology 
Meeting Rescheduled.—The 19806 an- | 
nual meeting of the American Acade- 
my of Ophthalmology has been 
rescheduled at Chicago’s McCormick 
Place on Nov 2-7, 1980. The meeting, 
the largest. in the world on scientific 
advances in eye care, was originally 
scheduled two weeks later in New 
Orleans. The site was changed to 
accommodate increasing attendance, 
which jumped from 9,700 in 1978 in 
Kansas City to nearly 14,000 ir San 
Francisco last- year. Chicago was 
selected because it can provide more 
space for lectures, classes, exhibits, 
and registration, as well as more cen- 
trally located hotels and restaurants. 
The site represents a return to tradi- 
tion for the academy, which held 27 of 
32 meetings in Chicago between 193% 
and 1969. For more information and ™ 
preregistration and housing forms, © 





contact the American Academy of 


Ophthalmology, 1833 Fillmore St, PO 
Box 7424, San Francisco, CA 94120. 


News and Comment 





YOUR OPHTHALMIC PRODUCT SPECIALIST 


Alvows patema convalescing from reconstructive 
nepal or thalmic surgery to wear frames 
without rewarding the healing process. Pads rest 
eomfortabyy on cheekbone without irritation, entirely 
removing sressure from patient's bridge. Easily 
adapts to vatient’s frame leaving no marks or holes 
in Frame when removed. 

$5:50 per pair; 6 pairs per card 

Minimum arder ane card ($33.00) 
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POST 
MYDRIATIC 
SPECTACLES 


Lowest price any- 
where. 18¢ per unit. 
Minimum order 
500 units. 













ISHIHARA COLOR-BLINDNESS TESTS 


Accepted by leading authorities as a simple and accusate method 
for discovering congenital color blindness of 2 types: total color 
blindness and red-green blindness, each of 2 forms, ac mplete.and 
incomplete. These books should be replaced every 3 years. Fading 
affects accuracy. $65.00 








Ideal for APHAKIC 
patients. Slips in back 
of frames. The 
adjustable wrap- 
around totally 
occludes side glare. 
REGULAR AND 
LARGE SIZES 
AVAILABLE. 

$7.95 and $10.95 per 
display card (12 units) 


| INSTANT SUNGLASSES 











| UNIVERSAL TRIAL FRAME Ill 

| © Lightweight sturdy construction © The single stationary cell and 
for patient corafort triple rotating front cells allow 

* Temple. nosepiece, and frame the frame to accommodate 
movement provide smooth a total of four 38mm (1%) 
accurate adjustments and fine test lenses 
fitting + Precisely engraved scales 

ə Variable horizental and vertical provide maximum legibility 

4 bridge movements; comfortable © P.D, 48mm to 807m 




















ADJUSTABLE 
PROFESSIONAL 
STOOL #23382 


Washable vinyl in 

choice of 14 decorator colors. 
Square style welded steel foot 
ring. Chrome finish. Adjusts 
79"-25". Carpet casters 

avaliable at additional cost. $99.20 











nose fit + Net weight 82 grams $119.95 
ee ee ee ee ee N 


U.S.Optical Specialties, Inc. | 


ff 604 Mission St.. San Francisco, CA. 94105 (4-5) 982-7966 ff 
OUT OF STATE CALL TOLL FREE: (800) 227-4516 
| Gentlemen: Please ship the following: 
~ Post Mydriatic Spec. 






















PROJECTOR LAMPS 
CAX 130V-50W 


Fits all A.O.-type projector charts. 
Save 35-60% on competitive 
prices anywhere when you 
purchase lamps by the case. 
$4.75 each lamp for 6-lamp case 
$4.00 each lamp for 24-lamp case 
‘dinimum order 6 lamps 


beci lo change without prior notice 


-— ISHIHARA COLOR-BLINDNESS TESTS 
| Usdan Frame Positioning Device(s} —— instant Sunglasses i 
—— Universal Trial Frame IH sre OQS oie IG) 
— Stool(s) #23282. Color(s} m Projector Lamps 


| Name 


| Address 





City. 
O PARCEL POST O UPS 


Fi 
mt mem me SATISFACTION GUARANTEED WEE MEN S m 


State 








(Please Print} | 


Zip 


{postage and handing extra} 















INTRAOCULAR MICROSURGICAL WORKSHOP 


Including the OCUTOME and FRAGMATOME technique 
sponsored by The Department of Ophthalmology, St. Luke’s Hospital, Cleveland, Ohio, July 11-12, 1980 


|. The course is designed for both the anterior 
-segment and retinal vitreal surgeon. Two half 
days will be spent in didactic sessions. Afternoon 
sessions will include workshops actually perform- 
ing pars plana intraocular surgery on animal eyes 
with faculty supervision and video tape presen- 
tations. 


The program topics will cover basic concepts of 
pars plana intraocular surgery, including indica- 


tions for and techniques of pars plana lensecto- 
my and vitrectomy. Ocutome and Fragmatome 
techniques will be emphasized. 


16 CME Credit hours AMA Category I. 


Registration Fee 


$400.00 total course. $70.00 didactic 
morning session only. (checks payable to 
St. Luke’s Hospital Dept. of Ophthalmolo- 
gy). 


Registration limited. For information con- 
tact: Intraocular Microsurgical Workshop 
c/o Lawrence Singerman, M.D.,. 11201 
Shaker Boulevard, Cleveland, Ohio 44104 
(216) 421-1213 


THE EDWARD S. HARKNESS EYE 
. INSTITUTE 
Columbia-Presbyterian Medical Center 
New York, New York 


announces 


A BASIC SCIENCE 
COURSE 


for 
Residents of Ophthalmology 
September 2, 1980-December 16, 1980 
8:00 A.M. to 12:30 P.M. Daily 
Fee: $600 


Inquire: Miss M. Bowen 

635 West 165 Street 

New York, New York 10032 
Tel: (212) 694-2725 


CT 


/FRAQMATOME 


Faculty 
Alexander Brucker, M.D. 
Philadelphia 
Yale Fisher, M.D. 

New York 

Howard Joondeph, M.D. 
~~ Detroit 

Howard Kohn, M.D. 

Course Chairman 

Cleveland 

Ronald Michels, M.D. 

Baltimore 

David Orth, M.D. 

Chicago 

Ronald Price, M.D. 

Cleveland 

William Reinhart, M.D. 

Cleveland 

Lawrence Singerman, M.D. 

Course Chairman 

Cleveland 

Daniel Weidenthal, M.D. 

Cleveland. s 


F 
/ {cutone 





this publication 
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Please send me additional information. 

University Microfilms International 

300 North Zeeb Road 18 Bedford Row 
Dept. P.R 


Dept. P.R. pt. P.R. 
Ann Arbor, MI 48106 London, WC1R 4EJ 
U.S.A. England 

Name 
Institution 
Street 
City. 
State 






































































































































































































































Monocular indirect ophthalmoscope 





Charles endophotocoagulator kis coagulator attachment 


Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation procedures 
whenever desired. This high quality, lightweight, compact instrument may be placed on a roll-around table and 
plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand carried from one facility 
to another. What's more, its attractive low price makes the LOG-3 an exceptionally cost-efficient ophthalmic 


instrument for private practice or institutional use. 


Log-3 Features 


® Direc: ophthalmoscope delivery system standarc. Monocular indirect erect image system with zoom and focus 
optional. " 
@ A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 
® Powerful 300 watt Xenon lamp with built in parabolic reflector permits 1.5° aperture for close macula work and 6° 
| for fast and efficient pan retinal application. 
@ Unique “optimatic” control combines power and time settings in a single dial. 


@ Articulated arm extends to make patient repositioning un- a s ai 
division 
necessary. cl Í n l te cooper medical 
jevices corp. 


@ Operates on any standard line voltage. r 
: PE World's Leader In Portable Photocoagulatars 
@ No installation costs. 183 newbury st./danvers, ma. 01923/USA 
(617) 774-0415 cable clinitex/danvers TWX 710-347-1721 
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CIRCON Color 





Televise Microsurgery 





Without Adjusting Your Light Source 


@ New Automatic Light Control 

Now you can televise microsurgery without having 
to adjust your light source! 

Set your light source at the start of the procedure, 
and CIRCON’s Motorized Iris does the rest — 
automatically keeping the proper light level at 
the camera tube as you change the subject or 
magnification. The Automatic Light Control System 
senses the camera output and adjusts a motorized 
iris for optimum light. 

Other video cameras adjust for a range of only 
15 to 1 in light intensity which is usually not enough. 
CIRCON’s system continuously compensates for a 
reflected light variation of up to 500 to 1 with any 
light source. You can avoid over and under exposure 
and be assured of proper color throughout your 
procedure. 

You can plug our Automatic Light Control into any 
CIRCON camera. Then attach our Motorized Iris for 
simultaneous Television and microscope viewing. 


@ Worldwide Sales and Service 
Leading USA microsurgeons have utilized CIRCON 
systems for years. Now CIRCON offers PAL and NTSC 


color cameras worldwide. 


@ World’s Smallest and Most Sensitive Cameras 
CIRCON Color Cameras are the smallest and most 
light sensitive in the world. They measure just 5cm x 
5cm x 20cm and weigh merely 560 grams, allowing 
unobtrusive mounting on any microscope. Due to the 
great light sensitivity, standard light sources may be 
used. 
Televising with CIRCON cameras is easy and fully 
automatic. Anyone can set up and operate the camera 
routinely. The new Automatic Iris is just another 
CIRCON feature that makes televising easier for you. 
All CIRCON cameras use standard monitors and 


recorders. 
Telex or write for information or a demonstration. 


ciRCON ` 


Department L + 749 Ward Drive + Santa Barbara 
California 93111 USA + (805) 967-0404 +» Telex 658 472 


World Leader in Medical Video Systems 
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New -OPHTHALMOLOGICAL CONSIDERATIONS IN THE 
REHABILITATION OF THE BLIND 


chases W. Hoehne, State 


















3 Hardy, 
7 Univ., Rich- 
ers} This ground- 
nitively-explains the 
al between ophthal- 
fal rehabilitation 
iltation potential 
“i. by contributors 
5 the t text concen- 





will aomena in- 
of services to the 





‘crease 


visually impaired. 


SA partial listing of contents includes: 


Tes arai ` ini aeee a A EE EDEESSOTENOSTENES SO TOON EROOETOTOND 
SENSORY INTEGRATION IN CHILDREN: 


NTRAQOULER LENSES by 


Ronald A. Schachar, 


Current Ophthalmic Advances m the 
Prevention of Blindness and Restora- 
tion of Sight; Recent Genetic Advances 
in the Detection, Prevention, and 
Treatment of Visual Handicaps; The 
Ophthalmologists Role in New Reha- 
bilitation Patterns; Diabetics: A New 
Growing and Special Contingent of 
Cases; Visual Measurements and Func- 
tional Classification in Relation io As- 
sistance Devices; The Optacon: Its 
Possibilities and Limitations; Rights 
of Blind Consumers of Medica! and 
Rehabilitation Services; A New.Look 
at the Aging Blind; Observations from 
a Psychiatrist’s Perspective; Psychiatric 
Problems in Rehabilitation from an 
Ophthalmologist’s Point of View; and 
The Importance of a Cooperative and 


New! 


PUBLISHER. 


Effective Working Relationship Be: 


tween the Commission for the Blind 
and the Ophthalmological Com- 
munity. 


Topics of specific interest to the oph- 


thalmologist cover such considerations,” 
therapeutic, and 


as the diagnostic, 
prognostic advances and current -re- 


search efforts in preventing blindness 
techniques and” 
aids used in genetic diagnosis; anda. 
set of rehabilitation care standards for: 

ophthalmologists to follow in helping | 


and restoring sight 


blinded individuals to more easily ad- 
just socially and emotionally to. their 
blindness. '80, 336 pp., 5 iL, 6 tables, 
$24.75 





. Texoma Bye Institute, Denison, Texas. This guide to intra- 
ocular Tens sur wery opens with a discussion of the historical 
“development o: different types of intraocular lenses. The 
‘material from which intraocular lenses are fabricated and 
the advantages and disadvantages of each type of material 
“in the tormaties. of an implant are then scrutinized. The 
author ancludes data on currently available intraocular 
leases and an analysis of how they will change as advances 
‘in polymer chemistry are made. Remaining topics include 
the pros and cons of extracapsular and intrac apsular 
surgery, Shdicetions and contraindications for implant 
“Surgery, management of a variety of possible postoperative 
comphcateons, and the complementary nature of the con- 
tinuous wear centact lens and the intraocular lens. '79, 744 
ph, 534l, $1830 
kd 















BASIC- VISUAL PROCESSES AND LEARNING DIS- 
BILITY died by Gerald Leisman, Brooklyn College of 
Meu York, Brooklyn. (18 Contributors) Con- 
; to. thie book examine the interaction of visual and 
i ës and how dysfunction in each relates to 
saly ity. Issues in visual physiology, neuro- 
ition, attention, and memory are discussed 
ations between EEG evoked potentials and 
Chapters include: Functional Cortical 
jan Relation to Visual Processing and Learning 
Disability, The Role of Visual Processes in Attention and 
Hs Disorders, ‘Ocular-Motor Processes and the Act of 
Reading, and The Role of Quantitative Tests in Disorders 
of Visual Percestion. "76, 456 pp. (6 3/4 x 9 3/4), 136 il., 18 
tadles, $37.00 















THE ANATOAY OF OCULAR ADNEXA: Guide to Or- 
bital Dissection by Frederick A. Mausolf, Univ. of lowa, 
towa Tity Forewords by Frederick D. Blodi and Lester T. 

Hed dissection instructions with anatomical dia- 






waded in this step-by-step guide to dissection — 


Evoked Potentials and Intersensory Functions in Pediatrics 
and Psychology by Thorne Shipley, Univ. of Miami School: 
of Medicine, Miami, Florida. Following a general introduc 
tion to evoked cortical potential theory, sections delineate 
the use of evoked brain potentials in clinical pediatrics, in 
developmental tests of intersensory function, and for differ- 
enliating organic or systemic deficits from those learning 
disabilities that are psychiatrically or educationally. based: 
The section entitled Multisensory ECP in Clinical Pediat- 
rics provides ophthalmology case reports of evoked cortical 
potential in congenital optic nerve hypoplasia, pigmentary 
retinal dystrophy, albinism and congenital horizontal nys- 
tagmus, bilateral cataracts, anterior ocular cleavage syn- 
drome, atablyopia ex anopsia, Leber's infantile amaurosis, 
cortical inattention, and toxic amblyopia. ’80, 176 pp., 56 
il., 4 tables, $15.50 


PSYCHIATRIC PROBLEMS IN. OPHTHALMOLOGY 
edited by Jerome T. Pearlman, UCLA School of Medicine, 
Los Angeies; George L. Adams, Baylor College of Medicine, 
Houston; and Sherwin H. Sloan, UCLA School of Medi- 
cine, Los Angeles. (11 Contributors) Select representatives 
of the fields of ophthalmology and psychiatry herein-report 
on different emotional problems related to ophthalmology. 
Data is presented on psychosomatic illnesses as well as emo- 
tional maladjustment to actual handicaps. Following a gen- 
eral psychological overview of eye-related problems; 
chapters cover reaction to the loss of sight, patients with 
symptoms when no organic disease is present, stress and 
strabismus, status medicamentosus ophthalmologica, emo- 
tional aspects of hospitalization of a child for strabismus 
surgery, factitial eye problems, and related topics. ’77, 180 
pp. 29 il, 4 tables, $16.00 


YOUR EYES: A Book for Paramedical Personnel and the 
Lay Reader by Thomas Chalkley, Northwestern Univ., Chi- 
cago. Wraten in a simple, concise style, this basic manual 
covers, among other topics, diseases of the human eye, their 
symptoms, preventive measures, and available therapeutic 
modalities. Anatomy and physiology of the normal eye are 
also discussed. '74, 136 pp., 15 il, $6.00, paper 


Orders with remittance sent, on approval, postpaid 





OST East Lawrence Avenue 


Springfield è Illinois œ 
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The 500 Series of 


Silicone 
Scleral Sponge 


for Retinal Detachment Surgery 





A new line of silicone sponge explants 
by Medical Instrument Research 
Associates, Inc. 


e Available in standard 3 mm, 
4 mm, and 5 mm cylinders 
and a 5.5 mm x 7.5 mm oval 


PLUS 


* Two new shapes... 


— Frederick Design, a 4 mm x 
12 mm rectangle for large 
retinal tears or multiple 
breaks 


~ Vaiser Design, a 3 mm x 
5 mm smaller oval for 
retinal tears that require 
wider buckling but not the 
increased height found in 
other shapes 


* Now, a single source for your complete 
requirements for silicone implants and explants 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 Telephone (617) 894-2200 » Telex 94-0933 


Have your representative call. © Call me for order placement. 


Send full information. 
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a Ocular Findings in Thoracic-Pelvic- 
' aoe Dystrophy 


Tn their interesting 
ar findings in thoracic- 















alo dystrophy (AR- 
CH 492, 1979), Allen et al 
; ophthalmoscopic 


' particularly promi- 
indus midperiphery. 
resemble changes we 


‘syndromes with associated renal in- 
volvamént? In one of our cases, too, 
ophthalmoseopic changes preceded 
significant renal disease. Could all 
thesecases fit into a broader spectrum 
. of hereditary disorders with variable 
retinal and renal involvement? Fur- 


‘ther investigation of these interesting 


“sand. unusual entities is indicated. 
W. Scorr, PETERSON, MD 
DanieL M. ALBERT, MD 
Boston 


1. Peterson WS, Albert DM: Fundus changes 
in the hereditary nephropathies. Trans Am Acad 
Ophthalmol Otolaryngol 7%:762-771, 1974. 


Retinal Light Exposure and Cystoid 
Macular Edema 


To the Editor.—In their article, “Reti- 
nal Light Exposure From Operation 
Micrescopes” (ARCHIVES 97:2363-2367, 
1979). Calkins and Hochheimer pre- 
sent an ex¢ellent analysis of the 
potential problems resulting from ret- 
“inal irradiance from operating miero- 
scopes. The authors suggest that there 
may be « correlation between retinal 
light exposure and the incidence of 
poster al cystoid maculopathy and 
that this possibility warrants further 
investigation. 

Unpublished data from a prelimi- 
nary study of this possibility are avail- 
able. At the Washington University 
(St Louis) Department of Ophthalmol- 
ogy. we studied 28 eyes from 26 
patients undergoing routine surgery 
for senile cataracts. Subjects were 
matched for age, sex, race, and sys- 
z temic and ocular disease. Eyes with 


¿y significant macular disease evident 


| preoperatively were eliminated, as 
“| were those with intraocular complica- 
: Thirteen of the eyes underwent 
“dens extraction under standard condi- 
tions using an operating microscope 
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(Weck) and overhead lighting. The 
experimental group of 15 eyes had a 
specially designed opaque contact lens 
placed over the cornea for the major 
portion of the operative procedure in 
an effort to shield the posterior pole 
from the coaxial light source. 

The average time of retinal light 
exposure in the protected group was 
15.7 minutes, as opposed to 56.9 min- 
utes in the control patients. All 
patients were then followed up for 
four months by clinical examination 
and fluorescein angiography. Angio- 
grams were obtained at one week, one 
month, and four months postopera- 
tively. 

In five of the 13 control (unshielded) 
patients, angiographically demonstra- 
ble cystoid maculopathy developed. In 
only two of the 15 patients whose eyes 
were protected with the opaque con- 
tact lens did cystoid edema develop 
during the four-month observation 
period. There was no significant dif- 
ference between the two groups in 
final visual acuities at the end of four 
months. 

Although these data suggested a 
trend, the numbers were too small for 
any statistically valid conclusions. 
Nonetheless, we agree that a correla- 
tion between photic damage to the 
retina and postoperative cystcid mac- 
ulopathy is provocative and should 
certainly be examined further. 

Mark J. Mannis, MD 
Iowa City 
BERNARD BECKER, MD 
St Louis 


Laser Application and 
Accommodation Paralysis 


To the Editor.—This is in reference to 
the letter of Ronald C. Pruett, MD 
(ARCHIVES 97:2212, 1979) commenting 
on the article of Gerald D. Rogell, MD, 


“Internal Ophthalmoplegia After 
Argon Laser Panretinal. Ther- 
apy ” 


In 1975, I first observed temporary 
accommodation paralysis in the right 
eye of a 19-year-old woman whom I 
treated with laser photocoagulation 
(argon laser, spot size 500 u, 0.5 s, 150 
mW, 394 lesions) for extensive myopic 
equatorial retinal degeneration. It 
was accompanied by moderate dila- 


tion of the pupil and sluggish pupil- 
lary reaction to light. The patient 
became acutely aware of her poor 
reading ability because she wore con- 
tact lenses that overcorrected her 
myopia. I attributed this phenomenon 
to damage to the parasympathetic 


nerve fibers innervating the ciliary = 


muscle and iris sphincter. The condi- 
tion resolved spontaneously within 
three months. 

I observed the same condition in 
both eyes of a 41-year-old woman 
treated with laser photocoagulation 
for equatorial myopic degeneration’. 
with retinal tears in three instances 
(OS argon laser, spot size 500 w, 0.5 s, 
250 mW, 170 lesions; OD, spot size 500 p, 
0.5 s, 300 mW, 128 lesions; OS, 128 
lesions with the same instrument set- 
tings). The accommodation paralysis 
occurred after every treatment. The 
same condition was seen in the right . 
eye of a 33-year-old man who under- 
went photocoagulation with the laser 
for the same retinal pathologic condi- 
tion (argon laser, spot size 500 a, 0.5 8, 
400 mW, 135 lesions). The accommoda- 
tion paralysis resolved within three 
months in these three eyes. 

I would liketo pointout the following: 
(1) All four eyes cited were- treat- 
ed at or anterior to the equator. (2) 
The paralysis. of accommodation was 
2.5 to 3.0 diopters and resolved within 
three months simultaneously with the 
moderate mydriasis in all cases. The 
lesions were produced by relatively 
low energy and long exposure times, 
which involve the choroid and effect 
denser chorioretinal scars than lesions 
of short-time exposures of 0.1 to 0.2 s. 
(8) Using this type of laser applica- 
tion, one can expect accommodation 
paralysis to. occur if one third or more 
of the equator is treated. 

I observed the same accommodation 
paralysis in the right eye of a 22- 
year-old diabetic woman and in both 
eyes of a 26-year-old diabetic woman 
who received laser panretinal photo- 
coagulation (spot size, 100 to 200 p, 0.2 
s, 200 to 500 mW). These eyes showed 
a course identical to those of the eyes 
of the above-mentioned nondiabetic 
patients. It is my clinieal impression 
that laser applications at or anterior 
to the equator and long exposure 
times for producing visible lesions 
more readily effect accommodation 
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paralysis than short-duration expo- 
“sures elsewhere in the fundus: An 


experimental model could most proba- 


bly elucidate the pathogenesis of this 
phenomenon. 
ANGELOS DELLAPORTA, MD 
Stanford, Calif 


Correction 


To the Editor.-The following is 
intended to correct inaccuracies in Fig 
6 (page 2,323, the pedigree) of our 
article, “Cavernous Hemangioma of 
the Retina” (ARCHIVES 97:2321-2324, 
1979). 

The very small x (located on the 
shaft) directly above the patients’ 
symbols represents the individuals 
examined, Thus, there were 86 per- 
sons in this pedigree whom we exam- 
ined. This lowercase x does not appear 
in the published key. 

The capital X with spheres on the 
-< tips is intended to indicate the persons 
-who have died (not the patients exam- 
-ined as noted in the published key). In 
the published pedigree, the proband 
“(designated by an arrow) and her 
«three children. bear this symbol, but 
they are alive. Therefore, there are 
only 12 persons in the pedigree who 
died. 

The related text (first column to the 
left under the pedigree on page 2,323) 
should now read “We examined the 
proband, her three children, and 32 
other individuals in the pedigree.” 

Additionally, the first sentence in 
the third paragraph of this article 
(page 2,321) refers to the fact that 
cavernous hemangioma of the retina 
may be associated with skin and CNS 
vascular hamartomas. 


Interested readers are invited to 
write to the address listed here for a 
copy of the revised pedigree and key. 
We are sorry for any inconvenience 
this may have caused. The address is 
the Retinal Vascular Unit, Retina Ser- 


vice, Wills Eye Hospital, Ninth and - 


Walnut Streets, Philadelphia, PA 
19107. 
Ricwarp E. GOLDBERG, MD 
THoMAS R. PHEASANT, MD 
JERRY A. SHIELDS, MD 
Philadelphia 


Possible Mechanism for Corneal 
Complication Caused by an 
Intraocular Lens 


To the Editor.—! have read with inter- 
est the article entitled “Methylmetha- 
crylate Monomer in Intraocular 
Lenses of Polymethylmethacrylate: 
Cellular Toxicity” by Turkish and Gal- 
in (ARCHIVES 98:120-121, 1980). 

This article and previous publica- 
tions by Turkish and Galin and their 
associates seem to absolve the residual 
monomer as the cause of some of the 
difficult-to-explain corneal complica- 
tions after intraocular lens (IOL) 
implantation, that is, those corneal 
complications that reverse themselves 
after IOL removal. The manufacture, 
the method of sterilization of the IOL, 
the surgical procedure, and the sur- 
geons themselves provide multiple 
variables that are difficult to identify 
when attempting to find the cause of 
some of these complications. In such 
cases, it is usually assumed that the 
lens is leaching some kind of toxic 
substance that affects the corneal 
endothelium. I have encountered simi- 
lar situations when some clinicians 


Ophthalmology and Philately: I. Ophthalmologists on Stamps.—Jules Gonin (1870- 
{ 1935).—Jules Gonin was born in Switzerland and became professor of ophthal- 
mology at the University of Lausanne in 1920. He remained chairman until his 


death. Gonin was the first physician to advise a successful operation for retinal 
detachment by applying cautery to the area of the retinal hole. 
FREDERICK C. BLop1, MD 
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were trying to explain some conjuncti- 
val complications caused by contact 
lenses. 

In either case, this is a most unlikely 
event caused by the small amounts of 


the potential leachables involved, 


their slow leaching rates, and the con- “4 


tinuous washing away of leachables 
by the aqueous humor or the tears. 
This is not to say that investigations 
such.as those undertaken by Turkish 
et al are not desirable. On the con- 
trary, they provide valuable informa- 
tion for a better understanding of the 
reaction of the eye to implants. 

The object of this letter is te pro- 
pose another possible mechanism for 
corneal. complication caused by an 
IOL. The aqueous-humor flow dynam- 
ies contributes to the nutrition of the 
cornea and to the cleansing of by- 
products of corneal metabolism. Now, 
let us imagine that the presence of an 
IOL interferes with the flow dynamic 
of the aqueous humor, so that stag- 
nant pools of aqueous humor form 
against the endothelium. The result 
would be a physiological reaction in 
the cornea, which would recover after 
the removal of the IOL. This hypothe- 
sis is difficult to test in the laboratory. 
However, I hope that those opkthal- 
mologists who implant JOLs, when 
faced with such corneal complications 
that seem to be caused by toxicity of 
the implant, will also take into consid- 
eration the possibility of othar causes, 
such as the interference of the IOL 
with the normal flow dynamics of the 
aqueous humor. Such clinical investi- 
gation could lead to better IOL 
designs and lower IOL complications. 

MIGUEL F. Reroso, DSc 
Boston 
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equipped free-stand- 
for use with the Marco 
with any ophthalmic chair 
ur choice. 
signed for the ultimate in flexibility 
implicity, the new stand features 
que counterbalanced slit 
mep arm with featherweight 
or trol. The stand also in- 
es an overhead lamp, a 
counterbalanced refractor 
„ane slit lamp arm, three re- 
cchergeable instrument 
We is, and a binding post 
fercorded instruments. 
A turd arm and acces- 
sory tray are optional 
—aceessories. 
| Allinstrument 
chair controls 
cated on an 
‘reach instru- 
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The -Quality difference 
begins with Benson’s specialists. 


Benson’s more than 20 optical laboratories form a nationwide network 
of specialists producing BRx-Quality eyewear — America’s standard. 
Today, thousands of doctors across the country rely on BRx-Quality for 
the finest eyewear incorporating the latest processes and innovations. 


We appreciate your continuing commitment to quality. 


The BRx-Quality difference 
builds your practice through patient satisfaction. 


Speciaistsin (SÑ | BENSON OPTICAL CO, INC. 
prescription 


optics since 1913 Corporate Offices - Minneapolis, MN 55435 - 612-925-3233 





FULL-SERVICE LABORATORIES SERVING DOCTORS WHO PROVIDE THE WORLD'S FINEST EYE CARE 













ince glaacoma patients a are not alike, the broader 
the options for systemic 1.O.P. control, the 
: ne odds that a wider range of patients may 
That’s why the qualitative differences in 
NE therapy are worth knowing about. 


e intended ocular effects with little systemic 
idosis. It has excellent penetration into aqueous 
nor -Angi its companie) slow excretion 






Methazolamide 
> ‘Tablets 50 mg. 
Ther 


‘Therapy worth 
wing more about. 








“ANE Methazolamide, you can expect 


® : 
NEPTAZANE Methazol 
Before prescribing, please č 
product information, a summary 
follows: 
Indications: For adjunctive's treatment of 
chronic simple (open angle) glaucom 
secondary glaucoma, and preoperati 
in acute angle closure glaucoma whe 
of surgery is desired.in order td lower 
intraocular pressure. 
Contraindications: Severe or absolu 
glaucoma and chronic noncongestiv 
closure glaucoma. Of doubtful use in ` 
glaucoma due to severe peripheral ante 
synechiae or hemorrhagic glaucoma: 
Adrenocortical, hepatic, or fenal 
insufficiency; electrolyte imbalance state, eg. 
hyperchlore mic acidosis; sodium and A 
potassium depletion states. 
Warnings: Although teratogenic effects dem- 
onstrated in rats at high doses have nor been 
evidenced in humans, Methazolamide should | 
not be used in women of child-bearing. 
potential or in pregnancy, especially in the 
first trimester, unless the expected | beneh, 
outweigh potential adverse effects. one 
Precautions: Use with cautio 
cirrhosis-or hepatic insufficiency to f 
hepatic coma; those on steroid thera 
with pulmonary obstruction or emphysema 
to avoid acidosis. E bal lance shot 

























































en or reng 2 Talal. may occu 
Adverse Reactions { relatively mild a 
disappear on withdrawal or dosage adjustment : 
anorexia, nausea, vomiting; malaise, fatigue 
or drowsiness, headache; vertigo, mental con- 
fusion, depression, paresthesias. Urinary 
citrate excretion and uric acid output is 
decreased during use of this drug, but urinaty 
calculi have not been reported. 
















LEDERLE LABORATORIES 
A Division of American Cyanamid C omp: aniy: 
Wayne, New Jersey 07470 Bag 
© 1980. Lederle Laboratories a 











oeeit Challenges Comparison 





@ Distinctive Styling 
® Choice of Manually or Electrically Operated 
Headrest 


@ Full Power Positioning, With Left And Right Side 
Controls, For Simultaneous Operation of Lift, Tilt and 
Headrest 





® Left And Right Side Auto-Return Controls Restore 
Chair To Fult Upright Position 





@ Footrest Automatically Retracts In The Full Upright 
Position, Enhancing Patient Convenience And Safety 


@ One Piece Upholstery Pad Glides With Patient Min- 
imizing Pulled Clothing 


@ Adjustable Armrests For Close-In Patient 
Accessibility 


@ Swivel Base 


© Optional Footswitches For The Control of Lift, Tilt 
and Headrest 


@ Choice of Ten Attractive Upholstery Colors 
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3365 Tree Court industrial Bivd. St. Louis, Mo. 63122 * 
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oeothe Functional S$ 


A Choice of Four Models from the Functional Four-Drawer Stainless Steel Wall Cabinet 








tandar 


to the Strikingly Styled Formica and Acrylic Taal Lens Cabinet. 





” STAINLESS STEEL CABINETS 
Feature... 

@ Stainess Stee Surface for Lasting Dura- 
“bility anc Easeool Maintenance 





i © Space Saving Design 
-© Convanientiy Located Pull-Out Writing Shelf 


ee FubWidh Drawers 





@ Removable Dividers in Upper Two Drawers 
@ Formica Covered Counter Top 


© Easy Glide Casters 


` @heuisiersd eadeenark of Formica Corporation 





TRIAL LENS CABINET 
Features... 


@ Distinctive Styling 

@ Formica Surfaces for the Look and Feel of 
Fine Hardwood 

@ Space Saving Design 

@ Angled Trial Lens Mounting for Ease of 
Visibility 

@ Black Transiucent, Acrylic Dust Cover that 
Conveniently Stores in the Rear of the Cabinet 
@ Pull-Out Writing Sheif 

@ Six Full-Width Drawers with Removable 
Dividers in the Upper Three Drawers 

@ Easy Glide Casters 

“Trial Lens Compartment Only, Available as a 
Wall Mount Without Six-Drawer Cabinet 


3365 Tree Court industrial Bivd. St. Louis, Mo. 63122 
800-325-9599. In Missouri, (314) 225-3190 


FORMICA CABINET 
Features... 


@ Contemporary Space Saving Design 
@ Formica Surfaces for the Look and Feel of 
Fine Hardwood 
@ Pull-Out Writing Shelf 
@ Six Full-Width Drawers with Removable Di- 
viders In the Upper Three Drawers 
@ Easy Glide Casters 
Formica Cabinet Color Selection... 

Accent Color (Top) 
e Antique White 





Main Color 

e Provincial Cherry 
e Regency Walnut 
e Antique White 


SPA 248-£ 


: 
a StEOPZ company 








ORAMIC VIEW 
{ICROSURGEON 


e the ultimate in 


i the Micro- 


te employs easily. 
e scopes of 3x, 5x 


even “the tae 
lures, Prism Loupes 
ase when ordinary 
spectacles are not 
+ where Pi 
iga powered micro- ag 
ential flexibility. e 


i Rooftop prism. gives uniform, 
high resolution, optics. 
Optic teyden with optimum 
depth 

OB piece adjustable towards eye 
> ctegeed, wide fed. 


KEELER OPTICAL PRODUCTS, INC. 


Name 7 we 





Hospital __ 





City/State/Zip 





C Please have a representative call. 

Please send further information on <he Keeler Prism Loupes. 

LJ Please send complete Keeler Produc- Catalog 

456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Philadelphia + New York» Bostor e Los Angeles e Chicaga» Houston e Atlanta » Cleveland + San Francisco 
Call toli free 800-523-5626 (in PA cal 215-353-4350) © Æikproducts serviced in Broomall, PA 
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| 
If the following chart | 
seems unbelievable, | 
remember that 
an automatictransmission _ 
now costs less 
than a stick | 

| 


Autosystem Conventional 
with corded with corded 
instruments instruments 





Indirect ophthalmoscope hanger with 
transformer 190.00 





Model 1060 “AutoSystem” $2670.00 | 








TOTAL $3984.00 $4129.00 


Surprising as you may find it, you can now equip 
your practice with an Autosystem with corded 
instruments for less than the cost of a conventional 
examination system. 


Of course, an Autosystem with rechargeable 
instruments currently costs $125 more than a 
conventional system. But we're working on it. 


Iset - diversatronics in. 


456 Parkway * Broomall, PA 19008 * (215) 356-3995 
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Idmaster 


with enriched 
stimulus pattern 





Screen your patients with Synemed’s 
FIELDMASTER® 200 V | Fie 
Plotter—and rely on fingir icher in 
information, broader in scope, than 
those obtainable with any other visual 
field screening instrument. 


The Model 200 stimulus pattern is 
sensitive to “edges,” permitting sophis- 
ticated inferences about underlying 
nerve function not possible with sparser, 
more ambiguous patterns. Enrichment 
of the glaucoma diagnostic areas allows 
even sharper delineation of scotomata. 
The unique Mosaic Monitor’ permits 
testing the central 5° in just a few 
seconds under automatic attention con- 
trol, with the results shown separately 
on the subject's chart. 


For further examination, any of ten 
standard “mini” programmed presenta- 
tions of stimuli may ben nade, concen- 
trating on specific regions and functions, 
without needless reexamination of those 
areas notin question. For instance, one 
program examines only the perimeter 
outside 25° eccentricity, another, only 
the central stimuli throug 
tricity. Non-standard programs may be 
installed at the owner’s option. 

Standard features include: automatic 
retest of missed stimuli—patient control 
of “speed-up” capability to shorten 
test duration—-avoidance of rhythm arti- 
fact by addition of random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects) tinuous veri- 
fication of background and stimulus 
luminance. 

When you're comparing the 
FIELDMASTER 200 with what the com- 
petition has to offer—it’s what you don't 
see that counts! 


ao 
Please send me your Fieldmaster® 
Catalog. 


Please have your representative 
contact me. 


Tel. No. 


SYNEMED, INC. 


1215 Fourth St., Berkeley, 
CA 94710 415/526-5330 

















The Best Doctors in the U.S.: A Guide to the 
Finest Specialists, Hospitals, and Health Cen- 
ters In America, by John Pekkanen, 290 pp, 
$10.95, New York, Seaview Books, 1979. 

The author, a journalist and a Nie- 

man Fellow at Harvard University, 
Cambridge, Mass, has accomplished 
what no physician would dare to 
undertake, but which the public needs. 
He has compiled a consumers’ list of 
recommended specialists and medical 
facilities, naming names and giving 
addresses. After consulting 545 physi- 
cians, he identified the subspecialties 
-~ and listed the most frequently recom- 
mended physicians, hospitals, and 
clinics. 
- That the need exists, there is little 
doubt. The average person chooses his 
physician in an often irrational man- 
ner. He who might investigate at 
length a good builder or financial 
counselor might select a medical con- 
sultant on the casual word of a neigh- 
bor or by geographic proximity. It is 
true that certification boards estab- 
lished minimal professional criteria 
and physicians find the Directory of 
Medical Specialists a convenient ref- 
erence source, but the public does not. 
The directory is insufficiently dis- 
eriminating, either as to subspecial- 
ties or as to physicians. 

Pekkanen did what most physicians 
would do in selecting a specialist for 
themselves. He solicited references 
from other specialists in their re- 
spective fields and came up with few- 
er than 1% of the physicians in the 
United States. The virtue of this brev- 
ity is also its acknowledged liability. 
The author will certainly be criticized 
for omissions, and some physicians 
may question the basis for his selec- 
tion of consultants. 

Pekkanen’s book is a guide to 
selecting a specialist. Had it been so 
entitled, physicians would be less like- 
ly to object than they will to the title 
“Best Doctors.” Patients confronted 
with Best Doctors may be disap- 
pointed to find little help in searching 
for a family physician. But Pekkanen 
specifically points out this limitation 
and. prudently avoids the more for- 
midable task of prescribing criteria 
for selecting a primary care physi- 
cian. 
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As medicine goes public, and as 
physicians, clinics, and hospitals are 
projected into the marketplace, refer- 
ence books such as this offer a digni- 
fied and professional alternative to 
the government-sponsored threat of 
advertising. The book should provide a 
valuable guide, however incomplete, 
for the physician and the layman in 
selecting a consultant-specialist. In 
my opinion, the book is a valuable 
contribution to public welfare. 

Davin G. Cogan, MD 
Bethesda, Md 


Appeal for Autopsy Material.—Basic 
research in the medical sciences does 
not always seem to have direct conse- 
quences for the clinician. However, 
sometimes the relationships may be 
close. One area in which this may be 
true is the study of experimental 
amblyopia. 


Since 1968, it has been known that 
there are easily detectable and mea- 
surable morphologic changes in the 
lateral geniculate nuclei of animals 
deprived of normal vision in their 
early postnatal life. Since then, much 
work has been devoted to the study of 
the changes in the visual cortex and 
the lateral geniculate nucleus after 
visual deprivation by lid suture, 
experimental strabismus, or anisome- 
tropia, changes that are probably sim- 
ilar to those underlying amblyopia in 
man. From this work have come many 
basic concepts of direct clinical rele- 
vance, such as the short time of visual 
deprivation necessary in the early 
weeks of life that causes severe cen- 
tral nervous changes and the impor- 
tance of early intervention if the situ- 
ation is to be rectified. 

We have been involved, along with 
many others, in research in experi- 
mental amblyopia, particularly in the 
monkey, which is probably the animal 
most comparable with man. We are 
struck that, to our knowledge, no case 
of human amblyopia has been studied 
post mortem using the techniques 
available to the experimental scien- 
tist. If we are to correlate animal 
results with possible clinical conse- 
quences, it is vital to try to pursue 


such a study. 

What is needed is collaboration 
between the ophthalmologist, the pa- 
thologist, and the basic scientist to 
obtain specimens from the brains of 
human amblyopes. One reason that 
this has been so difficult to accomplish 
in the past is that amblyopia is not a 
fatal disease. The chances are that the 
amblyope will die under circum- 
stances totally unrelated to ophthal- 
mologic problems. Even if an autopsy 
is performed, the old pathologic 
appearance of the eye is likely to be 
forgotten. However, if ophthalmolo- 
gists could be made aware of the need 
to obtain brain tissue from amblyopes, 
even years after the end of their 
treatment, perhaps our aim could be 
fulfilled. 

We, therefore, appeal to the oph- 
thalmologist to notify the pathologist 
should one of his amblyepic patients 
come to autopsy, and to the patholo- 
gist to try to ascertain whether cases 
he sees have a history of amblyopia. 
Of particular interest, in adflition to 
cases of strabismic amblyopia, are 
brain specimens from patients with 
ocular occlusion with an onset during 
infancy, such as caused by congenital 


„or infantile cataracts, tufnors of the 


lids, corneal opacification, or any oth- 
er cause. If such material were to 
become available, simple fixation of 
the posterior thalamus including the 
lateral geniculate nuclei and o? the 
occipital lobes including the visual cor- 
tex in a formaldehyde solution would 
suffice for our purposes. 

If you can help, please contact one 
of us; we will be happy to give you 
more details of this project. Our 
addresses are as follows. 

GUNTER K. von NOORDEN, MD 

Baylor College of Medicine 

Department of Ophthalmology 

Texas Children’s Hospital ° 

PO Box 20269 

Houston, TX 77025; telephone 
(713) 791-3183 


Institute of Anatomy 

Rue du Bugnon 9 

1001 Lausanne 

Switzerland; telephone 
(021) 23 22 62 


LAURENCE J. GAREY, MD, PDN 


Books 





Exclusive use 
thera peutically relieves 
dry-eye symptoms. 


74% 
_ Lid Crusting 


67% 


Foreign Body 


Sensation 


95% . 
Blurred 
Vision 


92% 
Photo- 
phobia 


100% 
Tearing 


72% 
Buming 


J 


67% 
itching 


Percent of Patients Improved 


' Clinical studies confirm results. 


In-a recer c 


patients; 106 of these had com- 
yp Plants o cry eyes 14 had other 
comec problems. 

From 67 to 100% of the 
patients studied reported notice- 
able | improvement of their spe- 










cific poms after using 
HYPOT RS exclusively. See 
above Hustuation for specific 
results, 


HYPOTEARS is the only hypo- 
tonic arificial tear When used 
exclusively, HYPOTEARS quickly 
lowers tear-firn tonicity to com- 
fortable levels in all dry-eye 
patien’s. Because it is nonbuf- 
fered, HWPOTEARS adjusts rapidly 


aie ai Coopervision, 
niamaria $ Osmolarity 

nm keraconunctivits sicca. 
877-68) (1978). 









inical study! of HYPOTEARS™ 8 ophthal- 
mologish: throughout the country evaluated 120 





HYPOTEARS” 
Moisturizing Eye Drops 


to your patients own tear-film CH... there's no instillation 
discomfort or stinging. What's more, the nonionic tonl- 


city adjusters in HYPOTEARS allow 
the rehydration of tear-fim debris 
and the restoration of normal 
aqueous structure, The Lipiden™ 
polymeric system in HYPOTEARS 
stabilizes the tear fim to increase 
breakup time and provide effec- 
tive relief for mucin and aqueous 
deficient dry eye patients. 

A recent study shows four out of 
five patients prefer a hypotonic 
solution?,..and the only hypotonic 
artificial tear is HYPOTEARS, For 
more information, contact your 
CooperVision representative or 
write CooperVision. 


CooperVision Pharmaceuticals Inc. 1980 


& CooperVision Pharmaceuticals, inc. 


PO. Box 367 
San German, Puerto Rico OO783 USA 
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With Varilux 2 progressive 
power lenses, your patients 


can easily see speedometers, 


price tags, and all other in- 
termediate distance objects 
without image jump and 
blur that often occurs with 
bifocals. 

And their vision is un- 













impeded by segment lines to 


look over and under. 

What presbyope wouldn't 
be delighted by that? 

Varilux 2 is a general 
purpose lens that provides 
natural vision at near, inter- 
mediate, and distance. Anda 
smooth progression of power 
both vertically and laterally 


bifocals cant. 


makes peripheral vision us- 
able and comfortable. 

Send coupon today for 
new facts about Varilux 2 that 
every vision care specialist 
should know. 


Multi-Optics Corporation 
1153 D Triton Drive 
Foster City, CA 94404 





+ 


_ Your presbyopes see more naturally at all distances with smooth progression of power. | 


an enw ee a m w ee 
Please send me information 
that shows why Varilux 2 is 
now the lens of choice for so 
many vision care specialists 














across the country. 

Name 

Office Name 

Address Phone 
City State Zip 
Varilux 2. 

The only full-performance 
multi-focal lens. 01 


oe. 





Original Slit Lamp 900 


if you own an original Haag-Streit pro- 
duct, you are assured that the highest 
quality is built into it. The same is true 
for the service we provide. 





ingtrements would 
you tae to have iiL Ai nee 


serviced? 


___ Goldmann N 


Haag-Streit Service, Inc. was establi- 
shed in the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S: facility is stocked with a quar- 
ter of a million dollar inventory of spare 
parts and precision tools. it is staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From July through September, 1980, 
we will be making service calls in New 
Jersey, Pennsylvania, Virginia, West 
Virginia, Maryland, Delaware and 
Washington, D.C. (Please reply by July 
10, 1980.) 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
and repair capabilities of Haag Streit 
Service are available to you. 


Simply fill in the coupon and send it in, 
or give us a phone call and have your 
serial numbers handy. 


(If you don’t own Haag-Streit instru- 
ments, isn't it time you did?) 





2 Applanation Tonometer _ No. 870 














HANG STREITS= FY Ne: 


6, Industrial Park 
Waldwick, N.J. 07463 J.S.A. 
l (201) 445-1110 





























-ST"sLISH ^ uÑ- 
OF COMFORT 


_with the NEVYAS DRAPE RETRACTOR 


This light, disposable, stick-on 
retractor helps eliminate the patient's 
feeling of suffocation.” It offers an 
unrestricted breathing zone that 
leaves the nose and mouth 
untouched by the surgical drape. 
Order today by filling-in the coupon, 
below: 







— 
oe 
—— mem sme cme, 


















Diversatronics, Inc. 
456 Parkway, Broomall, Pa. 19008 (215) 356-3995 


Please send me ____. packages of your NEVYAS DRAPE 
RETRACTOR today, at the special price of $19.00 per 24-piece 
package. 

Enclosed is my check for: Please bill me C. 


diversatronics i. [a = 














Semi-Annual Cadaver Courses 
of the 
gv Bork Medical College-Westchester County Medical Center 







OCULOPLASTIC SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT 1) 

FACULTY: October 22-25, 1980  suBjEcTS: 

M. Albom, M.D. J. Hagedoorn, Ph.D. Cosmetic Blepharoplasty, Blepharoptosis, Trauma 

M. Baskin, M.D. S. Hecht, M.D. Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 

R. Coburn, M.D. L. Herman, Ph.D: Reconstruction, Entropion, Ectropion, Orbital 

N. Cousins, Esq. A. Messina, M.D. Fractures, Orbital Tumors and Chemosurgery. 

M. Dunn, M.D. N. Pastorek, M.D. SPECIAL FEATURES: 

H. Gould, M.D. E. Wiggs, M.D. © Live Surgical Demonstration Video 


M. Guibor, C.0. D. Wolfley, M.D. © Video Tape Surgery and Cadaver Dissections 
P. Guibor, M.D. and others. @ Filim and Lectures 
; ine Aam © PARTICIPANT'S CADAVER FOR PRACTICAL SURGICAL DISSECTIONS 
Clip and mail with registration fee: @ Course Outlines, Manuscripts, Materials 
Ms, Paula Tamkin, Registrar © Sutures & Needies Courtesy Ethicon/Davis & Geck/S. Jackson 
c/o Dr. P. Guibor, 630 Park Avenue © Scheduled Transportation Motel to Medical Center (15 min.) 
New York, N. Y, 10021 (212) 734-1010 © Banquet & Daily Luncheons included 


FUTURE MEETINGS 





































































October 22-25, 1980 
OCULOPLASTIC REGISTRATION FORM 
Registration $650.00 











February 14-21, 1981 
International Occuloplastic 
















































Name tits hot Society Congress 
Address eae a — Caracus, Venezuela 
City. State Zip 

Telephone (— Ja oi ere ee oe were 

Specialty: Ophth—-ENT—Plastic— Derm March 15-22, 1981 


(circle one) American Society Contemporary Ophth, 


Oculoplastic Section 
Disney World—Orlando, Florida 








Make check payable: The Oculoplastic Foundation, Inc. 
OCULOPLASTIC COURSE 
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OpticludeJr, 
ause all eyes arewt the same size. 








When we designed Opticlude Jr., we eliminating allergic response. It leaves 
gave it all the desirable attributes of the no residue, yet adheres well. 
origimal Opticlude Orthoptic Eye Patch. It’s light and flexible for additional 
We made it hypoallergenic, lightweight comfort, and thin enough to wear easily 
and comfortable. But it’s smaller to behind glasses. And it has a pleasing 
fit a child’s eye. skintone color. 

Because Opticlude was § Opticlude Orthoptic Eye Patches, 
designed to allow skin to Regular or Jr. sizes are available 
veatilate better, we're sure at drug stores. For free samples 
you'll want to recommend write: Home Health Care, 
it fo your patients. Dept. 83, Medical Products 

And the adhesive is Division/3M, Bldg. 223-IN, 

r hypoallergenic, virtually 3M Center, St. Paul, MN 55101. 





Because your patients count on you, count onus. 





FACULTY POSITIONS = 
AVAILABLE FELLOWSHIP IN GENETICS AND | 
OPHTHALMOLOGY—The Uni- 
versity of Minnesota, Dept. of 
Ophthalmology is offering a one © 
year fellowship in Genetics and 
Ophthalmology beginning July 1, 
1980. Training and instruction 
will be under the supervision of 
the Dept. of Medical Genetics 
and the Dept. of Ophthalmology 
at the University of Minnesota. It 
is planned that there will be train- 
ing in retinal diseases, pediatric 
ophthalmology and external dis- 
ease, as well as genetics. Appli- 
cants must have completed an 
approved course and an ap- 
proved residency in ophthalmolo- 
gy. Inquiries should be directed 
to Robert D. Letson, M.D., Assoc. 
Professor, Dept. of Ophthalmolo- 


- FELLOWSHIPS l _ 
The Pennsylvania State University 


of the Medical School of the Milton S. Her- 


i - n shey Medical Center invites applica- 
: -New York Medical College tions for full time faculty positions in 

` -i Westchester County Ophthalmology at the Assistant Pro- 
Medical Center fessor level. Candidates should have 


one or more years of fellowship 
“Pre/Post-op care training in a sub-specialty area. 
Surgical Assistance 
¿Liability Insurance 
‘Staff Appointment 
< Artifical Eye Lab 
Clinic Responsiblity 
Limited Funding 
Locum: Tenens 


Applications 1980 & 1981 
Medical School 


-iny & Applications: Milton S. Hershey Medical 
“Ms. P. Tamkin Center ES : 
gy, University of Minnesota, Box 
c/o P. Guibor, M.D. Hershey, PA 17033 493 Mayo Bidg., Mpls., Mn. 
630 Park Avenue ‘| 55455 
New York, NY 10021 
(212) 734-1010 


Inquiries, along with a current 
curriculum vitae and bibliography 
should be sent to: 


Barton L. Hodes, M.D. 
Professor and Head 

Division of Ophthalmology 
Pennsylvania State University 


The Pennsylvania State University 
is an equal opportunity employer 
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untrimmed. Do not send original artwork. Send high-eontrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. AE lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.7 x 17.3 em (5 x 7 in). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels, If halftone 
artwork with labels is submitted, affix type and leaders tc a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly te the published 
manuscript. The ARCHIVES will pay part of the expense o? repro- 
duction and printing color illustrations, the remailer to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author's share is $275 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred} 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies, All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced? beginning on 
a separate sheet of paper. Length should be limited'to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.—Illustrations from other publieations must be 
acknowledged. Include the following when applicable: author(s), 
titie of article, title of journal or book, volume number, page(s), 
month, and year. The publisher’s permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review._Manuseripts containing statistical evalua- 
tions should include the name and affiliation of ‘the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 x 27.9 em (8% x 1l-in) 
paper. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. Each table must 
have a title. 

Uniform Requirements.— Further details on manuscript prepara: 






tion are given in the document Uniform Requirements for Manu-%& 


scripts Submitted to Biomedical Journals prepared by the Inter- 
national Steering Committee of Medical Editors. Reprints of this 
document are available by directing requests te this journal: 
Scientific Publications, 535 N Dearborn St, Chicage, IL 60610. 
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Charles ene photocoagulator 


Endo, iris, and Exo Photocoagulation 


The truly portarle LOG-3 gives ophthalmologists the convenience of performing photocoagulation procedures 
whenever desired. This high quality, lightweight, compact instrument may be placed on a roll-around table and 
plugged to any eutlet for mobility within office, clinic, or hospital. The unit can be hand carried from one facility 
to another. Whet’s more, its attractive low price makes the LOG-3 an exceptionally cost-efficient ophthalmic 
instrument for crivate practice or institutional use. 


Log-3 Features 


© Direct ophthz ‘moscope delivery system standard Monocular indirect erect image system with zoom and focus 
ontional. 


@ A Charles Ercophotocoagulator for Trans Pars Plana coagulation may be used. 


owerful 300 watt Xenon lamp with built in parabolic reflector permits 1.5° aperture for close macula work and 6° 
; for fast and efficient pan retinal application. 





Iris coagulator attachment 





Monocular indirect ophthalmoscope 





@ Unique “optrnatic” control combines power and time settings in a single dial. 
© Articulated arm extends to make patient repositioning un- 


`. = division 
S clinitex i 
@ Operates on any standard line voltage. i devices corp. 


World's Leader In Portasie Photac IES 


@ No installatien costs. 183 newbury st./danvers, ma. 01923/USA 
{AIT TIAMALS cahle clinitex /danvers TWX 710-347-1771 
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Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 
Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
«Mira-A possesses in vitro and in vivo antiviral activity against 
= Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
~ viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
‘Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosyihypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 

the gastrointestinal tract to Ara-Hx. 

“In contrast to topical idoxuridine, Vira-A demonstrated less 
cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
‘Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
+: Vira-A is also effective in superficial keratitis caused by Herpes 
“simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
„geographic lesions on slit-lamp. examination. In controlled and 
= uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
“chloramphenicol; or topical steroids: prednisolone or dex- 

amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normaily, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 





před to 10% of the body j organogenesis induced 
fetal abnormalities in rabbi Vira-A ointment was ap- 
pled to 2:to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. ifs ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
nct been established. Consequently, Vira-A should be used onl; 
when clearly indicated. i e 

it is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line} 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
ceils. 

it has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treatec 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animais than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males: 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
shculd not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may producg a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensatior, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

if there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. y 






* 


After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 3 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 

PARKE-DAVIS z 
Division of Warner-Lambert Company 


PD-JA-2320-1-P (5-78) Morris Plains, NJ 07950 














- A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
f VIRUS KERATITIS 


VIRA-A. 


Vidarabine ophthalmic ointment), 3% 


Not only as effective but is also effective 

as IDU in treating in patients resistant or 
Herpes simplex virus hypersensitive to or 
keratitis... intolerant of IDU* 

p 


No. of 





Clinical Evidence Subjects Description 
ViraA 81 Previously 
Com roilee Trials untreated 
Vipa-A 142 75% had been E 
URcontrotied Trials resistant or 
es hypersensitive 
te!1DU as 








NOTE: Inthe controlled and uncontrolled trials, 70 and 101 subjects, - 
respectively re-2pithelialized at the end of three weeks on Vira-A. 
*Datan ie, Medical Department, Parke-Davis 


PARKE-DAVIS 


Please ses preseribing information on preceding page. 
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f cally Designed for Safe 
apid Preoperative 
O cular Pressure Reduction 


aiae that's enih manual or 
dependent upon constant pres- 
sure devices. The Autopress au- 
tomatically applies regulated al- 
“ternating pressure and gives the 
surgeon exact control over pres- 
sure, duration of cycle, and total 
ime of therapy. 


the future in sight 


What's more . . . with the Auto- 
press ocular circulation is restored 
fully between pressure cycles so a 
relatively high pressure can be 
applied safely . .. allows for rapid 
softening of the eye. With a 
built-in “fail-safe” mechanism, 
the unit shuts off in the event the 
pressure-on phase exceeds 25 
seconds for any reason and it will 


_ A Diversatronics Product 


KEELER OPTICAL PRODUCTS, INC. 


Name 


decompress immediately if current 
is interrupted. 


FEATURES: 


è Precision control of 
pressure— amount, duration 
of cycle, total compression 
time. 

è Full restoration of circulation 
between cycles. 

©. Built-in “fail safe” mechanism 
with automatic shut-off and 
decompression, 

è Easy to operate, fully automat- 
ic, portable console. l 

© Unique flat silicone rubber ot- 
bital. compression ballon— 
Velcro ™ stabilized. 


For complete details on tae 
Keeler/Nevyas Autopress . . . ‘ll 
in the coupon below or call, tell- 
free: 800-523-5620 l 





Hospital 





City/State/Zip 





C Please have a representative call. 


Please send further information on the Keeler/Nevyas Autopress. 
Please send complete Keeler Product Catalog 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19003 
Philadelphia - New York - Boston - Los Angeles - Chicaga - Houston - Atlanta - Cleveland « San Francis:o 


Call toli tree: 800-523-5620 {in PA call 215-353-4350) > 


Atl products serviced in Broomall, PA 














University of Miami School of Medici 


Department of Ophthalmology 
Bascom Palmer Eye Institute 


Announces the 
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1980 NEURO-OPHTHALMOLOGY COURSE 


December 10-13, 1980 
Key Biscayne Hotel 
Miami, Florida 


Topics to be covered include: Optic nerve pathophysiology; New tests of visual function; Radiologic correlations of 
pituitary and cavernous sinus masses; The child with poor vision; Visual fields; Neuropathology of brainstem and 


cranial nerves; Ocular myasthenia; Nystagmus diagnosis: 
presentations; Questions and answers; and others. 


3 | Faculty for the Course will include: 


Douglas R. Anderson, M.D. 
Robert B. Daroff, M.D. 
Noble J. David, M.D. 

John T. Flynn, M.D. 

Joel S$. Glaser, M.D. 


and others 


Case presentations and discussion; Free paper 


Richard Lindenberg, M.D. 
Judith Donovan Post, M.D. 
D. Martin Regan, Ph.D. 
Norman J. Schatz, M.D. 
Jonathan D. Trobe, M.D. 


Registration fee is $275 for practitioners and $150 for residents upon application from their Department Head. Mail registration 


Category 1, AMA. 


» FELLOWSHIP IN GENETICS AND 
OPHTHALMOLOGY—The Uni- 
versity of Minnesota, Dept. of 


| Ophthalmology is offering a one 


year fellowship in Genetics and 


| Ophthalmology beginning July 1, 


1980. Training and instruction 


| will be under the supervision of 


the Dept. of Medical. Genetics 
and the Dept. of Ophthalmology 
at the University of Minnesota. It 
is planned that there will be train- 
ing in retinal diseases, pediatric 
ophthalmology and external dis- 
ease, as well as genetics. Appli- 


| -cants must have completed an 


approved course and an ap- 
proved residency in ophthaimolo- 
gy. Inquiries should be directed 
to Robert D. Letson, M.D., Assoc. 
Professor, Dept. of Ophthalmolo- 
gy, University of Minnesota, Box 
493 Mayo Bidg., Mpis., Mn. 
55455 








“Needed: Usable slit lamps, pho- 
roptors, ophthalmoscopes, tonom- 
eters, operating micrescopes, sur- 
gical instruments, for use in 
developing countries. Tax-deducti- 


ble when sent with estimate of 
value to the International Eye 
Foundation, 7801 Norfolk Avenue, 
Bethesda, Maryland, 20014.” 





a fee payable to “Continuing Education in Ophthalmology, Inc.", PO. Box 610326, Miami,-Flordia 33161. Course hours: 13, 


—_ 






WANTED: 
OPHTHALMOLOGIST 


to join two young established 
Board Certified Ophthalmologists 
in busy medical/surgical practice 
south of Rochester, New York. Two 
hospitals: Argon and Xenon laser, 
vitrectomy, ultrasound. Fellowship 
in sub-specialty interest welcomed 
but not essential. Retinal-vitreous 


and strabismus specialization in 
group. Beautiful area, close to 


cultural opportunities, college 
town, hunting country, active 
teaching and research potential. 
Group is in rotation with Universi- 
ty of Rochester Ophthalmology 
Residency Programs. Excellent y 
benefits and income leading to 

partnership. Call Durham Medical 
Search at 716 852-5911. 505 
Statler Office Bldg, Buffalo, New 
York 14202 . 








The future begins 
with a change 
in the right direction. 


















































































































































































































































































































































The right direction to effective control of glaucoma 
with fewer side effects. 


The prodrug Propine (dipivefrin HCl): the confidence of an 
established base with the new benefit of fewer side effects. 


Prodrugs are agents which This addition creates a more 
enter the body as one compound lipophilic compound which 

and then are altered into the is absorbed better into the eye — 
active drug through enzymatic 17 times better penetration! 
activity. Propine is a prodrug Once inside, it is converted to 

of epinephrine that differs from epinephrine by enzymes within 
epinephrine by the addition of the eye. This action makes 

two pivalyl side chains. Propine more potent than 


comparable concentrations of 
epinephrine, yet with fewer 
Side effects. 





Propine (dipivefrin HCl): better 
penetration with minimal side 
effects. 





Propine molecule depicting addition 
of the two pivalyl side chains. 








Epinephrine: less efficient penetra- 
tion with greater chance of side 
effects. 









































Concomitently with Timolol or pilocarpine, or alone, 
Propine™ (dipivefrin HCl) provides: 


Effective control of IOP 


i Therapeutic response com- 
parable to 2% pilocarpine q.i.d. 

i Reduces mean pressure 20 
to 24% 

I Facilitates outflow and decreases 
aqueous production 


Fewer sids effects 

pilocarpine epinephrine Timolol Propine 
miosis Ban aaa EEE uuu 
hyperemia a & @ San San ae 
browache | aaa ae Bae San 
stinging ueg Ean a8 @ aaa 

, cardiovascular 

effects ueu uag Baa See 


SSB hist BBB medium Below BOBrare EEE none 
potential additive effect when used with systemic beta-blockers. 


Conveniert b.i.d. dosage Propine (dipivefrin HCl): 
I Greater likelihood of patient the right direction for use 

compliancs @ Concomitantly with Timolol 
I Easier concomitant use with or pilocarpine 

Timolol b.id. dosage @ Switch epinephrine and pilo- 

carpine users to Propine 
Economy E Initial therapy: effective 
~~ f ; and safe choice for the new 

i Nearly half the price of equiv- glaucoma patient. 


élent amounts of Timolol... 
an important consideration for 
fixed income patients. 





Propine 
(dipivefrin HCl) 
...the right direction in glaucoma therapy. 


Propine™ (dipivefrin hydrochloride) sterile ophthalmic solution 

Contains: Dipivefrin HCI* 0.1% with: benzalkonium chloride 0.004%; edetate disodium: mannitol: sodium chloride: sodium metabisulfite, hydrochloric acid to adjust pH and 
purified water. “Licensed under U.S. Patent Nos. 3.839.584 and 3,809,714. CLINICAL PHARMACOLOGY: Propine (dipivefrin HCI} is a member of a new class of drugs known as 
prodrugs. Prodrugs are usually not active in themselves and require biotransformaticn to the parent compound betore therapeutic activity is seen. These modifications 
are undertaken to enhance absorption. decrease side effects and enhance stability and comfort. thus making the parent compound a more useful drug. Enhanced absorp- 
tion makes the prodrug a more efficient delivery system for the parent drug because less drug will be needed to produce the desired therapeutic response. Fropine is 4 
prodrug of epinephrine formed by the diesterification of epinephrine and pivalic acid. The addition of pivaloy! groups to the epinephrine molecule enhances its lipophili:: 
character and as a consequence, its penetration into the anterior chamber. Propine is converted to epinephrine inside the human eye by enzyme hydrolysis. The liberates 
epinephrine. an adrenergic agonist, appears to exert its action by decreasing aqueous aroduction and by enhancing outflow facility. The Propine prodrug delivery system 
is a more efficient way of delivering the therapeutic effects of epinephrine. with fewer side effects than are associated with conventional epinephrine therapy. The onset 
of action with one drop of Propine occurs about 30 minutes after treatment, with maximum effect seen at about one hour. Using a prodrug means that less drug is needed 
for therapeutic effect since absorption is enhanced with the prodrug. Propine at 0.1% dipivefrin was judged tess irritating than a 1% solution of epintphrine hycrochloride 
or bitartrate. In addition. only 8 of 455 patients (1.8%) treated with Propine reportec discomfort due to photophobia. glare or light sensitivity. INDICATIONS: Propine™ 
(dipivefrin HCI) is indicated as initial therapy for the control of intraocular pressure in chronic open-angle glaucoma. Patients responding inadequately to other anti- 
glaucoma therapy may respond to addition of Propine. In controlled and open label studies of glaucoma, Propine demonstrated a statistically significant intraocula 
pressure-lowering effect. Patients using Propine twice daily in studies with mean durations of 76-146 days experienced mean pressure reductions ranging from 20-24% 
Therapeutic response to Propine twice daily is somewhat less than 2% epinephrine twice daily. Controlled studies showed statist.cally significant differences 11 lowering 
of intraocular pressure between Propine and 2% epinephrine. In controlled studies in patients with a history of epinephrine intolerance, only 3% of patients troated witt 
Propine exhibited intolerance, while 55% of those treated with epinephrine again developed an intolerance. Therapeutic response to Propine twice daily therapy is com- 
parable to 2% pilocarpine 4 times daily. In controlled clinical studies comparing Progine and 2% pilocarpine, there were no statistically significant differences in the 
maintenance of IOP levels for the two medications. Propine does not produce miosis or accommodative spasm which cholinergic agents are known to produce. The 
blurred vision and night blindness often associated with miotic agents are not present with Propine therapy. Patients with cataracts avoid the inability to see aroune 
lenticular opacities caused by constricted pupil. CONTRAINDICATIONS: Propine™ should not be used in patients with narrow angles since.any dilationef the pups may pre- 
dispose the patient to an attack of angle-closure glaucoma. This product is contraindicated in patients who are hypersensitive to any of its components. PRECAUTIONS: 
Aphakic Patients. Macular edema has been shown to occur in up to 30% of aphakic patients treated with epinephrine. Discontinuation of epinephrine generally results ia 
reversal of the maculopathy. Pregnancy Category B. Reproduction studies have been performed in rats and rabbits at daily ora doses up to 10 mg/kg body weight (5 
mg/kg in teratogenicity studies), and have revealed no evidence of impaired fertility or harm to the fetus due to dipivephrine HCI. There are. however, no adequate ani 
well-controlled studies in pregnant women. Because animal reproduction studies are not always predictive of human response, this drug should be used during preg- 
nancy only if clearly needed. Nursing Mothers. It is not known whether this drug is excreted in human milk. Because many drugs are excreted in human milk, caution 
should be exercised when Propine is administered to a nursing woman. Usage in Chileren. Clinica! studies for safety and efficacy in children have not been done. Animal 
Studies. Rabbit studies indicated a dose-related incidence of meibomian gland retention cysts following topical administration of both dipivefrin hydrochloride ane 
epinephrine. ADVERSE REACTIONS: Cardiovascular Effects. Tachycardia, arrhythmias and hypertension have been reported with ocular administration of epinephrine. Loca! 
Effects. Burning and stinging was the most frequent side effect reported (6%) with Propine alone. injection was observed in 6.5% cf the patients. Epinephrine trerapy car 
lead to adrenochrome deposits in the conjunctiva and cornea. DOSAGE AND ADMINISTRATION: Initial Glaucoma Therapy. The usual dosage of Propineis one drop ir the eye(s 
every 12 hours. Replacement with Propine. When patients are being transferred to Propine from antiglaucoma agents other than epinephrine. on the first day continue the 
previous medication and add one drop of Propine in each eye every 12 hours. On the following day. discontinue the previously used antiglaucoma agent and continue 
with Propine. In transferring patients from conventional epinephrine therapy to Propine, simply discontinue the epinephrine medication and institute the Propine regimen 
Addition of Propine. When patients on other antiglaucoma agents require additional therapy, add one drop of Propine every 12 hours. Concomitant Therapy. For difficult te 
control patients, the addition of Propine to other agents such as pilocarpine, carbacho’. echothiophate iodide or acetazolamide has been shown to be effective. Note: No: 
for injection. HOW SUPPLIED: Propine (dipivefrin HCI) is supplied on prescription only as a 0.1% sterile solution in plastic dropper bottles in the following size: 10 ml -~ 
NDC 0023-0260-10 


References: 1. Mandell AI. et al. Dipivalyl epinephrine: A new prodrug in 
the treatment of glaucoma. Ophthalmology 1978 Mar;85(3):268-275. 


Propine™..another advancement in research and ki 


development by the leader in ophthalmics 


AlleRCAN Pharmaceuticals, Inc. Irvine,CA 92713 
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Screen your patients with Synemed’s 
FIELDMASTER® 200 Visual Field 
Plotter—and rely on findings richer in 
information, broader in scape, than 
those obtainable with any other visual 
field screening instrumen’. 


The Model 200 stimulus pattern is 
sensitive to ‘‘edges,”’ permitting sophis- 
ticated inferences about underlying 
nerve function not possib with sparser, 
more ambiguous patterns. Enrichment 
of the glaucoma diagnosti: areas allows 
even sharper delineation ef scotomata. 
The unique Mosaic Monitcr™ permits 
testing the central 5° in just a few 
seconds under automatic attention con- 
trol, with the results shown separately 
on the subject's chart. 

For further examinatior, any of ten 
standard “mini” programmed presenta- 
tions of stimuli may be made, concen- 
trating on specific regions and functions, 
without needless reexamination of those 
areas not in question. Forinstance, one 
program examines only the perimeter 
outside 25° eccentricity, enother, only 
the central stimuli throug“ 30° eccen- 
tricity. Non-standard programs may be 
installed at the owner’s option. 

Standard features include: automatic 
retest of missed stimuli—patient control 
of ‘‘speed-up”’ capability to shorten 
test duration—avoidance 3f rhythm arti- 
fact by addition of randoms time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects)—con*inuous veri- 
fication of background and stimulus 
luminance. 

When you're comparing the 
FIELDMASTER 200 with what the com- 
petition has to offer—it's what you don’t 
see that counts! 


ao 
C] Please send me your Fieldmaster® 
Catalog. 
©] Please have your representative 


contact me. 








SYNEMED, INC. 


1215 Fourth St., Berkeley, 
CA 94710 415/525-5330 





The problem: 


How to relieve hyperemia caused 
by minor eye irritation. 


The treatment: 


Recommend Visine (Tetrahydroz- 
oline HCI), a safe and effective 
treatment used in millions of 


The relief: 


With Visine® the onset of 
vasoconstriction is rapid—the 
resulting decongestion dramatic. 


cases of minor eye irritation. 


Visine? (Tetrahydrozoline HCI) ... 
an excellent vasoconstrictor 
among ophthalmic solutions. 


“results seemed to indicate that — Tetra- 
hydrozoline Hydrochloride — is an excellent 
- ophthalmic decongestant...” 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956, 


Effectively relieves ocular 
congestion with a low incidence 
of undesirable side effects. 


“After the effects of vasoconstriction had sub- 
sided the eyes did not become more red than 
previously, indicating the absence of rebound 
vasodilation.” 


Grossmann and Lehman— 
american Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


“There was complete absence of undesirable 
side effects..No untoward changes occurred 
in the conjunctiva or other ocular tissues re- 
gardless of the length of time tetrahydrozoline 


was used.” 
J.J. Stokes ~Journal of A.M.A. Georgia, 340-341, November 1958. 


“In addition to its excellent decongestant 
action, which provided prompt symptomatic 
relief, an important feature of Tetrahydrozoline 
(hydrochloride) is its low incidence of side ef- 
fects...limited to a mild stinging sensation in 


2.1% of the patients.” ; 
H.C. Menger—Journal of A.M.A,, Vol. 170, 178-179, May 1959. 


Further confirmation of Visine’s safety is 
provided by the low number of adverse reac- 
tion complaints received. In each of the last 


five years, such complaints have averaged 
fewer than 2 out of every million bottles sold. 


Quickly provides effective 
decongestant action to bring 
lasting relief. 


A double-blind test conducted among 100 
patients indicated that 87 patients had 
hyperemia-free eyes in 5 minutes or less—59 of 
them in 1 minute or less. Other tests suggest a 
prolonged duration of effect unaccompanied 
by rebound hyperemia. 


Double-blind evaluation of Visine —relief of symptoms of eye fatigue 
and irritation. Study #0152-8/72, February 1973. 


ideal isotonic formulation 
provides maximum comfort by 
maintaining normal hydration 
and thickness of cornea. 


Visine ophthalmic solution — with a tonicity 
of about 290 mOsm/kg — matches that of 0.9 
percent sodium chloride solution which is 
normal for tears. Thus Visine is formulated to 
avoid adversely affecting proper corneal 
thickness or causing discomfort. 


. 


Proper combination of both pH 
and puttering capacity assures 
comfortable instillation. 


Visine ophthalmic solution has been for- 
mulated to have a pH of 6.2-6.5 and a low ouf- 
fering capacity. This combination provides 
better stability of Tetrahydrozoline HCI and 
minimizes stinging and irritation by allowing 
the product to attain the normal pH of tears 
(7.4) very quickly after instillation into the eye. 

©1979 Pfizer inc. 
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Visine 


| Tetrahydrozoline HCI) 
ain excellent 
vasoconstrictor 
among ophthalmic 
solutions 























Dispensing Information 
Composition Tetsahydrozoline hydrochloride 
poik sodiem chloride; boric acid; sodium 
bote with: benzalkonium chloride 0.01% and 
“Gisodium: etryleme diamine tetraacetate 0.1% 
o added as preservatives, 
ne Uses: For fast: lasting relie? from minor irritation of 
Ceo beyes due to Bust-Smoke-Smog-Contact Lens 
“adaptation tatter removal of lenses). 

"Plant Allergies such as hay fever and rose fever. 
minor eye irritation from or due to night driving, 
reading, TV. sewing, swimming, wind and sun 
glare. z 
Refteshes, smothes and helps relieve redness 
caused by miror inritations. 


Waning: Use only in the eyes. if relief is not ob- 


tained within 48 hours, or if irritation or redness 
persists or increases, discontinue use and consult 
your physician, Irfection, pus, draining, foreign 
body inthe eve, any mechanical, chemical, heator 
other injury te the eye require the immediate atten- 


tion of your ohysician. As with other eye medica- 


tions Visine gould Not beused by individuals with 
glaucoma ovother serious eye diseases 
Parents: Keep thisand ali other medications out 


- cethe reach of children. Before using with chil- 


Oren, consulhyourphysician, 

fections: Place vor 2 drops in each eye two or 
fee limes c day as directed by physician. Visine 
Podoged mader sterile conditions, 
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- T Visine® l 
-Į professional samples | 
l i on request 


To feceive free samples (twenty-four 4-oz. 
Visine samples tior your patients, just fill out | 

I fhe coupen belbw: AGO-7-0 i 
Name. . : 
Please print 


J scores Aasai 


Recemotion center 
Besten, Pizerine. 


AGNOSTIC OPHTHALMIC 
ULTRASOUND and BIOMETRY 
with COMPUTER ANALYSIS 

SPONSORED BY THE — 
POST GRADUATE INSTITUTE OF 
THE NEW YORK 
-EYE AND EAR INFIRMARY 
OCTOBER 17, 1980 






RICHARD S. KOPLIN, M.D. 
CLYDE R. LOCKE, M.D. 
MARTIN GERSTEN 
NEW YORK EYE AND EAR INFIRMARY 
AND 
BARTON L. HODES, M.D. 
NORTHWESTERN UNIVERSITY 
A one day course in basic sonography and echography 
including a review of the fundamentals of Biometry. 
AMA-CME Credits, Category 1: 8 
Registration fee: $75.00 
For registration and further information, please write: 

Jane Stark, Registrar l 
Post-Graduate Institute 
New York Eye and Ear Infirmary 


310 East Fourteenth Street 
New York, New York 10003 












JOIN US. 





We can do 
much more 
together. 
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PLASTIC CLIP-ON PRISM SETS 
Round light weight, may be repolished, 40 
or 44 mm. CP42 2 each of 1-2-3456, 4 
clip-on frames and screwdriver, each , $57.75 
CP.24 4 each of 1-23, 2 each of 1%-2%- 
3424-56, 4 clip-on frames, screwdriver and 
case, each 


227 - DOUBLE MONOCULAR 
2%4X fine quality coated achromatic 
pupillary and nose bridge adjustments 
with case, each $37.50 


ASPHERIC MAGNIFIERS 


No peripheral distortion 

5143 display with 8 Magnitiers $128.70; 
5442 Large Hand Reader 4” x 3”, 25X 
$21.85, 5432 Small Hand Reader 2%" x 
2%", 3X $16.80; 5460 Cataract Hand 
Reader 53mm dia. 5X $11.15; $123 High 
Power Stand Reader 38 mm dia., 7X $9.25; 
5428 Cataract Stand Reader 2” dia, 5X 
$10.80; 5474 Small Stand Reader 2% "x 2%", 
3X $20.18; 5449 Major Hand Reader 4” x 3”, 
2X $20.25, and 5438 Major Hand Reader 
Ba" x 204", 2X2 $18.65. 


ANS STICK IT TOA 


CASES HAND TOOLS HARDWARE REFRACT, 


Optical Supply Co. 


P. O. BOX 96, MAITLAND, FLORIDA 32751 


NATIONAL WATS 
800-327-2070 


ORLANDO 
831-4000 


OPSTICAL FINDINGS 
ODDS & ENDS HARD TO FIND 


YHO D3dS SGIV NOISIA S4SN31 G3zluy102%, 


OVERS & UNDERS 


INSTANT - TEMPORARY - POST-MYDRIATIC 


FLORIDA WATS 
800-432-3770 


FLAT SLIP-iN 
Slips-in back of frames. Unisex shape, 
2 sizes — large or small. Grey color. 


COVER-UPS 
To be worn over glasses or as temporary 
sunglasses. Compiete with side shields. 
Gray Green color. 
Per dozen 


UNDERS ~~~ 
NOW TWO SIZES - LARGE 


ae N 
SLIP-IN WRAP AROUND 
SUNGLASSES 

Slips in back of frames. No side glare, 
no metal clips, shatterproof, easy on 
and off, featherweight and adjustable. 
Regular Size — 12 to a box 
Large Size — 12 to a box..., 


POST - MYDRIATIC SPECTACLES 


With adjustable temples. 
Box of 50 


A smashing success. The protective wraparound 
eyeglass frames that are made to accommodate 
prescription lenses. A pattern is supplied which will 
allow you to insert the lenses in your own lab. Features 
of Le SPORT SPEC are: adjustable elastic head band; 
foam temporal and bridge pads; extra deep lens 
grooves; and made of optical zyl to permit custom con- 
touring. Color: crystal, Size: one - the ED of the lens is 

$10.95 


$15.95 


Prices subject to change without notice. 


QNISN3dSIC DNIDGZ OW 


148 FOCUSABLE MONOCULAR 2.5X 
This monocular is convenient as a dis- 
tance or near vision aid. The unit has an 
adjustable plasticcoatad clip to attach 
aid to spectacies. Complete with near 
vision reading cap with three interchange- 
able lenses {+0.50 + #00 + 2.00) provided 
to vary focal distance for near vision , $24.50 


DISPOSABLE 
PENLIGHTS 


This package contains 6 disposable 
diagnostic/examination higt-intensity pen- 
lights. These low cost units are designed 
to give outstanding performance until the 
batteries are depleted. Each unit will last 
from 3 to 6 months, depending on the 
method. and frequency of use. 

Standard6 pak. 


Optho/Cobalt-3 pak... 2... 


110 DELUXE PROFESSIONAL STOOL 


Ideal for all areas of “the optical office. ] 


Retacting or dispensing. Bright chrome | 


frame. Hooded ball casters standard. 18% * 
diameter seat — 3° thick foam adjustable | 
from 16” to 21" Black viny! standard. 
All colors available F.O.E.......... $59.50 





PRESS ON OPTICS 


Press on Prisms 





FRAMES & SUNGLASSES = CASES & ACCESSORIES = LENS METERS 
VISION AIDS a FRAME DISPLAYS a EDGING & TINTING 


_ Now for use with 23 brands of soft lenses. 





“Side Cutters 


1 mm 


: The Keeler/SITE is the most fle i 
| ble system available . . 


individual preferences . . . co 


| pliments surgical dexterity . . 
increases procedural capability. 


Included as. accessory equipment 


is the Keeler/SITE Aspiration End Cutters 
; 1 mm 


Microscissors 
~ Imm 


KEELER OPTICAL PRODUCTS, INC. 


Name 





Hospital 





City/State/Zip 





C Please have a representative call. 
Please send further information on the Keeler/SITE system. 
Please send me the NEW Keeler Catalog 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19C08 
Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atianta « Cleveland - San Francisco 
Call toli free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 








Preservative-free BAUSCH & LOMB” Sterile Saline Solution. 
t and effective saline solution without preservatives. 


ents who cannot use preserved saline solution, recommend 
Free Sterile Saline Solution. It is: 
commend it with confidence. Avoids the problems associated with salt tablets 
same benefits of regular saline without the preservatives 
cket-size flat pouch makes it excellent for travelling or work. 
LY PRICED. Compare the costs to other brands of unpreserved saline solution, 































RONALD CARR, M.D. 
D. JACKSON COLEMAN, 
ANDREW P. FERRY, M.D. 












Jane 






New 





New 





-  OCULOPLASTIC 
SURGICAL 
FELLOWSHIPS 


of the 

New York Medical College 
Westchester County 

Medical Center 













Pre/Post-op care 
Surgical Assistance 
Liability Insurance 
Staff Appointment 
Artifical Eye Lab 
Clinic Responsiblity 
Limited Funding 
Locum Tenens 


Applications 1980 & 1981 


-inquiry & Applications: 
Ms. P. Tamkin 
c/o P. Guibor, M.D. 
630 Park Avenue 
New York, NY 10021 

(212) 734-1010 















THE POSTGRADUATE INSTITUTE OF TH 
ANNOUNCES THE SIXTEENT 


DAVID S. FRIENDLY, M.D. 
JOHN S. HERMANN, M.D. 






NEW YOR 


DECEMBER 1 through 6, 1980 


woe 
ae k oe 


SUBJECTS 


x oe 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 


FACULTY 


EYE AND EAR INFIRMARY 
| ENTH ANNUAL REVIEW COURSE 
“BASIC SUBJECTS IN OPHTHALMOLOGY” 
















PHYSIOLOGY, PHARMACOLOGY, OCULAR MOTILITY, NEURO OPHTHALMOLOGY, MEDICAL OPHTHALMOLOGY, 

DEVELOPMENTAL ANOMALIES, PEDIATRIC OPHTHALMOLOGY, ANATOMY and HISTOPATHOLOGY OF THE EYE, 

DISEASES of the CORNEA and CONJUNCTIVA, INTERPRETATIONS of POSTERIOR POLE LESIONS, PRINCIPLES 
of PHYSICAL OPTICS and REFRACTION 


FRANK B. HOEFLE, M.D. 


M.D. 


THOMAS KUHNS, M.D. 


PETER J. G. MARIS, M.D. 


WHITNEY G. SAMPSON, M.D. 


Stark, ReGistrar 


Postgraduate Institute 


York Eye and Ear Infirmary 


310 East Fourteenth Street 


York, New York 10003 


OPHTHALMOLOGIST 


General Ophthalmology in 
group practice. Board elligi- 
ble or certified. Excellent 
opportunity. Large amount of 
pathology. University affil- 
lated program. Good finan- 
cial and fringe benefits. 
Pennsylvania location. 


Administrator 
5001 Frankford Ave 
Philadelphia, PA 
19124 





ROBERT C. MICKATAVAGE, M.D. 
RICHARD RUIZ, M.D. 


-This six-day intensive course is designed as a comprehensive review of the basic subjects in Ophthalmology and should be especially helpful to those 
physicians preparing for the American Board Certification Examinations and those having to fu 
Course qualifies for 48 credits in Category 1 for the AMA-CME Physicians Recognition Award. 


Tuition: $500.00 (Luncheons and Cocktail Party included) 
For Application and further information, please write: 


{fill requirements for continuing medical education, This 








OPHTHALMOLOGY: 


Two-year retina fellow- 
ships available start- | 
July, 1981 and 
1982. For 
information, 


ing 
January, 
further 
please write P. O. Box 
36872, Houston, Texas 
77036. 







































































Biotrenics” the pioneer in auto- 

mated perimetry, introduces the first 
g microcomputer-controlled visual field 

detector Auto Field CD.” So advanced 
it’s simple, this new generation of cus- 
tom detectors performs comprehensive 
visual field examinations rapidly, accu- 
rately amd automatically with 
minima: operator super- 
vision. What's even more 
remarkable, it does so ata 
less-than-advanced price. & 

Representing the latest 
state of the art, the micro- 
computer combines the 
necessary control logic with 
integrated circuits to provide: 
+ New accuracy and control 
of target and bow! lumi- 
nance for unparalleled test-to-test 
Epeak: y: 
«New options in automatic 
retesting for increased test- 
ing flexibility 


“Custom detector 





1980 Carrom Eipsonics Division Printed in USA, Code 




















+ New comprekensive test target 
arrangements for a higher rate of detec- 
tion of visual field defects. 
- New flexibility in standard test pro- 
grams and a broad selection of custom 
programming. 
- New stability in auto fixation monitor- 
ing for mor? reliable test results. 
+ Plus naximum sensitivity 
in central field testing 
ard off-center fixation 
tescing. In addition, system 
self-diagnostics and cali- 
bration, patient-fatigue 
relief, audible tone and 


trol pane lighting are standard. 
Bictronics, originator of 

automated perimetry for the 

seventies, now has designed 

a new technically advanced genera- 

tion for the eighties. 


~ frequency selection and con- 


For mere informaticn, complete 
and mail the coupon provided. 
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CAVITRON/BIOTRONICS DIVISION 
1902 McGaw Ave., Irvine, CA 92714 
Telephone (714) 557-5900 AO 7/80. 


Please serd me your free brochure 
on the firs: microcomputer-controlled 
automated perimeter, Auto-Field CD. 





Name 





Address Bo 








City — z 


Biotrcnics-A division of Cavitron 





CAVITRDN 


1902 McGaw Avenue 
Irvine, CA 92714 


Your work is too important to settle for less. 


ANTS) 


Only one of these ocular 
steroids provides what you 
actually prescribe every time... 


the clear one. 


fluorometholone 
Suspension 


Suspension 


prednisolone 


INFLAMASE” FORTE 


(prednisolone sodium phosphate) 1% solution 


acetate suspension 


INFLAMASE™ FORTE 
(PREDNISOLONE SODIUM PHOSPHATE) 1% OPHTHALMIC SOLUTION 


DESCRIPTION: 
*Prednisolone sodium phosphate... 000002. 10% 
fequivalent to Prednisotone Zs) 
in an aqueous, buffered, isotonic solution of mono and 
dibasic sodium phosphate, sodium chloride. preserved with 
benzalkonium chloride and edetate disodium. 
“Licensed under patent No. 3.134.718. 


INDICATIONS: 

Steroid responsive inflammatory conditions of the palpebral and 
bulbar conjunctiva, cornea, and anterior segment of the globe. such as 
allergic conjunctivitis. acne rosacea, superficial punctate keratitis, 
herpes zoster keratitis. intis. cyclitis, selected infective conjunctivitis, 
when the inherent hazard of steroid use is accepted to obtain an advis 


dexamethasone 
suspension 


able diminution in edema and inflammation, corneal injury irom chen 
ical, radiation, or thermal burns. or penetration of foreign bodies. 
Inflamase Forte ophthalmic solution is recommended for moderate ite) 
severe inflammations, particularly when unusually rapid 

desired. In stubborn cases of antenor segment eye dis 

adrenocorical hormone therapy may be required. When the 

structures are involved, systemic therapy is necessary. 


CONTRAINDICATIONS: 

Acute superficial herpes simplex keratitis, fungal diseases of 
ocular Structures. vaccinia, varicella and most other val diseases 
of the cornea and conjunctiva. tuberculosis of the eye, hyper. 
sensitivity to a component of this medication. 

WARNING: 

Employment of steroid medication in the treatment of steomal herpes 









When yourtreat a deep-seated inflammation 
suchas iritis or uveitis, you often prescribe a 
-potert ocular steroid. If your selection is a 
steroic suspension, there’s a good chance 

_ (according te a recent study*) that your 
: -patien may receive 29% or less of labeled 
drug concertration. 

< Ocular suspensions require vigorous 
shaking to suspend the medication. Of the 
100 patients: studied, 63% did not shake their 
medication at all. In fact, none of the patients 
. the study shook their medication suffi- 
ciently“. “_.. t@ suspend the corticosteroid fully” 
The cbvious-cenclusion is that whether or not 
your patierts shake ocular suspensions, 
they are unlikely to receive the labeled con- 







“Apt LA. etal: əatient compliance with use 
of topicalobrthalmic corticosteroid 
o Suspensions..AcO 87:210-214, 1979. 





© Smithy Miller avd Patch 1979 


simpiex keratitis quires great caution, frequent slit-lamp microscopy 
igmandaiory. © 


Prolonged use may result in gaucoma, a, damage to the optic nerve, 
defects in visual acuity and fields of vision, posterior subcapsular 
cataract formalios, ar may aid in the establishment of secondary 
ections fore pathogens liberated from ocular tissues. 
istene: causing thinning of the cornea or sclera, perfora- 
‘been krew to occur with the use of topical steroids. Acute 
unteates infection of the eye may be masked or activity 
oy tesence of steroid medication. Topical steroids are 
_ if @pugiard gas keratitis and Sjogren's keratoconjunc- 
: -Atensive or protracted use of topical steroids dur- 
-iago pe nancy tas not been substantiated. If irritation persists or 
-weon Resins potent aheuld be advised to discontinue use and consult 
nenei rsin 
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It’s the only 
i one that gives patients 


-the full labeled concentration 
in every clear drop. 


AMASE FORTE 


(prednisolone sodium phosphate) 1% solution 


Smith, Miller and Patch 
Division of Cooper Vision, PR, Inc. 
San German, Puerto Rico 00753 

















centration of medication you prescribe. =- 
Inflamase Forte (prednisolone sodium 
phosphate) is a clear solution. Unlike 
suspensions, it does not require shaking. So 
there is never any doubt as to how much 
the labeled concentration your patient is 
receiving. With Inflamase Forte, the con- 
centration will always be 100% of 
what you prescribe in each and 
every drop. So, for effective, a 
potentanti-inflammatory 
activity in moderate to 
severe ocular inflam- 
mation, prescribe 
the clear solution— 
inflamase Forte. 


80-5-0279 


O een tariy prone: to <devilog 

s fungal infections o comea are particularly prone to 

coincidentally with longterm local steroid applications, fungus: in- 

vasion must be suspected in any persistent comeal ulceration 

where a steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

These preducts are sterile when packaged. To prevent contami- 

nating the dropper tip and solution, care should be rhe not to touch 

ihe i or surrounding areas - with the dropper tip of the bottle. 
ttle tightly closed when not in use. Protect from light. 


oeae REACTIONS: 

Glaucoma with optic nerve damage, visual acuity and field defects, 
posterior subcapsular cataract formation, secondary ocular infec- 
tions, Nel pathogens liberated from ocular tissues, perforation of 
theg 


©1978 Codman & Sharveff, Inc, ‘Trademark 





B-VAT’s zoem control: A 20/15 leker grows y in 
ments of fi ive automatically until the e Haley : 


on your contieol panel. 
No need to stop and record test results Teya can be 
stored in BeVAT’s 
“memory” and in- 
stantly recalled for 
recording. 
B-VAT is a better 
idea whose “ime 
has come. I= does 
everything the stan- 
dard test requires, 
only faster, more ac- 
curately, and with 


oe unprecedented 











convenience. 
Two sed looks 











‘When Marco puts its name ona slit lamp, 
_. the quality is there, whether the slit lamp is 
. . the standard Model II-B, the Model HI or the 
-deluxe Model V. 
_ What distinguishes the three are the options a. 
that each has available. The result: You can 
- order a Marco slit lamp tailored to the spe- 
cial needs of your practice with no sacrifice 
In optical integrity. No other manufac- 
turer offers such a wide range of 
choices at such reasonable prices. 
Quality. Versatility. Value. 
Availability. That's what Marco 
slit lamps are all about. 
To select the one that's right for 
you, contact your nearest Marco 
distributor today. 


MAAR R 


P.O. Bex 10187/Jacksonviile, Florida 32207 
Call Nationwide Toll Free: 800/874-5274; in Florida: 800/342-9351; Telex: 56209 





and freezing power right where you 
want it, like the expensive console 









probes. 
i Once you've tried Microphake, the 
nade Microphake“ to your single-use cryoextractor, you'll know 
andards. It’s sterile, ready to why its convenience and ease of handling 
h no cords to connect or get in are widely preferred to other methods. 


fhe unique tip design comes For more information, ask your Alcon 
oor curved and is small enough Surgical representative for a sample, or 
nder a microscope. The tipis - : write to us. 

it maw. providing better gas delivery We've got the best tip for you. 
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Two good reasons 
to switch patients to 





a 











LA better quality of life 
for many patients... 


Patients on TIMOPTIC® (Timolol Maleate, MSD) 
generally do not experience the 
following therapy-limiting side effects: 


change in pupil size/dimming of vision/ night blindness* 


TIMOPTIC is contraindicated in patients who are 
hypersensitive to any component of this product. 









OLOL MALEATE |MSD) 


MIC SOLUTION 





273 (Untreated) 





in | i si Seine 


e No tolerance was observed in 102 patients for 28 months ~ 
e TIMOPTIC was significantly more effective than 
f x pilocarpine or epinephrine in reducing elevated IOP* 
e TIMOPTIC reduced IOP in 3 out of 4 patients“ 


“Based on controlled multictinic studies, evaluating over 1000 patients. 


MSD 
MERCK For a brief summary of Prescribing Information, 














10-ml OCUMETER® 
EO N 





- Timophc 


(TIMOLOL MALEATE |MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 

a significant advance for the reduction of IOP in: 

e chronic open-angle glaucoma 

@ aphakic glaucoma 

e some patients with secondary glaucoma 


® patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in each 
eye b.i.d. 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye bid. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 


wae ie, Se hea ee eee ot 





CONTRAINDICATIONS: TIMOPTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardiavand 
greater than first-degree block; cardiogenic shock; 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
In: patients with a history of severe cardiac disease, 
pulse rates should be checked, Patients who are 
already receiving a beta-adrenergic blocking agent 
orally and who are given TIMOPTIC should be 
observed for a potential additive effect eitheron the 
intraocular pressure or on the known systemic effec:s 
of beta blockade. 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 

Pregnancy: TIMOPTIC. has not been studied in 

human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards. 

Use in Children: Since clinical studies in chiidren have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 

ADVERSE REACTIONS: in clinical trials of up to 
three years duration prior to release in 1978, signs and 
symptoms of mild ocular irritation were reported 
occasionally. Local hypersensitivity reactions; including 
localized and generalized rash, have occurred rarely. 

Slight reduction of the resting heart rate (mean 
reduction 2.9 beats /minute, standard deviation 10.2) 
has been observed in some patients. Rarely, episodes 
of acute bronchospasm have been reported in patients 
with bronchospastic disease (see PRECAUTIONS). 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well toleratec. 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% 
and TIMOPTIC Ophthalmic Solution, 0.5%. Both are 
available in 5-mi and 10-mi plastic OCUMETER® 
Ophthalmic Dispensers with a controlled drop tip. 

580 (DC 7046009) 


M S D For more detailed information, 
consult your MSD representative and 


F the full Prescribing Information. 
ANA Merck Sharp & Dohme, Division of 
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OCULAR DRUG THERAPY | 
UPDATE 1980- 


Presented by the University of California, Irvine 
Department of Ophthalmology 


October 10 and 11, 1980 
The Newporter Inn, Newport Beach, California 


A current review of drug therapy in the management 
of ocular problems, Ocular Drug Therapy— Update 1980 
is approved for 9 hours of C.M.E. credit in Category I of 
the AMA Physician’s Recognition Award. 

The guest faculty is composed of an outstanding group 
of international ophthalmology leaders reviewing the very 
latest information. Moderator for the session is Dr. Irving 


H. Leopold, Chairman, Department of Oriithalmology, 


University of California, Irvine. 

Registration fee is $50.00. For information or registra- 
tion, write to OCULAR DRUG THERAPY—UPDATE 
1980, University of California, Irvine, Department of 
Ophthalmology, 19722 Jamboree Blvd., Irvine, CA 92715. 


~ AIlERGAN 


< This- program is supported by a grant from 


= Allergan Pharmaceuticals, Inc., Irvine, California 92713 © 1980 Allergan Pharmaceuticals, inc. 








The Nikon 
Retinapan 45-II 
expands your 
point of view. 


The Nikon Retinapan 45-1] fundus camera 
system—with wide 45° coverage—insures 
pictures of stunning clarity, ultra-high resolution 
and life-like crispness for critical observation 
every time. When combined with our world- 
famous Nikon F series camera body and motor 
drive, the Retinapan 45-Il fundus camera system 
produces sensational photographs—at one frame 
per second—for applications such as sequential 
fluorescence angiography. 

A superb Polaroid® attachment instantly 
renders brilliant, full-color prints for immediate 
study and diagnosis. And you can select from 3 
ranges of magnification to best suit your needs. 
A wide range of accessories and two styles— 
| tilting pantograph arms and fixed arms—enable 
you to gear this indispensable instrument to your 
specific needs. Options include a timer-data 
recorder which automatically superimposes on the 
| film information such as elapsed time and 
patienťs name. 

l Contact Nikon Incorporated, Instrument 
Division, subsidiary of Ehrenreich Photo-Optical 
Industries, Inc., 623 Stewart Avenue, Garden City, 


N.Y. 11530; (516) 222-0200. o 
Nikon 











Fundus photographed at 1.7x magnification 
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Fundus photographed at 3.4x magnification 

















Fundus photographed at 5x magnification 











Acute bactertal 
conjunctivitis” 
Marked by itching 
or burning, hyper 
emia, lid edema and 
lacrimation or puru 
lent discharge, 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 
Bacterial 

corneal ulver a 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms, Prompt it 
stitution of therapy is 
vital to avond possi- 
ble visual difhculty 


*When due to susceptible microorganisms 


Gantrisin® suifisoxazole diotamine Roche indications: oe 


Ophthalmic Solution, Ophthalmic Ointment 


Before prescribing. please consult complete product information, c 
a summary of which follows: onir 
Precautions: 
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watch it respond to 


Effective treatment for conjunctivitis, 
corneal ulcer and other infections due te 
susceptible microorganisms, such as 
Staphylococcus aureus 
Ophthalmic Solution—a sterile, isotonic 
preparation containing 46 (40 mg/ml) sul- 
fisoxazole diolamine—generaily avoids sig 
nificant stinging or burning ; 
Ophthalmic Ointment-—alse cont 

4° sulfisoxazole diolamine—-provide 
sustained contact with the oewlar inf 

and is particularly appropriate for ni 

time therapy 

A Brief Summary of the prođuct infor- 
mation, below, provides precautions and 
contraindications 


Main photietaken with the Carl Zeiss photo slit lamp, 


barateries 








urve (8.4), one 
om -.75 to -5.75, The 


your office efficiency will be 
. than with any other lens currently 
What this all means to the practition r is that a minimum inventory 
of 17 to 34 lenses will fit the large majority of soft lens candidates. 
As with cther Hyciro-Marc® SM soft lenses, the SM can be sterilized 
‘with either a thermal or chemical process. ee 
‘Combine ail ef these factors, and here is what the Hydro-Marc® SM 
jens means fer the practitioner and patient: 
For the practitioner: 
Minamam lens inventory for fitting the majority 
of his patients. i 
Simplified fitting. 
Less “chair” time. 
Lesa patient followup. 
Improved office efficiency. 


(Ü hydro-marc: 


A product of Frontier Contact Lenses, Ine. 
PO. Box 14157 4459 San Marco Boulevard, Jacksonville, Florida 32207 






















TOO GOOD TO REFUSE 


Your old soft contact lenses — 
opened or unopened — are wort2 $10 
Per lens toward the purchase of a like 
number of new Hydro-Marc SM® Soft 
Contact Lenses at $26 per lens. 

Simply include them with your or- 
der and mail to the address below or 
call toll free (800) 874-5278. 
Frontier Contact Lenses, Inc., will 
credit the returned lenses against 
your purchase. Act today. Offer ex- 
pires August 30, 1980. 


Toll Free SumbBers Florida (800) 342-9351/N.E./U.S. (800) 874-5441/S.E./U.S. (800) 874-3142 


Other Areas (80D) 674-5278 






The Eye of Horus 
The origin of today’s prescription symbol “Rx” goes back 5.000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 








Introducing 





For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 


Tifluricine 


“OPHTHALMIC SOLUTION 4% 


STERILE 


























95% of Patients Responded 
During | z controlled clinical trials 95% of 
patients (92 of 97) responded to 
Se VIROPTIC: therapy. Dendritic and geo- 
gr ‘ers were re-epithelialized ina 
‘af 6 and 7 days, respectively. 












ye ó 0 -days Sdays after VIROPTIC therapy 
tly More Convenient 


ent applications Effective in 138 of 150 patients 


idcle of the night dosage : l 
me of the blurring and inconvenience Unresponsive or Intolerant to 





— ofointments Idoxuridine or Vidarabine 
fe we In studies of patients unresponsive or — 
5 to 9 drops Daily intolerant to idoxuridine or vidarabine, 
ye “One dropevery 2 hours while awake VIROPTIC demonstrated 92% effective- 
-until herpetic lesion has completely ness. Dendritic and geographic ulcers 
_ re-epithelialized, then one drop every 4 were re-epithelialized in a mean time. of 


hours for 7 days post-re-epithelialization. 6 and 12 days. respectively. 


Please see following page for brief summary of prescribing information. 
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OPHTHALMIC SOLUTION, 1% 


STERILE 


DESCRIPTION: VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, F3TdR,F3T), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2’-deoxyuridine. 
VIROPTIC sterile ophthalmic solution contains -1%. trifluridine in an 
aqueous solution. with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001%. (added as a preservative). 


CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimidine 
nucleoside with in vitro and in vive activity against Herpes simplex virus, types 
1 and 2 and vacciniavirus. Some strains of Adenovirus are also inhibited in 
vitro. 


Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine in vitro, 
5-carboxy-2’-deoxyuridine. was not found in detectable concentrations 
within the aqueous humor of the human eye. 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal- 
mic Solution, 1% is indicated for the treatment of primary keratoconjunc- 
tivitis and recurrent epithelial keratitis due to Herpes simplex virus, types 1 
and 2. VIROPTIC is also effective in the treatment of epithelial keratitis that 
has not responded clinically to the topical administration of idoxuridine or 
when ocular toxicity or hypersensitivity to idoxuridine has occurred. Ina 
smaller number of patients found to be resistant to topical. vidarabine, 
VIROPTIC was also effective. 


The clinical efficacy of VIROPTIC in the treatment of stromal keratitis and 
uveitis due to Herpes simplex or ophthalmic infections caused by vaccin- 
iavirus and Adenovirus has not been established by well-controlled clinical 
trials. VIROPTIC has not been shown to be effective in the prophylaxis of 
Herpes simplex virus keratoconjunctivitis and epithelial keratitis by well- 
controlled clinical trials. VIROPTIC is not effective against bacterial, fungal 
or chlamydial infections of the cornea or nonviral trophic lesions. 


During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 81 
with dendritic and 14 of 16 with geographic ulcers) responded to VIROP- 
TIC therapy as evidenced by complete corneal re-epithelialization within the 
14 day therapy period. In these controlled studies, 56 of 75 (75%) patients (49 
of 58 with dendritic and 7 of 17 with geographic ulcers) responded to 
idoxuridine therapy. The mean’ time to corneal re-epithelialization for 
dendritic ulcers (6 days) and geographic uleérs (7 days) was similar for both 
therapies. In other clinical studies; VIROPTIC was evaluated in the 
treatment of Herpes simplex virus keratitis in patients who were unrespon- 
sive or intolerant to the topical administration of idoxuridine or vidarabine. 
VIROPTIC was effective in 138 of 150 (92%) patients (109 of 114 with 
dendritic and 29 of 36 with geographic ulcers) as evidenced by corneal 
re-epithelialization. The mean time to corneal re-epithelialization was 6 days 
for patients with dendritic ulcers and 12 days for patients with geographic 
ulcers. 


CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthalmic 


Solution, 1%,-is contraindicated for patients who develop hypersensitivity 
reactions or chemical intolerance to trifluridine. 


WARNINGS: The recommended dosage and frequency of administration 
should not be exceeded (see Dosage and Administration). 


PRECAUTIONS: 

General: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% should be 
prescribed only for patients who have a clinical diagnosis of herpetic 
keratitis. 

VIROPTIC may cause mild local irritation of the conjunctiva and cornea 
when instilled but these effects are usually transient. 


Although documented in viro viral resistance to trifluridine has nc: been 
reported following multiple exposure to VIROPTIC, the possibilit“ exists 
of viral resistance development. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential. Fifluri- 
dine has been shown to exert mutagenic, DNA damaging amd cell 
transforming. activities in various standard in viro test systerrn, and 
clastogenic activity in Vicia faba cells. 

Although the significance. of these test results is not clear œ fully 
understood, there exists the possibility that mutagenic agents mar cause 
genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is unsnown 
at this time. The oncogenic potential of trifluridine in rodents ix being 
evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women uncess the 
potential benefits outweigh the potential risks. 

Nursing Mothers: Iv is unlikely that trifluridine is excreted in human mix after 
ophthalmic instillation of VIROPTIC because of the relatively, small 
dosage (5.0. mg/day), its dilution in: body fluids and its extremel short 
half-life (approximately 12 minutes). The drug should not be prescribed 
for nursing mothers unless the potential benefits outweigh the pcential 
risks. 


ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning orstinging upon 
instillation (4.6%) and palpebral edema (2.8%), Other adverse reactzons in 
decreasing order of reported frequency. were superficial punctate serato- 
pathy, epithelial. keratopathy, hypersensitivity reaction, stromal sdema, 
irritation, keratitis sicca, hyperemia, and increased intraocular pressure. 


OVERDOSAGE: Overdosage by ocular instillation is-unlikely becarse any 
excess solution should be quickly expelled from the conjunctival sac. 

Acute overdosage by. accidental oral ingestion of VIROPTIC bas not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine in a 7.5 ml bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30- mg/kg/day in children anc:adults 
with neoplastic disease produce reversible bone marrow depressiormas the 
only potentially serious toxic effect and only after 3-5 courses of therar-y. The 
acute oral LDs59 in the mouse and rat was 4379 mg/kg or higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIR@PTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every tw hours 
while awake for a maximum daily dosage of nine drops until the sorneal 
ulcer has completely re-epithelialized. Following re-epithelializatior’ treat- 
ment for an additional seven days of one drop every four hours whileawake 
for a minimum daily dosage of five drops is recommended. 

If there are no signs of improvement after seven days of therapy or ccnplete 
re-epithelialization has not occurred after 14 days of therapy, other farms of 
therapy should be considered. Continuous adminsitration of VIROP™ IC for 
periods exceeding 21 days should be avoided because of potential:ocular 
toxicity. 


HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 
sterile ophthalmic solution ìn a plastic Drop-Dose® dispenser bottle off7.5 ml. 
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Using lights and audible, non-verbal 
signals, cur “Quiet Communicator” en- 
ables you to monitor the status of office 
personnel at a glance. Electronic light 
parels are installed easily and inexpen- 
~ sively, and your Call System will be 


Systems starting from $650 


VISIT US:AT BOOTH NOS. 642 to 658 


THE EDWARD S. HARKNESS EYE 
INSTITUTE 


Cclumbia-Presbyterian Medical Center 


New York, New York 


announces 


-ABASIC SCIENCE 
COURSE 


for 
Residents of Ophthalmology 


September 2, 1980— December 16, 1980 


8:00 A.M. to 12:30 P.M. Daily 
Fee: $600 


inquire: Miss M. Bowen 
635 West 165 Street 
New York, New York 10032 


Tel: (212) 694-2725 








custom designed to meet the specific 
communications and traffic control 
needs of your practice. 

For more efficient office operations, 
get the details on Diversatronics’ Call 
System. Call or write today. 











... making your medical life easier. 


diversatronics in. 


456 Parkway, Broomali, PA 19008 (215) 356-3995 


OCULOPLASTIC and 
RECONSTRUCTIVE SURGERY 
SPONSORED BY THE 
POST GRADUATE INSTITUTE OF 
THE NEW YORK 
EYE AND EAR INFIRMARY 
OCTOBER 13-16, 1980 


under the direction of 
BYRON C. SMITH, M.D. 


and 
JOHN T. SIMONTON, M.D. 


ee k 


The course will include observation of surgi- 
cal procedures in the operating raom, lec- 
tures and anatomical dissection. 


AMA-CME Credits, Category 1: 32 
Registration fee: $400.00 (Luncheons incaided) 
For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


















It’s the new office computer 
from Acuity Systems. 

And it’s specifically designed to 
take a successful solo or group eye 
care practice like yours, and make it 
even more productive. 












without adding staff. And without 

adding space. 

Think of your next patient as 15 
pieces of paperwork. 

You may not realize it, but every 

patient who enters your office 

creates as many as 15 separate 

pieces of paperwork. 

And no matter how small your 
practice is, handling those ledger 
cards, bills, files, and insurance forms 
_ (to name only a few) takes thou- 

_ Sands of staff hours a year, as well as 

_ your own time. Time you could be 

_ putting to better use. 

3 But the Acuity Systems office 

_ computer drastically cuts the time 

-Spent on paperwork. Because it 

_ keeps complete patient accounts, 

_ types up insurance forms, and sched- 

ules appointments. It also produces 

terized bills and daily bank deposit 

lips. And it performs a variety of 

ther time-consuming daily record- 

eeping chores quickly and accurately, 
_ Italso functions as a word 

rocessor. In this mode, it can search 

our records for patients who need to 
recalled, and then type labels for 

eminder postcards. Plus it can gen- 

_ @rate personalized form letters for 


Insurance inquiries, referral replies, 
-and other repetitive correspondence, 
: What's more, the Acuity Sys- 

_ tems office computer stores all its 
-files electronically on magnetic disks. 
_ This allows your staff instant access 
eto records, speeding answers to 
-patient inquiries, and improving 
patient relations. 
























- "1980 Acuity Systems incorporated. 


You get a better cash flow, A 
plus vital financial data. The Acuity Systems’ office computer. 

: ; part of the Intelligenz Office™ syster 
Because Acuity Systems of practice managernent. Shown are 


office computer does every- 
thing with incredible speed, 
patients can receive bills on 
the spot, and insurance 


- the display terminal with keyboarc 
| high-speed printer, and disk drive. 
‘The disk drive can also be placed in. 
closet, allowing the terminal 



























claims can be processed and printer to be placed on 
desk top. 
the same day, a 
And, it also 
keeps track of 
aging accounts for 






you. At the touch of 
a button, it can pro- 
duce a list of past- 
due patients your 
Staff can utilize for 
an on-going collec- 
tion program. 

As aresult, 
collectibles are 
greatly reduced. 
So you'll have a 
steadier, more 
reliable cash flow 
that will allow 
you to manage 
your funds better. 

In addition, 
the Acuity Sys- 
tems office com- 
puter automatically 
prepares a variety of 
important financial 
reports, includ- 
ing trial balance, 





































y control (for 


profit and loss practitioners who 
statements, and o dispense). 
balance sheets. These ce your With these reports, 





need for costly accounting services. 
And they give you a day-to-day 
understanding of your financial 
position you may never have had 
before. 

It puts your finger on the pulse 

of your practice. 

In addition to performing all your 
daily bookkeeping and billing func- 
tions, Acuity Systems’ office com- 
puter also compiles a variety of 
practice management reports, 
including: 





you'll be able to monitor 
your own workload, or that of 
other members of your practice. 
You'll be able to see where your in- 
come comes from, and where you 
may be able to reduce your over- 
head. And you'll have the informa- 
tion you need to manage your 
practice effectively. 

What's more, since the com- 
puter is completely contained in 
your office, only you have access to Ww 
this confidential patient and practice 













* practice income by doctor, proce- information. Bs 
dure, day, or any of a variety of It speaks plain English, so it’s 
other variables. easy to operate. 


* revenue analysis, allowing you to 


You might think that a computer 
monitor your sources of income. 


system this sophisticatec would 





neec its own sre rogrammer But 
the Acuity Systems office com- 

w puter doesn't: because it’s pre- 
programmed. ir fact, it’s so easy to 
use that your secretary can be 
trairedto rur ttin just a few hours. 
There's no Special computer lan- 
guage to learr, because it actually 
prompts your secretary with simple, 
step-by-step instructions. Which 
means ‘t's alnaost impossible to 
make amistaxe: 





























~ Designed for eye 
care professionals, 


aye care best. 
As an eye care professional, both the 
way you run your practice and the 
procecures yo 1 perform are very 
different from the way other 
practitieners qperate. 

Yet all too many of the new 
“doctcr's computers” offer a single 
program wnic. attempts to meet 
the erie ie practitioners, 

gan ess of wecialty. 
We The Acui 
the other banc, is the result of thou- 
sands of hours:spent studying effi- 








cienteye care practices, as well as four 
years of researchiand development in 


_ the United Stetes and Canada. 


by the people who know 


J Systems program, on 


What all this means is that, 
whether yours is a solo or amulti- 
doctor practice, the Acuity Systems 
office computer has the features and 
functions you need for eye care, pro- 
grammed in the way that’s most 
convenient to use them. 

With Acuity Systems behind it. 
you can be sure it'll work. 
And that’s a feeling of security you 
won't get elsewhere. 

Because most other “computer 
companies” sell you the computer 
and the program, and then kiss you 
goodbye. They don't help you 

throuch the 
transition 


period, when 
the computer is 
new. While some of them 
do train your employees, 
they make no provision 
for training new em- 
ployees later on. 
None of them follow 
up to make 
sure the system's 
working right. 
And few o 
them actually 
service both 
the hardware a ; 
But at Acuity Systems, we give 
you all the services the other com- 
panies don't. Like complete planning 


for the transition to computerization 


H 


| explain ail its features, 


> i l NaMe 


by our Practice Management Analyst. 
Complete training, plus follow-up 
and new employee training by our 
Customer Service representatives. ` 
And 24-hour service of any problem 
by our own nationwade service 
network. : 
Why do we do all this for you? 
Because in the bine 10 years, we've 
acquired an excellent reputation — 
from our other products, the Auto- 
Refractor® andthe Auto-Lensmeter’ 
And making sure our new office com 
puter works perfectyy in every prac- 
tice is the only way we're going to. 
keep that reputati 10. 

Perfect the way you practice. 
Send for our free BOIR booklet, “The 
Doctor's Guide to Efficient Practice 
Management’: Better still, call us 
toll-free: 800-336-0359" 


Pe am ee ee oe ee ee ee ee ee 


| Tell me more. 
C Please send me your free tooklet “The Doctor's 
l Guide to Efficient Practice Vanagement? ; 
C] Please cali to arrange a tirme for a systems analyst to 
visit my office to deterrnire its feasibility for such: 

a computer/word processer system. 
i] © Please call to arrange a tire for a representative to: 
i visit my office to. demonstate the systern and fully © | 


a 
BEA- a l 


A Street ee 


Ee EEE- 
l Your Practice Specialty... 


















| Telephone ( Jaa mi 
We would tike to tailcr a  packige of information best l 
l suited to your interest, so please provide us with this 
information to help us best respond: 
| 1.1 Ci have C have not previeusly investigated a com: © 
puter system for my office weeds. | 
l 2.) O have (7 have not previeusly investigated a word 
| processing system for my crfice. | 
3. My patient billing currently is C isnot 
computerized. | 
4. | have a front-office staff of 
| 5. Ina typical day | see appraat ER i ients. l 
6, About nnnm % of my patients require some type 
| of 3rd-party form to be completed by me. 
7. | currently am repaid by .. types of 3rd pany 
l insurance or government | plans. 
B My interest in such a systern is (immediate 
+ 
6 to 12 months C1 long-tern, ARCHOPO70 


ms, inc. 
Ery 11413 isase Newton Sq. Feston, VA 22090 


Doe mmn omm me ms me en e en n o 


f= ACUITY 
SYSTEMS INC. 


aoan Instramentation 
for Health Care 
11413 ze Newton Sq. Reston, VA 22090 
Medical Instrumentation Division, 


Simmonds Precisior:Products. inc. 
*in Virginia, cad collect: 703) 471-4700. 
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Red to 
Prefrin 
white... 


almost as 
quick as 
a wink. 


Prefrin™ can quickly put the “white” 
back into your patients’ rec eyes. But 
of course, that’s not all that zounts. Your 
patients also want relief fro the irri- 
tation. They want to look aad feel better, 
too. With fast-acting Prefrir, they can 
get all that. 

Many of today’s patients ar very active. 
They love the outdoors — swimming, 
backpacking, skiing, tennis — but they 
are constantly abused by pool chlorine, 
sun, smog, or dust. Soothing, comfort- 
ing Prefrin gets rid of redness quickly. 

In addition, your contact lens wearers 
can find relief from overwear and 

tired eyes. 

And Prefrin contains unique Liquifilm® 
(polyvinyl alcohol 1.4%), a _abricating 
vehicle that puts the “wet” sack into 
their eyes. 

Recommend Prefrin™ Liquifilm® for 
your patients’ red-eye relief 


Prefrin 


AlleRGAN Pharmaceuticals, Inc 


Irvine, California 92783 





Editoria 





n April & this wear, the Ophthalmo- 
logical Society of the United King- 
dom wil celebrate the 100th anniver- 
sary of its:fownding under the presi- 
Nerman Ashton, FRS. 





The centenary meeting of the society 
“will be inaugurated by a thanksgiving 

service in. Westminster Abbey, Lon- 

don, on the moraing of Wednesday, 
April I 





hha wnological Society of the 
wnavas founded in 1880 
any Bowman, baronet, 
# first president. The 
ject of the society is the cultivation 
d proma.ton of ophthalmology. An 
š held, and the vate 












a tow i: heh an ophehaliic 
surgeon fiom. the extrametropolitan 
area is the wresicent, it is customary 
for him to hoki one of the two meet- 
ings in His aemetewn. The president is 
usually «chesem alternately from the 
ophthalmic sargeons practicing in 
Londoa:anmi. from those practicing in 









the provin 
The Bowman Lecture was origi- 
+, when a resolution of the 










kich met on Sept 18 of that 
as ~eoorded as follows: 


an of Mr. Bowman’s 
position in ophthal- 
“-yranches of medicine, 
ion of his valuable ser- 
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talmological Society, of 


which he was the first President, the Coun- 
cil shall each year, or periodically, nomi- 
nate some person to deliver a lecture 
before the Society, to be called “The Bow- 
man Lecture” which shall consist. of a 
critical resume of recent advances im oph- 
thalmology or in such subject or subjects as 
the Council shall select, or of any original 
investigation, and shall be delivered at a 
special meeting of the Society held for the 
purpose, at which ne other business shall be 
transacted, 


Affiliated with the Ophthalmelogi- 
cal Society of the United Kingdom are 
the Oxford Ophthalmological- Con- 
gress, the Midland Ophthalmolegical 
Society, the North of England Oph- 
thalmological Seciety, the South- 
Western Ophthalmological Society, 
the Southern Ophthalmological: Soci- 
ety, the Scottish Ophthalmological 
Club, the Irish Ophthalmological Soci- 
ety, the Cambridge Ophthalmolegical 
Symposium, the Ophthalmological So- 
ciety of South Africa, the All India 
Ophthalmological Society, the Aus- 
tralian College of Ophthalmologists, 
the Canadian Ophthalmological Soci- 
ety, the Ophthalmological Society of 
New Zealand, the Ophthalmological 
Society of Nigeria, and the Opkthal- 
mological Society of Bangladesh. 

The society has, since its inception, 
taken an active part in the advance- 
ment of both clinical ophthalmology 
and ophthalmologic research in the 
United Kingdom. There are many 


Kingdom Ophthalmological Society Anniversary 


members living outside the British 
Isles who attend the congresses regu- 
larly and thus broaden the outlook of ` 
the society. 


The Transactions of the Ophthalmo- : 


logical Society of the United Kingdom ` 
began in 1881 and has continued with- 
out a break since that date; it includes 
the proceedings of some of the affil- 
iated societies. Until 1974. the Trans- 
actions, which represented a compen- 
dium of the best in Britsh ophthal- 
mology, was mailed only 2o members 
of the society; the majority of ophthal- 
mologists abroad had never heard of 
it. In 1975, however, the. Transactions 
became a quarterly jourral purchas- 
able by nonmembers. This has led to a 
wider dissemination of the work that 
is carried on in the United Kingdom 
and a broader appreciation of the 
thoughtful activity that eccurs from 
day to day in the ophthalmic depart- 
ments of its hospitals ard. universi- 
ties. 

The council that produced the ‘first 
Transactions included the president, 
Sir William Bowman, aloag with his 
contemporaries, Jonathan Hutchin- 
son, John Hughlings Jackson, William 
R. Gowers, Waren Tay, Edward Net- 
tleship, and John W. Halke, all of 
whom are among the lares et penates 
of the literate in ophthalmology. 

Sir STEPHEN Mirzer, KCVO 
London 
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Clinical Sciences 


Incidence of Retinoblastoma in the United States 


Thomas W. Pendergrass, MD, Seott Davis, MS 


è Data from the population-based Sur- 
+ veillance, Epidemiology, and End Results 
Program of the National Cancer Institute 
were used to calculate the incidence of 
retinoblastoma for the years 1974 through 
1976. Each. year 3.58 cases occurred for 
-each million children under the age of 15 
“years. Incidence was markedly age 
related, with over 90% of the cases being 
diagnosed before the age of 5 years. 
Although no difference in incidence was 
found for whites and blacks, other non- 
whites had rates greater than four times 
those of whites. Twenty percent of 
patients had bilateral disease. Treatment 
` patterns revealed that surgery remains the 
most common treatment modality. Review 
-of patterns of survival suggested that chil- 
dren in the other nonwhite category with 
unilateral disease had poorest survival 
rates. 
(Arch Ophthalmol! 98:1204-1210, 1980) 


etinoblastoma is a rare tumor. but 

is the most common. eye tumor of 
childhood. When it remains localized 
to the eye, the prognosis is excellent 
for long-term survival, whereas met- 
«> Astatic retinoblastoma isan aggres- 
sive malignant neoplasm with poor 
survival rates.’ Because most tumors 
are not metastatic beyond the eye, 
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many children have survived their 
cancer and had children of their own. 
Through this experience, retinoblasto- 
ma has been found to have a strong 
genetic component. Some cases, espe- 
cially those with both eyes involved, 
have exhibited an autosomal. domi- 
nant inheritance pattern” Knudson’ 
and Hethcote and Knudson‘ have pro- 
posed a mutational explanation for 
the heredity of this tumor. They sug- 
gested that two mutational events 
were necessary before the tumor 
appeared and that in the hereditary 
cases the first event occurred prezy- 
gotically. Jensen and Miller have 
reported markedly higher mortality 
for blacks.* Their study of 269 death 
certificates of US children with reti- 
noblastoma, from 1960 through 1967, 
revealed a peak in mortality at 2 to 3 
years of age that was 2.5 times 
greater in blacks than whites, the 
rates per million population at risk 
being 4.5 and 2.0, respectively. Newell 


~ and co-workers have suggested that at 


least part of the excess mortality may 
be attributed to more advanced dis- 
ease at diagnosis." Devesa, in report- 
ing data from the Third National Can- 
cer Survey, noted that the annual inci- 
dence of retinoblastoma was 11.0 
eases per million children under the 
age of 5 years.’ Her data showed no 
difference in retinoblastoma inci- 
dence by race, but she could not 
exclude a twofold excess for blacks. 
To help clarify these and other con- 
cerns, we undertook a review of cases 
of retinoblastoma from a defined pop- 
ulation. Specifically, we wished to 
evaluate the incidence of retinoblasto- 
ma by age, race, sex, and laterality of 


the tumor and to assess the treatment 
and survival of retinoblastoma pa- 
tients in the general population with 
regard to these factors. 


MATERIALS AND METHODS 
The Surveillance, Epidemiology, 
and End Results Program 


The data presented herein were obtained 
from the Surveillance, Epidemiology, and 
End Results (SEER) Program of the 
National Cancer Institute (NCI). The Pro- 
gram, in operation since 1973, is a system 
to collect and analyze cancer data in. the 
United States, It is composed of 11 popula- 
tion-based cancer registries that ‘collect 
cancer incidence and survival data for geo- 
graphically defined reporting areas encom- 
passing about 10.2% of the US population. 
These areas are as follows: the entire states 
of Connecticut, Hawaii, Iowa, New Mexico, œ 
and Utah; the three parishes of metropoli- 
tan New Orleans; 18 counties in the Seat- 
tle~Puget Sound region of Washington; the 
Standard Metropolitan Statistical Areas of 
Atlanta, Detroit, and San Franciseo-Oak- 
land, Calif; and the Commonwealth of 
Puerto Rico. ; 

Each of the 11 registries submits data to 
SEER in a standard form consisting pri- 
marily of demographic characteristics and 
follow-up information about the patient 
along with a description of the neoplasm 
and first course of cancer-directed therapy. 
The registries derive these data from their 
own data sets, which may contain little 
more than the required SEER Program 
data and basic information used fer regis- 
try management, or may include far more 
comprehensive data. For example, some 
registries record data on all therapy fro 
diagnosis to death, rather than only the 
first course of definitive treatment as» ' 
required by SEER. The present study 
reports data from nine of the 11 areas. 
Puerto Rico is excluded to confine our 
analysis to the continental United States, 
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ard Atlante is excluded because that regis- 
try was not a part of the SEER Program 
until 1976. For the remaining nine areas 
that are imlueed in the present report, 
deta were «vallable for 1974 through 1976 
from Seatt’@ ard New Orleans and for 1973 
through 1976 trom the other seven loca- 





Case Definition and Ascertainment 


The SEE Program records data only on 
newly diaggosed (incident) cases of cancer 
-occurring @mong persons who were resi- 
¿dents of the deñned SEER area at the time 
of their diggnesis. That is, for any given 
time perioc, a case is reportable to SEER 
orly if the person has had their cancer 
‘diagnosed i that time period and was a 
resident of the area at the time of that 
diagnosis. Sot included as incident cases 
are persone who were outside of the area 
when theirveonditions were diagnosed but 
who came žo the area for treatment or 
hospitalization, and people whose condi- 
tians were wewty diagnosed in the area but 
who were dents of a county outside the 
defined SEER area. 
o¢.The patient charts generated by hospi- 
“> tals, cl nics ane physicians are the sources 
of most dasa ewllected by the SEER Pro- 
gram. All registries review hospital pathol- 
ey and cysclogy reports in their area to 
Af cazes, and many review records 
Wm privele pathology laboratories as 
well, all registries attempt to identify 
“patients seen at radiation therapy facili- 
ties to identify patients seen only as outpa- 
tients. Some registries use hospital lists of 
discharge diagnoses and some gather 
informatior through nursing home records 
to help ideatify eases. Several registries 
operate rapid reporting systems designed 
to identify. cases soon after diagnosis 
through a reoredrequent review of hospital 
pathology seports. Finally, death certifi- 
‘ate reviews are conducted to augment 
these. cthersme‘hods of case finding. Man- 
nel and: computer-matching: systems are 
-Used to eliminate duplicate case reports. In 
areas where there is a potential problem of 
dert pæierts. seeking diagnostic and 
peutic care at facilities outside the 
_ region, extensive cooperative efforts have 
n made io gather information on these 
patients: frem the external medical facili- 
ties (eg, Mayo Clinie for the Iowa SEER 
Program). 

From these various sources, a reportable 
(tc SEER) case of cancer is explicitly 
defined as one ia which a behavior code of 2 
(ir situ) or 3 (malignant) in the Interna- 
tional Classeficetion of Diseases for Oncol- 
ogy (ICD-O8 can be determined. Nonmela- 
notie skin exncers are uniformly excluded. 









































Follow-up 


The SEER Program requires that all 
resident patients be actively followed up on 
periedi¢ sasis to ascertain vital status. 
ital ineatient and outpatient records 

; Selan contact are generally 
ces of foll low-up informa- 












certificates. ass source oE follow-up data. 
: _ Other misoullaneous sources include news- 
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paper death notices, contacts with morti- 
cians, driver's license records, and contacts 
with persons who may have known the 
patient. 


Quality Control 


Quality control activities within the 
SEER Program are directed toward two 
objectives: (1) data quality assurance, 
accomplished by staff training procedures, 
and (2) data quality assessment, achieved 
through measurements of the complete- 
ness and accuracy of the data. Training 
activities are conducted by the local regis- 
tries and NCI SEER Program staff for 
personnel who abstract and code from 
medical records. Training includes person- 
al and small group instructional programs, 
manuals, and training aids prepared by 
NCI, workshops, continuing education pro- 
grams, and supervision by experienced 
staff. 

Redundant case-finding procedures help 
ensure that all cases of cancer are found. 
Most registries conduct case-finding audits 
periodically on all records of a single:hospi- 
tal generated during a specified time to 
assess the completeness of their ascertain- 
ment procedures. All registries conduct 
death certifieate review and follow-back as 
a component of incidence reporting as well. 
Two measures based on cases first identi- 
fied by death certificate have been used to 
assess the completeness of incidence 
reporting: (1) the percentage of. cases 
reported by death certificate only (DCO) 
and (2) the percentage of cases identified 
first by death certificate but later found 
through follow-back to be mentioned on 
medical records or autopsy reports, desig- 
nated as death certificate first (DCF). The 
DCO rate has been found to be generally 
about 2%, the DCF rate generally. being 
less than 5%. Thus, it is estimated that 
overall the SEER Program sites identify 
upward of 95% of all incident cases in their 
areas. 

Computer audits constitute the final 
phase of routine quality assessment proce- 
dures for the SEER Program. Check digits, 
used with all record numbers, help ensure 
detection of errors in data entry, as each 
registry edits and verifies the key entry of 
data. The NCI also conducts three catego- 


ries of edits: (1) 26 item edits verify values 
of single data fields; (2) seven interrecord 
edits check all cases with the same record 
number; and (8) 26 interfield edits. check 
the consistency among the fields of a 
record. The percentage of records: with 
errors for the ten US registries is quite low. 
(under 4%). on 

It should be recognized that the SEER 
Program does not control the generation of» 
source documents used by the registries. 
Thus, the data set is limited to information < 
routinely recorded in these documents (pri~ 
marily the medical chart). The adequacy of 
these sources is influenced by which obser- 
vations are made and how they are record- 
ed and organized into a system of medical 
records. The immediate needs for medical 
care, the availability of resources, patient 
management practices, and patient charac- 
teristics all influence the information 
recorded. 

Estimates of the population covered by 
the ten registries were obtained by the 
SEER Program from the Bureau of the 
Census. We used those estimates to caleu- 
late the person-years of risk exposure by 
sex, race, and age groups. The total person- 
years at risk for children under the age of 
20 years was 26,233,824, under 15 years was 
19,535,850, and under 5 years was 
5,717,655. 

Differences in incidence rates and distri- 
butions of individual characteristics were 
calculated with contingency table tech- 
niques.* Survival patterns were compared 
by calculating cumulative survival rates by 
the actuarial method of Berkson and 
Gage.” Once the survival distribution for 
each group was calculated, the difference 
in survival experience of the groups was 
tested for statistical significance using the 
nonparametric technique developed by Lee 
and Desu.: 


RESULTS 
Incidence 


Seventy cases of retinoblastoma 
were identified, of which 97% were 
histologically confirmed. The inci- 
dence of retinoblastoma was. 2.67 
cases per million children under the 
age of 20 years, 3.58 cases per million 


Table 1.—Distribution and Incidence of Retinoblastoma Cases by SEER Area* 


SEER Area 
Detroit 
Hawaii 
iowa 
New Mexico 
New Orleans 


of Cases 


San Francisco-Oakland 
garneren 





Person-Years 
at Risk incidence Ratet 


4,487,444 3.57 
954,828 10.47 
2,912,017 3.43 
1,514,439 3.96 
822,894 6.08 


z 738, 260 2. 92 
3,033,391 0.99 
19,535,848 3.58 


*SEER indicates Surveillance, Epidemiology, and End Results Program of the National Cancer 


institute. 


Rate is the number of cases per million children under 15 years of age. 
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No. of Cases 


10 15 


` Age at Diagnosis, yr 
Fig 1.—Distribution. of 70 retinoblastoma cases by age at 


diagnosis and: sex: 


Table 2.—Distribution and Incidence of 


Retinoblastoma Cases. by Age at Diagnosis and Sex 


„Age Som. yr 


HEME RES 


Total (0-14) 


NE 


Person-Years 
at Risk 


2,918,867 
2,798,788 
3,278,564 
3,151,632 
3,762,954 
3,624,845 
9,960,385 
9,575,465 


20 





incidence 
(Rate/ Million) 


10.62 
114.43 
a 


Ti 
0.28 





Table 3.—Racial Distribution of Retinoblastoma Patients 
Aged 0 to 14 Years at Diagnosis 


Relative 
Frequency, % 
‘White 46 65.7 


Race Frequency 





Person-Years 
at Risk 


16,033,694 


Spanish 3 4.3 


Black: 


American indian 
Chinese 
Japanese 
Filipine 
Hawailan 

Not specified 
Unknown 





NON Nm AE 
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2,262,901 


1,239,255 





incidence 
(Rate/ Million) 





under 15 years, and 11.02 per million 
under 5 years. Table 1 shows the dis- 
tribution of these incident cases by 
individual SEER area. Interpretation 
of the variability among areas is diffi- 
cult because of the small numbers of 
eases in each location. 


Age at Diagnosis 


The distribution of cases by age at 
diagnosis is shown in Fig 1, Sixty- 
three cases (90%) were diagnosed 
before the patients were 5 years old; 
22 (81%) were diagnesed in the: 
patient’s first year of life. 


Sex 


The ratio of boys to giris was 1.12 to 
1. There was no difference in the 
incidence of retinoblastoma by sex for 
children aged 0 to 14 yeurs (Table 2). 
Only one age group (agec 5 to.9 years) 
exhibited a statistically significant 
difference in incidenee by sex 
(P = .03). This finding should be 
viewed with caution because ro sig- 
nificant difference would have been 
found had a single female case 
occurred. 


Race 


The distribution and ‘incidence of 
retinoblastoma cases by race is shown 
in Table 3. Because of small numbers, 
the racial categories were reduced to 
three for analytic purposes: white, 
black, and other nonwhite. The inci- 
dence of -retinoblastoma was: 2.64 
times greater among other nonwhites. 
than among whites (P = .0004). There 
was no difference in incidence among 
blacks and whites (P = 53). The dif- 
ference between the other nonwhites 
and the whites persisted after sepa- 
rating by age at diagnosis and seemed ™ 
magnified with increasing age (Table 
4). No. difference in incidence was 
found. among the three racial catego- 
ries by sex, but comparison of the 
other nonwhite category with whites 
revealed significant excesses for both 
males and females in the other non- 
white group (Table 5). These should be 
viewed with caution because loss of a 
single other nonwhite case for either 
sex would have resulted in a nonsig- 
nificant difference. 


Laterality 


Fifty-four patients (77%) had uni- 
lateral disease, 14 patients (20%) were 
bilaterally affected, and laterality was 
unknown for two patients. There wera, z 
no differences found in the frecuency ™, 
distributions of bilateral and unilater- = 
al disease by race or sex (Table 6). The 
age at diagnosis of bilateral cases 
tended to be younger thaa in unilater- 
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al cases (Table 6). This difference 


approached statistical significance 
(P = an). l 
Treaiment Patterns 
The SLEE. Program uniformly 
sodes on e treatments initiated 





in the first six months after diag- 
nosis. Five. petients (7%) received no 
treatment. Fer the remaining cases 

< the types of treatment used are shown 
in Table 7. The mo of cases (55%) 
were treated only with surgery. Multi- 
< modal therapy was common, usually 

‘surgery and radiztion, with or without 

- chemotherapy. Oaly two patients who 
received treatment did not have sur- 
gery; they had radiation and chemo- 
therapy: 

The choice ef therapy type was not 
related to race, sex, or age at diagno- 
-sis (Table 8). The first course of treat- 

ment was related: however, to lateral- 
ity of the tumor (Table 9). Patients 
. with bilateral caves were more likely 
” tO: receive adjuvant treatment with 
Pa n cherape alone (P < .0001), 
as wel as mdiatien and chemotherapy 
combined {P = .68) than those with 

inilateral gases. 









Survival 


While more than 91% of children 
with retinablastama were reported to 
be alive ät the last follow-up, the 
actuarial survivel three years from 
diagnosis was Te. This cumulative 
survival rate is an estimate of the 
proportion of the population (persons 
with diagnosed retinoblastoma) that 
would be expected to survive longer 
than 36 months. after diagnosis. It 
reflects the survival experience of the 
patients in our series and is calcu- 
ed with the use of standard life 
echniques * The three-year cu- 
lative survival rate was also calcu- 
ed for each SEER area separately. 
A further de tated breakdown and 
; analysis of these rates would not be 


















- meaningful because of the small num- 


“ber of cases in each location. However, 
if one locks at all cases combined, 
children under-1 year of age at diag- 
nosis seemed to ‘have better survival 
rates thar these-over 1 year (Fig 2), 
although the difference was not sta- 
tistically significant (P = .188). As- 
sessment uf survival by race (Fig 3) 
showed other nenwhites doing less 
well than whites or blacks, but not 
significantly sx:(? = .168). This racial 

erm wis present for both male and 


















-bilateral disease had 
apvival rates than those with 
disease (Fig 4), with the 
eroaching statistical sig- 


phthalrrol—wol.98, July 1980 





nificance (P = .06). Among the unilat- 
eral cases, boys had poorer survival 
rates. 


COMMENT 


Our estimates of overall and age- 
specific incidence rates for retinoblas- 
toma are similar to previous re- 
ports." Findings by Devesa’ from 


the Third National Cancer Survey 
(1969-1971) revealed the incidence of 
retinoblastoma to be 11.0 cases per 
million children under 5 years of age 
for all races combined and 10.8 and 9.8 
eases per million children under 5 for 
whites and blacks, respectively. Most 
previous studies have reported the 
occurrence of retinoblastoma as cases _ 











Table 4.—Distribution and Incidence of Retinoblastoma Cases 
by Race and Age at Diagnosis 


Incidence Ratio 
(Rate/ Million) (Nonwhite / White) 


Person-Years 
at Risk 


4,593,522 
739,955 


Age Group, 





11,440,172 

1,522,946 

Total (0-14) 16,033,694 
2,262,901 
1,239,255 


Table 5.—Distribution and Incidence of Retinoblastoma Cases 
by Sex and Race for Children Aged 0 to 14 Years at Diagnosis 


Incidence Ratio 
(Rate/ Million) (Nonwhite/ White) 


No. of Person-Years 
Race Cases at Risk 


8,193,829 
1,139,209 
627,347 
7,839,865 
1,123,692 
611,908 





Table 6.—Distribution of Retinoblastoma by Laterality of Tumor 
and Race, Sex, and Age at Diagnosis* 


No. (%) of Cases 
LLL LLL Naaa, 


Unilateral Bilateral Total 
Racet 
White 37(68.5) 10(71.4) 47(69.1) 
Black 7(13.0) 2(14.3) 9(13.2) 
Other 8(14.8) 2(14.3) 10(14.8) 
Unknown 2(3.7) 0 2(2.9) 
Total 54(100.0) 14(100.0) 68(100.0) 
27(50.0) 8(57.1) 
54(100.0) 14(100.0) 68(100,0) 
13(24.4) 8(57.1) 21(30.9) 
10(18.5} 5(35.7) 15(22.1) 
15(27.8) 1(7.2) 16(23.5) 
7(13.0) 7(10.3y 
23.7) 2(2.9) 
5(9.2) 5(7.4) 
203.7). i 22.9) 
54(100.0) 14(190.0) 68(100.0) 
*Table excludes two cases for which. laterality was unknown. 
txi = 0.54; P = 77. 
x = 2.86; P = .41. 
§xi = 11.59; P = .07. 
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Table 7.~-Treatment of 
Retinoblastoma 






Single Mode 
Surgery (39)* 
Radiation (0) 
Chemotherapy (0) 
Two Modes 
Surgery/radiation (9) 
Surgery /chemotherapy (4) 
Radiation /chemotherapy (2) 
Three Modes 
Surgery /radiation /chemotherapy (11) 





*Numbers in parentheses are numbers of 
cases. 
















1,000 live births because of the 


inability to accurately define popula- 


tions from which cases arese. We have 
avoided the presentation of such rates 
because they do not accurately depict 
incidence. Since retinoblastoma is 
usually diagnosed after the first 
month of life, the number of live 
births in an area does not reflect the 
appropriate denominator, the number 
of children at risk of retinoblastoma. 

Our population-based cata showed 
no difference in incidence of retino- 
blastoma among whites and blacks, 
but revealed a marked excess for oth- 


er nonwhites. A portion of the excess 


Table 8.—Percentage Distribution of First Course of Trerapy for 
Retinoblastoma by Race, Sex, and. Age at Diagnosis 


First Course of Therapy 


manana N n, 


% Surgery 


% Radiation % Chemotherapy 





Table 9.—First Course of Therapy Distribution for 
Retinoblastoma Cases by Laterality of the Tumer* 


No. (%) of Cases 


aaaeeeaa e, 


Unilateral 

Surgery (P = 81) 
No 6(11.1) 
Yes 48(88.9) 


' Radiation (P < 0001) 
No 44(81.5) 


Yes 10(18.5) 
Chemotherapy (P = .11) 

No 44(81.5) 

Yes 10(18.5) 


Radiation and/or chemotherapy (P._= .03) 
No 47(87.0) 


7(13.0) 


Bilateral Total 


1071) 
13(92.9) 


7(10.3) 
61(89.7) 


2(14.3) 
12(85.7) 


46(67.6) 
22(32.4) 


8(57.1) 
6(42.9) 


52(76.5) 
16(23.5) 





6(42.9) 13(91.1) 


*Table excludes two cases for which taterality was unknown. 
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“among other nonwhites could be arti- 


factual, because the population esti- 
mate for the other nonwhite races was 
likely an underestimate: however, we 
have no reason to believe there was a 
fourfold underestimation of that pop- 


ulation. Thus, although the true mag- _ 
nitude of the other nonwhite rate may ™ 


be smaller, the excess appears real. 
The near equality of retinoblastoma 
incidence by sex is reassuring, espe- 
cially since it persistec among the 
bilateral cases. Accumulated data im- 
plicate an autosomal mede of trans- 
mission from generation to genera- 
tion." Our data would be consistent 
with such a hypothesis and contradict 
the female excess ameng bilateral 
cases reported by Devesa.’ In her data 
from the Third Nationa! Cancer Sur- 
vey, 82% of the incident bilateral cases 
of retinoblastoma were female, 
whereas unilateral cases were equally 
distributed between male and female 
subjects (48% and 52%, respectively). 
Discovery of retinoblastoma is 
largely age related. More*than half the 
cases were diagnosed when the chil- 
dren were less than 2 years old, and 
the general age distribution under 5 
years of age agrees with earlier 
reported series. However, seven cases 
(10%) were diagnosed. in children over 
the age of 5 years, two being over the 
age of 9 years (10 and 13 vears of age). 
Most previous studies have reported a 
lower percentage, usually around 5%, 
of cases diagnosed in children.over 5 


years of age. From the standardized ` 


SEER data, we are unable to charac- 
terize those seven older patients: in 
any detail that would be meaningful- 
clinically or epidemiologieally. With 
the assumption that SEER guidelines 










were followed for case definition, one “4 


must conclude that this semewhat sur- 
prising distribution is indeed real and 
not an artifact of the surveillance 
system. Of note, all casesaliagnosed in 
patients over the age of 3 years were 
unilaterally affected. Presumably in 
those. instances tumors were not 
detected until they were large, but our 
data did not allow us to examine this 
hypothesis. The coding for extent of 
disease was incomplete, even for local- 
ized vs metastatic disease, frustrating 
any attempts to correlate amount of 
disease with age at diagnosis, race, 
sex, treatment, or survival. 

Another possible explanation for 
the earlier age at diagnosis in bilater- 


al cases would be the presence of ay 
Indeed, 5 
Sorsby has found that 50% of the’ 


affected family member. 
offspring of bilateral cases will also be 
affected with bilateral retinoblasto- 
ma.” His data confirmed earlier find- 














ings frore Helland based on the trac- 
ing of seven survivors of sporadic 
bilateral setinoblastoma. Of 22 off- 
spring of these seven patients, 12 
“were aso affected with bilateral dis- 
ease’ This hereditary component 
, may suggest that retinoblastoma is 
esent av birth and that the age at 
diagnosis represents an estimate of 





delay in diagnosis. Such conewsions 
may not be eppropriate. [4 one 
instance in this series and as reported 
by others,’ bilateral tumors may not 
always appear synchronously The 
tumor in the seeond eye may ot be 
detected for several months afer the 
initial diagnosis despite carefal eye 
examination. The question of wnether 
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Fig 2. Survival in retinoblastoma cases by age at diagnosis. 
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ig 3.—Surwval in retinoblastoma cases by race. 
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tumors were present in Hoth eyes ini- 
tially is moot until methods are devel- 
oped to detect small retiroblastomas. 

Despite published reports that radi- 
ation therapy may be used as. initial 


the cases in our papule 
ple. This may imply tha 
outside major treatm 
lieve that surgery is t 
treat retinoblastoma, 
may intervene, such a: 
radiation therapy cel 
treating this tumor 
appreciate the poten 
ing sight while main : 
prospects for survival. We could not — 
assess these possibilities with the data — 
at hand. 

Survival following treatment of 
retinoblastoma is excellert. Our over- 
all survival rates of 79% fer two years. 
and 76% for three years after diagno- 
sis are slightly lower bw: consistent 
with other hospital series. Dn the basis 
of the experience with 900 patients. 
with retinoblastoma seen through 
1968 at the Institute of Gohthalmolo- 
gy in New York, Ellsworth reported | 
average five-year survival rates rang- 
ing from 95% for those with a very 
favorable prognosis at diagnosis to.. 
34% for those with a very poor initial. 
prognosis; the average sarvival was 
approximately 70%.’ An analysis. of. 
230 cases seen at the same institution. 
during an early time period. (1954. 


Fig 4.—Surwval in retinoblastoma cases by sex anc. whether one 
or both eye: were involved. 
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through 1963) revealed an: overall : 
three-year survival rate of T9% A 


somewhat better overall two-year sur- 
vival rate of 92% was reported. by 
Bedford et al in a study. of 139 cases 
seen in London from 1960 through 
1971.5 The number of cases and 
length of follow-up in our series pre- 
cluded detailed analyses for prognos- 
tie factors, but some trends were evi- 
dent. Children who were less than 1 
year of age at the time of diagnosis 
seemed to have a survival advantage. 
This advantage may partially explain 
the excellent survival experience of 
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the bilateral cases. We could not con- 


firm the greater mortality reported 
for blacks.* Indeed, there was no 
apparent difference in white and 
black- survival rates. But other non- 
whites did have lower rates than ei- 
ther whites or blacks. The racial dif- 
ferences in survival rates were not 
related to differences in age at diag- 
nosis or laterality. We could not exam- 
ine differences in extent of disease 
among the racial groups. 

Use of the SEER data has allowed 
us to better define the incidence of 
retinoblastoma in relation to age, 
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- race, sex, and laterality. Some prelim- — 


inary assessments of type of treat- 
ment and survival experience in the 


‘population were possible. The SEER 


data can become increasingly impor- 
tant in evaluating cancer control. 
They can also be used tœ provide new -. 
insights into possible causes, especial- 
ly among the more rare cancers. 
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Ocular 


The eyes cf 20 patients with primary 
immunodeficiency syndromes were ex- 
; amined, and microbial cultures of their 
lids and conjimctivae were made. Nine 
- patients had a history of recurrent exter- 
nal ocular infections, and six of these had 
‘active blephariiis or blepharoconjunctivi- 
tis at the time of examination. A single 
pathogenic bacterium was isolated from 
the lids and cenjunctivae of six patients 
with a history of infection; a mixture of two 
possible pathmgens was cultured from 
eyes of three other patients. Three of the 
nine patients:with infections had impaired 
B-cell and intact T-cell immunity, whereas 
ee patients ‘had impaired B-cell and 
li immuni Two patients had chronic 







r phagocytosiš was the predominant im- 
logic abrærmality, and one patient 
(with mucocutaneous candidiasis) had 
tact B- and T-cell function at the time of 
ing. Although the immunodeficient 
patients had igher incidence of lid or 
; conjunctival fection than 20 age- 
matched contrels, the microbial flora of 
the lids and canjunctivae did not differ 
.. between the two groups. 
(Arch Ophifiaimol 98:1211-1213, 1980) 
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erobial Flora 


in Immunodeficient Patients 


atients with immunodeficiency 

diseases have a high incidence of 
opportunistic infections, and both B- 
cell (humoral) and T-cell (cellular) 
immunity are considered to be impor- 
tant determinants of resistance to the 
organisms that cause these infec- 
tions. Recurrent bacterial conjuncti- 
vitis and keratoconjunctivitis have 
been well documented in patients with 
severe deficiencies of the B-cell sys- 
tem,” but not in patients with defects 
in T-cell immunity, with combined 
defects of B- and T-cell immunity, or 
with impaired phagocytic function. 
We recently examined 20 patients 
with well-defined primary immunode- 
ficiency syndromes, several of whom 
had defects in T-cell immunity and 
phagocytic function. These patients 
and 20 immunologically normal con- 
trol subjects were examined, and cul- 
tures of their lids and conjunctivae 
were done to determine whether oph- 
thalmic infections were more common 
among immunodeficient patients. 


SUBJECTS AND METHODS 


Twenty patients with primary immu- 
nodeficiency states. were seen at the Uni- 
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versity of California, San Francisco: Hospi- 
tals and Clinies (Table 1). Their. ages 
ranged from 1 year to 55 years, and there 
were 14 male subjects and six femele sub- 
jects. A thorough history and general phys- 
ical examination were performed on each 
patient. Serum levels of IgG, IgA, and IgM 
were determined by radial immunodiffu- 
sion and compared to normal age-matched 
control subjects. The percentage of T 
lymphocytes was assessed by the forma- 
tion of spontaneous rosettes with umcoated 
sheep erythrocytes.’ The percentage of B 
lymphocytes was determined by formation 
of rosettes with polystyrene beads coated 
with class-specifie antibody for itmmuno- 
globulin heavy chain.» Lymphocyti¢ func- 
tion was measured by uptake of tritiated 
thymidine following stirnulation with allo- 
geneic cells.’ 

After informed consent was obtained, a 
detailed ocular history was takenand a 
thorough. ocular examination was per- 
formed. Cultures of the conjunctivae and 
lids were made with a standard technique 
practiced at the Francis I. Proctor Founda- 
tion.’ A sterile cotton-tipped swab was 
dipped in a glucose broth or liquid culture 
media, lightly wrung on the inside of the 
tube, and gently rubbed along the inferior 
fornix. The saine swab was used to culture 
the margins of the eyelids. For bacterial 
studies, 5% sheep’s blood agar, mannitol 
salt agar, and Brucella agar (fortified with 
hemin and vitamin K) were inoculated. The 
blood agar and mannitol plates were incu- 
bated aerobically at 35 °C, and the Brucella 
agar plates were incubated anaerobically. 
Conjunctival cultures for herpes simplex" 
and Chlamydia were also performed. Cul- 
tures were taken at the time of examina- 
tion and not necessarily during the height 
of ocular disease activity. 

Twenty patients between the ages of 2 
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Table 1.—Patients With immunodeficiencies ; 


Case/Age, 


yr/Sex Diagnosis Function igG IgA gM 
1/5/M Hypogammaglobulinemia Normal Normal Low Low Low 
2/1/F Nezelof's type* Low Low Low Low Low 
3/13/F Combined IgE and IgA Normal Low Low Low Low 
deficiency 
Hypogammagiobulinemia 
Nezelof's type 
Mucocutaneous candidia- 
sis 
Chronic granulomatous 
disease 


Chronic granulomatous 
disease 


Common variable hypo- 
gammagiobulinemia 


10/1/M Nezelof's type Low Low High Normal Normal 
11/14/M IgA deficiency Normal Normal Normal Low Hich 


12/14/M Chronic granulomatous Normal Normal Normal Normal Normal 
: disease 


13/2/M Hypogammagiobulinemia Normal Normal Normal Normal Normal 
L Low 
Low Low 
Low 


4/13/M 
§/9/F 
6/1/M 


Low 
Low. 
Normal 


Normal 
Low 
Normal 


Normal 
Low 
Low 


Low 
High 
Normai 


Low 
Low 
Normal 


7/9/M Low Low Normal Normal High 


8/9/M i Normal Normal Normal Normal Normai 


9/55/F Normal Normal Low Low Low 





1B/11/F Nezelof's type ow Normal Normal Normal 
19/17/M Hypogammaglobulinemia Normal Low Low 


20/1/M 


*Nezelof's type is cellular (T-cell) immunodeficiency with abnormal immunoglobulin synthesis. 


Nezelof's type Low Normal Normal Normal 


topical antibiotic therapy and lid 
hygiene, None of the other 19 patients 
had evidence of corneal disease. 

~ A single pathogenic bacteria was 
isolated from the lids or conjunctivae 
of six patients with a history of ocular 
disease (Table 2), whereas a mixture 
of two possible pathogens was cul- 
tured from the eyes of three other 
patients. The most. common pathogen 
isolated was Staphylococcus. aureus, 
which was cultured from the eyes of ~ 
five immunodeficient patients. Hae- 


Table 2.—Ocular Findings in Patients With Immunodeficiencies f 


Site of 


Ocular Diagnosis Culture* 


Blepharoconjunctivitis 


_ Bacterial Culture 

a-Hemolytic streptococci, 
anaerobic Gram-negative 
rods 


Blepharoconjunctivitis Pseudomonas aeruginosa L,C 
L.C 





2 
3 Blepharitis Staphylococcus aureus, 
Haemophilus influenza 


St aureus, Serratia 
marcescens 


St aureus 
a-Hemolytic streptococci 


Blepharoconjunctivitis, 
central corneal erosion 


Blepharitis 
Blepharitis 








Blepharitis St aureus mophilus influenzae was isolated 
Blepharitis St aureus from one of these five patients, while 
Blepharoconjunctivitis H influenza Serratia marcescens was isolated 


*L designates the lids; C, conjunctivae. 


and 17 years and having no previous histo- 
ry of immunodeficiency disease underwent 
a thorough ocular examination, and aerobic 
cultures were taken from their lids and 
_econjunctivae in the manner described 
previously. The incidence of ocular infec- 
tion and the microbial flora in this group of 
patients was compared with the immuno- 
+ deficient group using a X test. 


RESULTS 


The 20 patients with primary 
immunodeficiencies demonstrated a 
variety of defects in T-cell immunity, 
B-cell immunity, and phagocytic func- 
tion. The specifie diagnoses and the 
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patients’ immune responses are listed 
in Table 1. Defects in T-cell and B-cell 
immunity were seen together in some 
patients and separately in others. 
Nine patients had a history of ocu- 
lar infection (Table 2). Six of these 
patients had active blepharitis or ble- 
pharoconjunctivitis at the time of 
examination and three had a history 
of frequent, recurrent infections. Five 
patients had a diagnosis of blepharitis 
and four had blepharoconjunctivitis. 
One patient in the latter group also 
had central corneal epithelial defects 
bilaterally that healed after intensive 


from a second. a-Hemolytic strepto- 
cocci: were ‘isolated from the eyes of 
two. patients; in one of these, an 
unidentified Gram-negative rod was 
also cultured. In the remaining two 
patients, H influenzae alone was cul- 
tured from one and Pseudomonas — 
aeruginosa from the other. K 
In three immunodeficient patients 
who had no signs or history of ocular 
infection, St aureus was isolated from 
two, a-hemolytic streptococci from 
one, and a Gram-negative rod from 
one. In most patients, St epidermidis, 
was present in aerobic cultures. Occa-"% 
sionally, diphtheroids and Netsseria 
sp were cultured, but these were con- 
sidered to be normal flora. Prepient- 
bacterium acnes was present on near- 
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ly every anaerobic culture taken from 
patients both with and without ocular 
disease. Cultures for herpes simplex 
virus and Chiamydia were negative in 
ail 20 patients. 

Among'the 20 immunologically nor- 
mal patiezts in the control group, only 
two gave a history of one episode of 

conjunctivitis. None had recurrent 
o ophthalm® disease, and none had 
-> aetive disease at the time of examina- 
A Tocoeens aureus was cul- 
-tured from the lids or conjunctivae of 
four patients, and a-hemolytic strep- 
tecocci were cultured from five addi- 
tional patenis in the control group. 
As in the immunodeficient group, St 
epidermidis and occasional diphthe- 
roids and Neisseria sp could be cul- 
tured from the lids and conjunctivae 
of most patients. 

A histery of conjunctivitis was 
found sigrificantly more often among 
immunedeicient patients (9/20) com- 

g pared wits age-matched control sub- 
~ jects (2/28) (P< .05), and the pre- 
< sence of active or recurrent conjunc- 
o tivitis waseonsiderably greater in the 

immunedeficient group (P < .0006). 
‘here was; however, no statistically 
ignificant difference among the two 
groups in the presence of St aureus or 
ny other organism on the conjuncti- 
ge or lids: 





























COMMENT 


Ocular infections. have previously 
been recognized in patients with pri- 
mary imnamedeficiency syndromes.’ 
These studies ‘have related ocular dis- 
ease primarily to a deficiency of 
immuneglebulins (B-cell immunity) 
rather then to a defect in T-cell 
rmunity,a combined defect in B-cell 


„and T-cell immunity, or a defect in 
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granulocyte function. All ocular dis- 
eases in our patients were infectious 
and involved mainly the eyelids and 
conjunctivae. Symptoms ranged from 
minimal irritation and discharge to 
severe photophobia related to corneal 
epithelial erosions. 

No specific pattern of immunodefi- 
ciency could be recognized among our 
patients with ocular infections. Six 
had deficient levels of immunoglobu- 
lins, among whom three had intact 
T-cell immunity and three had defi- 
cient cellular immunity. It would be 
expected that an intact B-cell immune 
system is of considerable importance 
in controlling ocular bacterial disease, 
as antibody is essential for bacterial 
opsonization and for bacteriolysis. 
Despite this, several patients with 
abnormally low levels of one or more 
immunoglobulins had no history of 
infectious disease involving the eyes. 
Only three patients with ocular dis- 
ease (patients 6, 7, and 8) had normal 
levels of serum immunoglobulins. Pa- 
tients 7 and 8 had defective granulo- 
cyte function and patient 6 had 
chronic mucocutaneous candidiasis in 
which there is a selective defect in 
cellular immunity and intact humoral 
immune responses. These three pa- 
tients may have had a lowered 
resistance to ocular infection because 
of a defect.in T-cell immunity or phag- 
ocytosis rather than to a deficiency in 
B-cell immunity. 

While nine patients with primary 
immunodeficiency syndromes had evi- 
dence of active or recurrent external 
ocular infections, the majority of 
immunodeficient patients studied had 
no evidence of lid or conjunctival 
infection. Furthermore, the microbial 
flora among immunodeficient pa- 
tients did not differ greatly from that 
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of immunocompetent patients in a 
similar age group. 

Our study indicates that a positive 
culture from the lids or conjunectivae 
in an immunodeficient patient is not 
clear-cut evidence of clinically active 
disease. In many normal individuals, 
St epidermidis can routinely be cul- 
tured from the conjunctival sac,’ and 
St aureus and diphtheroids can be 
cultured in 24% and 30% of normal 
patients, respectively. Interesting] 
St aureus, a-hemolytie strep 
and a Gram-negative red were iso- 
lated from three immunodeficient 
patients and from seven immunologi- 
cally normal patients who had no oth- 
er evidence of conjunctival or lid dis- 
ease. 

Previous studies, as well as our own, 
have indicated that immunodeficient 
patients, particularly those with defi- 
ciencies of B-cell immunity, may have 
a high incidence of infectious disease 
affecting the eye. The microbial flora 
of most immunodeficient patients 
does not seem to differ greatly from 
the lid and conjunctival flora found 
among persons with normal, intact 
immune responses. Defects in granu- 
locyte function and T-cell immunity 
may possibly contribute to ocular 
pathologic abnormalities in immuno- 
deficient patients, even when B-cell 
immunity remains intact. A search for 
defects in the immune system may be - 
rewarding in certain patients with 
recurrent or chronic ocular infec- 
tions. 
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Haemophilus influenzae Ophthalmia Neonatorum 


Kenneth L. Cohen, MD, Laurence R. McCarthy, PhD 


è Haemophilus influenzae is. an occa- 
sional cause of ophthaimia neonatorum. 
Recently, this organism has exhibited a 
change in its epidemiology and has been 
identified as a cause of severe neonatal 
infections. Ophthalmologists should be 
aware of the changing susceptibility of 
neonates to severe infections with H 
influenzae and the possibility that H 
influenzae ophthalmia neonatorum can be 
associated with these infections. 

(Arch Ophthalmol 98:1214-1215, 1980) 


Gince the turn of the century, the 
Koch-Weeks bacillus has been 
known to be an occasional cause of 
ophthalmia neonatorum.’ In 1936, 
Thygeson reported a study of 261 
cases of ophthalmia neonatorum and 
found Haemophilus influenzae to be 
the etiologic agent in seven infants.‘ 
These infections were described as 
subacute or mild with a scanty, nonpu- 
rulent secretion. Sorsby, in 1947, 
found the Koch-Weeks bacillus to be 
the cause of six of 312 consecutive 
cases of ophthalmia neonatorum.’ The 
conjunctivitis ranged from mild to 
severe, and the onset was from one to 
21 days after birth. In a recent retro- 
spective analysis, three of 302 conse- 
eutive cases of ophthalmia neonato- 
rum were possibly caused by H aegyp- 
tius.* So that ophthalmologists might 


become aware of the changing epide- - 


miology and possible severity of neo- 
natal H influenzae infections, we are 
reporting a case of ophthalmia neona- 
` torum caused by this bacterium. 
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" REPORT OF A CASE 


A 10-day-old female infant was initially 
seen at the Wake County (NC) Medical 
Center emergency room with a two-day 
history of vomiting and a yellowish dis- 
charge from both eyes. The patient was 
immediately transferred for admission to 
the pediatric service at North Carolina 
Memorial Hospital, Chapel Hill. 

The patient was the 36-week gestation, 
2,523-g product of a gravida 3, para 1, 
abortus 1, 18-year-old mother. There was 
spontaneous rupture of the fetal mem- 
branes 15 hours prior to a nermal, vaginal 
delivery. Pertinent history from the moth- 
er revealed that a l-year-old daughter at 
home presently had an upper respiratory 
tract infection and a bilateral, purulent 
conjunctivitis. This older sibling had a bac- 
terial conjunctival culture performed at 
Wake County Medical Center at the time 
of the initial examination of our patient. 

Initial examination of our patient 
revealed a small, female infant in no acute 
distress and with obvious bilateral perior- 
bital edema and acute, purulent conjuncti- 
vitis. The admission weight was 2,350 g, 
the rectal temperature was 37.0 °C, and the 
apical pulse rate was 160 beats per minute. 
The remainder of the general physical 
examination results were normal. 

Admission blood, urine, and bilateral 
conjunctival cultures were done. Gram’s 
stain of the conjunctival discharge showed 
sheets of polymorphonuclear leukocytes 
without any organisms. Giemsa’s stain of a 
conjunctival scraping revealed no intraepi- 
thelial inclusions. Treatment was begun 
with 60 mg of intravenous (IV) oxacillin 
sodium every eight hours, 28 mg of IV 
kanamycin sulfate every eight hours, and 2 
drops in each eye of 15% sulfacetamide 
sodium ophthalmic solution every four 
hours. 

The patient remained afebrile, and an 
ophthalmologist was consulted 18 hours 
after admission to the hospital. Ocular 
examination revealed that both pupils 
were 3 mm, round, and equally reactive to 
light. All the eyelids were moderately 
edematous, and copious amounts of puru- 
lent discharge were on the cilia and in the 
conjunctival fornices. The palpebral con- 


junctiva of each eye was moderately hyper- 
emic and had a moderate papillary 
response. The bulbar conjunctiva of each 
eye had moderate chemosis and hyperemia. 
The corneas were normal. 

After 18 hours of incubation, the con- 
junctival cultures from eadh eye revealed 
bacterial growth on chocolate agar but not 
on sheep’s blood agar. The developing 
colonies exhibited morphologie features 
that were consistent with H influenzae or 
Neisseria gonorrhoeae, and the diagnosis 
of bacterial ophthalmia neonatorum was 
made. The initial therapy with IV and 
ocular medication was stopped, and a regi- 
men of 90 mg of IV ampicillin sodium 
every six hours was started. In addition, 
therapy with penicillin G sodium, 110,006 
units/mL, and 0.5%. chloramphenicol oph- 
thalmic solutions, 1 drop of each alternat- 
ing in each eye every hour, was also begun. 
The eyes were also irrigated vigorously 
every two hours. : 

During the subsequent 24 hours, the 
patient remained afebrile, and the bilater- 
al, purulent conjunctivitis resolved. The 
urine and blood cultures revealed no, 
growth, and the conjunctival culture from ` 
each eye showed a pure, moderate growth 
of H influenzae. (not type b). The older 
sibling’s conjunctival culture also revealed 
H influenzae, which was not serotyped. 
The organisms were susceptible to both 
ampicillin and chloramphenicol by a modi 
fied disk-diffusion method.’ The penicillin 
G ophthalmie drops therefore were 
stopped, and the patient continued to 
receive 1 drop of 0.5% chloramphenicel 
ophthalmic solution to each eye every two 
hours and 90 mg of IV ampicillin sodium 
every six hours. The patient continued to 
remain afebrile and was discharged on the 
fourth hospital day on the following regi- 
men: 90 mg of ampicillin orally four times a 
day and 0.5% chloramphenicol ophthalmic 
solution, 1 drop to each eye every four 
hours, for eight days. 


COMMENT X 

There has been a recent change in © 
the susceptibility of neonates to @ 
influenzae. Infections with H influen- 
zae have been believed to be common 
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in infant@=over 2 ante: of age and in 
young chidren, but are rare in neo- 
nates.* Hewever. today’s neonate ap- 
pears to 3e at greater risk for infec- 
tion caused by Æ influenzae than the 
newborn niente of 40 years ago.” 

iw, Lheze have been sever 



















in O jafanta? sas 

; wetions: have included neona- 

tal meningi 3, mastoiditis, pericardi- 

tis, pneu aia, osteomyelitis, and 

> sepsis. $ « infection with H 

tpftuens : very young infant is 
‘a severe, multisystem disease, and an 
agressive {egimen of antibiotic thera- 
py is recommended.'’? Newborn in- 
fants wita Æ iwfluenzae ophthalmia 
neonatoren car have H influenzae 
sepsis.’ Because acute conjunctivitis 
caused by this bacterium may precede 
the meningi ud thus be a source of 
this sevese imfection, these reports 
become inepertart to the ophthalmol- 
ogist.“ 

The route of infection for this orga- 

. Tism may de via airborne spread from 
those in soniact with the newborn 
infant, pyenatal hematogenous dis- 
seminatiow te the fetus, or parturi- 
tional spread from the female repro- 
-oduetive treet. Ha: emophilus influenzae 
¿has been izoleted from less than 1% of 
“maternal reproductive tracts.“ Be- 
cause of the concomitant upper respi- 
ratory traet infection and conjunctivi- 
tis caused by F influenzae in our 
patient’s elder sibling, the route of 
infection i the-infant was probably 
airborne. 

Recent taxonomic studies have sug- 
gested that organisms identified as H 
aegyptius cre variants of H influenzae 

and de no® constitute a separate spe- 
cies of Haemovhiius. These organisms 
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require both V factor (nicotinamide 
adenine dinucleotide) and X factor 
(hematin) for growth and do not ex- 
hibit hemolysis when grown cm rab- 
bit’s blood agar. Pittman and Davis 


proposed the name “Haemephilus 
aegyptius” since bacteria character- 
ized as the Koch-Weeks bacillus could 
be separated from H influenzae by 
serological means, biochemical reac- 
tions, and growth characteristics." 
Further differentiation between 
these species was suggested by. Davis 
and co-workers, who found that H 
aegyptius was able to hemagglutinate 
erythrocytes, whereas H influenzae 
failed to demonstrate this ability.'® A 
more recent taxonomic study per- 
formed by Sneath and Johnson sug- 
gested that H aegyptius and-H in- 
fiuenzae were similar if not identi- 
cal.” Kilian and co-workers examined 
112 Haemophilus strains reeavered 
from conjunctival cultures obtained 
from patients with conjunctivitis in 
Egypt, Tunisia, Denmark, and the 
United States." With the use of 
biochemical and physiological charac- 
teristics, 104 of the 112 strains were 
identified as H influenzae. Of these 
104, only 13 were found to have 
bacteriologic characteristics classical- 
ly associated with H aegyptius. Be- 
cause overlap of these bacteriologic 
characteristics and virulence occurred 
among the strains studied, Kilian and 
associates suggested that taxenomic 
separation of H influenzae from H 
aegyptius was not justified and that H 
aegyptius was a hemagglutinative 
variety of H influenzae biotype III. 
Bergey’s Manual of Determinative 
Bacteriology lists H aegyptius as an 
organism of uncertain taxonomic sta- 
tus.’ 
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Because of the similarity and over- 
lap of the characteristics used to tax- 
onomically classify H influenzae and 
H aegyptius, our laboratory does not 
routinely differentiate H influenzae 
from H aegyptius. Therefore, we did 
not attempt to identify our patient’s 
isolate as H aegyptius. Differences in 
the pathogenicity of each organism 
may exist, but without convenient 
laboratory methods, we cannot identi- 
fy our patient’s isolate with certain- 
ty. 

Haemophilus influenzae caused the 
infections of our patient and her 
sibling. No attempt was made to. 
further type the bacterium cultured — 
from our patient beyond testing with. 
antiserum specific to type b. Haemo-: 
philus influenzae type b and. other 
typeable and nontypeable strains 
have been reported to be the etiologic: 
agents of severe neonatal. infec- 
tions.’*"**° Fothergill and Wright, in 
1933, reported that 90% of cord blood 
specimens collected at birth contained 
bactericidal antibody for H influen- 
zae. In 1971, Graber and co-workers 
reported that only 10.8% of infants’ 
sera and 25% of the mothers’ sera 
contained H influenzae type b bacteri- 
cidal antibody.’ This antibody is con- 
tained in IgG, and IgG crosses the 
placenta. This would suggest that 
some adults lack bactericidal antibody 
to H influenzae type b, which may 
make the newborn infant more sus- 
ceptible to infection. The same may be 
true for other strains that can cause 
severe neonatal infections. 
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è Three patients with endogenous tun- 
gal endophthalmitis were treated intrave- 
nously with miconazole. Two patients had 
disseminated coccidioidomycosis, and 
one patient had disseminated candidia- 
. Sis. Intraocular mycotic infections devel- 
= oped in one patient undergoing therapy, 
and progressed in two others also 
undergoing therapy. All three patients’ 
ocular infections improved after therapy 
was switched to intravenous amphotericin 
B administration. Previous..experience 
with miconazole and amphotericin B ther- 
apy for fungal endophthalmitis is re- 
viewed. Whereas several failures have 
been noted with amphotericin B and suc- 
“cess with miconazole, our experience 
suggests systemic administration of am- 
photericin.B may be superior to systemic 
administration of miconazole for intraocu- 
lar mycoses, although further clinical data 
are urgently needed. : 

(Arch. Ophthalmol 98:1216-1220, 1980) 


t present, there are three drugs 
available for the treatment of 
<- -intraocular and. systemie mycoses: 
<- amphotericin B, fluċytosine, and mi- 
conazole. Since its introduction into 
clinical medicine in 1955, amphoteri- 
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cin B has been the mainstay in the 
treatment of intraocular coccidioido- 
mycosis and other forms of fungal 
endophthalmitis.'? 

Collins and Pappagianis have shown 
that amphotericin B demonstrates 
uniform activity against all strains of 
Coccidioides immitis tested in vitro 
and in vivo.’ Intravenous amphoteri- 
cin B therapy is fraught with compli- 
cations of varying complexity, includ- 
ing hyperthermia, chills, nausea, vom- 
iting, and malaise, as well as the more 
potentially life-threatening problems 
of azotemia, hypokalemia, and anem- 
ia. 

The second alternative, flucytosine, 
is a synthetic antimetabolite con- 
verted to fluorouracil in the fungal 
cell. While it has relatively few toxic 
effects, good gastrointestinal tract 
absorption, and good penetration into 
the eye, it is of limited therapeutic 
usefulness in general, particularly as a 
single agent, for several reasons. Its 
major drawback is that, despite initial 
susceptibility of most strains of Can- 
dida and Cryptococcus to the drug, 
resistance develops quickly in vitro 
and in vivo. Second, it has a limited 
spectrum of activity, not including C 
immitis. Currently, it is generally 
used in combination with another 
agent for most deep infections.‘ 

A third class of drugs that has 
shown promise in recent years is the 
phenethyl imidazole derivatives, typ- 
ified by clotrimazole and miconazole. 
Unfortunately, clinical enthusiasm for 
clotrimazole has been limited for sev- 
eral reasons, including gastrointesti- 





Therapy of Endogenous Fungal Endophthalmitis 


Miconazole or Amphotericin B for Coccidioidal and Candidal Infectien 


nal distress and induction of hepatic 
microsomal enzymes, which lead to its 
own inactivation.’ At present, micona- 
zole represents the only. chemothera- 
peutic alternative to amphotericin B 
in the treatment of C immitis infec- 
tions. Information on the efficacy of 
miconazole in the treatment of intra- 
ocular mycoses is limited, but recent 
reports indicate broad aatifungal sus- 
ceptibility to these agents in vitro, 
and. efficacy in vivo in superficial 
mycoses and deep myeoses in. both 
animal models and in man.** This 
drug appears to act by inhibition of 
fungal ergosterol synthesis.’ 

Recently, we have had the oppor-_ 
tunity to evaluate the possible effica- 
cy of miconazole in the treatment of 
intraocular mycoses invalving the pos- 
terior pole of the eye in three 
patients. 


REPORT OF CASES 


Case LA 24-year-old, white, part 
American Indian man had a history of 
juvenile-onset diabetes mellitus of nine 
years’ duration, well contrelled by 55 units 
of isophane insulin suspension daily. In 
July 1977, an erythematous rash, fever, 
cough, and ketoacidosis developed several 
weeks after he went camping in the San 
Joaquin Valley of California. A chest x-ray 
film disclosed a left-lower-lobe infiltrate 
and hilar adenopathy. The serum comple- 
ment fixation (CF) titer was 1:16 fog 
coceidioidomycosis. His pelmonary stata 
improved within two months without./ 
treatment. New pleuritic chest pain, left- 
lower-lobe infiltrate, and pleural effusion 
developed in December 1977. Thoracentesis 
demonstrated growth of Cammitis, and he 
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Fig 1.—Posterior pole, OD, with diffuse 
peau d'orange aepearance and angioid 
streak raciating ‘rom optic disc at 12 
o'clock {case |} 







Fig 2.~Poutertor pole, OS, with angioid 
Streaks at © arcd4so'clock positions (case 
1). 


Fig 3.~OD...six weeks after Fig 1. Numer- 
ous spheroxdatianc radial retinal infiltrates 
centerad irsmacala (case 1). 





Fig pala 86 CoOecdicidal infiltrate at ter- 
mination of superor angioid streak, OD 
(ease 1} 
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Fig 5.—Less advanced radial and spheroi- 
dal infiltrates in macula, OS, near termina- 
tion of angioid streak (case 1). 


was given amphotericin B therapy intrave- 
nously. Because of azotemia after a total 
dose of 500 mg, he was referred for institu- 
tion of miconazole therapy on Jan 28, 1978. 
The serum CF titer had risen to 1:512 
despite amphotericin B therapy. 

Physical examination showed a healthy- 
appearing man complaining of left-sided 
chest pain. Egophony and diminished 
fremitus were present in the lefi-lower- 
lung fields. Sputum cultures were positive 
for C immitis. 

A baseline eye examination showed best 
corrected visual acuity of 20/20 in the right 
eye and 20/15 in the left eye, without 
ocular complaints. External examination 
results were unremarkable. No lid nodules 
or phlyctenular conjunctivitis was present. 
Slit-lamp examination disclosed noaveitis. 
Dilated fundus examination demonstrated 
several abnormalities (Fig 1 and 2). Both 
fundi had a characteristic “peau d’erange” 
appearance with angioid streaks radiating 
from the right dise at the 12-o’clock posi- 
tion, and from the left dise at the 4o’clock 
position. A single splinter hemorrhage was 
present along the right infratemporal 
arcade, but both eyes had no significant 
stigmata of diabetic retinopathy. Scat- 
tered, “punched out,” flat, chorisretinal 
lesions, ranging from 50 to 200 u indiame- 
ter with borders of varying pigmentation, 
were present throughout the peziphery, 
generally anterior to the equator and in 
close proximity to the angioid streaks. In 
the left eye, an angioid streak radiated 
from the dise to the supranasal portion of 
the macula with a small, white, flat, inac- 
tive-appearing lesion of less than 5Gp at its 
termination. The angioid streaks, peau 
d'orange fundus, and punched out :-chorio- 
retinal lesions were believed to be consis- 
tent with the fundus picture of pseudoxan- 
thoma elasticum, although inactive coccidi- 
oidal chorioretinitis could not be ruled out 
as the cause of the chorioretinal lesions. A 
subsequent skin biopsy with special stains 
found no evidence of pseudoxanthoma elas- 
ticum. 

The patient continued to receive micona- 
zole therapy for the next month 4400 to 
1,000 mg three times daily to a total dose of 
79.9 g) with general clinieal improvement, 
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Fig 6.—Red-free photograph, OD, one 
month later, after institution of intravenous 
amphotericin B therapy. Radial infiltrates 
are less prominent, and spheroidal esions 
have begun to clump centrally (case 1). 


some clearing of the chest x-ray film, and 
reversion of sputum cultures to negative, 
but the patient complained of blurred 
vision more prominently on the right on 
March 12, 1978. 

On the following day, repeated eye 
examination disclosed a best corrected 
visual acuity of 20/50 in the right eye and 
20/20 in the left eye. Anterior-segment 
examination findings again were unre- 
markable for any evidence of coccidioidal 
granulomas of the lid or phlyetenular con- 
junctivitis or uveitis. Fundus examination 
OU demonstrated progression of the reti- 
nal lesions. Dilated fundus examinazion of 
the right eye showed central lipid-like 
deposits in the macula with multiple, fine, 
white spherical lesions of 50 to 150 a in 
diameter radiating around the macula in a 
stellate fashion. Intraretinal edema was 
prominent inferiorly, and several fina radi- 
al hemorrhages were present (Fig 3). A 
second, white, plaque-like lesion of 500 u 
with hazy borders was seen in the sensory 
retina 2 dise diameters (DD) superior to the 
optic nerve head adjacent to an angioid 
streak (Fig 4). Dilated fundus examination 
of the left eye disclosed two small radial 
infiltrates in the macula at the 10- and 2- 
o'clock positions with the same small spher- 
ical lesions present in the level of the 
sensory retina. Small amounts of lipid- 
appearing material without intraretinal 
edema were present (Fig 5). More white 
peripheral lesions were now seen at the 
level of Bruch’s membrane, several of 
which appeared slightly elevated without 
significant pigmentary change. 

Miconazole therapy was discontinued 
and amphotericin B reinstituted intrave- 
nously. Within two weeks of therapy (350 
mg), the fundus picture had stabilized with 
development of no new lesions and some 
evidence of early resolution. He was dis- 
charged from the hospital on April 11, 1978. 
He returned for intravenous amphotericin 
B therapy three times a week as an utpa- 
tient and continued to show clearing of the 
retinal lesions and consolidation and 
atrophic resolution of the macular exudate, 
although he retained a substantial amount 
of intraretinal edema in the inferior macu- 
la. Fluorescein angiography on May 15, 
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Fig 7.—Fluorescein angiogram at 25 s 


demonstrates multiple areas of telangiec- 
tatic change in parafoveal capillary bed 
with apparent sparing of choroid. Angioid 
streaks demonstrate fluorescence (case 
1). 


1978 (Fig 6 to 8), confirmed the localization 
of the infiltrates, edema, and exudate to 
the level of the sensory retina. The first 
red-free photograph (Fig 6) demonstrates 
considerable improvement from the clini- 
cal picture of March 13, 1978. The second 
photograph (Fig 7) taken at 25 s corre- 
sponding to the midvenous phase of the 
fluorescein angiogram demonstrates mul- 
tiple areas of telangiectatic capillary 
change in the posterior pole, more promi- 
nent inferior to the macula. Slight hyper- 
fluorescence of the angioid streak is seen 
radiating from the supratemporal disc 
margin. Several transmission defects are 
present along the infratemporal arcade, 
but no foci of active choroiditis can be 
identified. The third photograph (Fig 8) 
taken at 158 s, corresponding to the late 
phase of the angiogram, demonstrates cor- 
responding areas of intraretinal edema in 
the areas of most prominent telangiectatic 
capillary change and leakage. No areas of 
neovascularization or substantial leak are 
present in any of the angioid streaks. 

On June 6, because of continuing 
improvement, amphotericin B therapy was 
discontinued after a total dose of 1,750 mg. 
Complement fixation titer at that time was 
1:16, and his vision remained stable at 
20/30 in the right eye and 20/20 in the left 
eye, At examination three months subse- 
quently, the right macula demonstrated 
continued breakup of the exudate and reso- 
lution of the spherical lesions, some of 
which, nevertheless, remain but appear 
inactive. The large plaque-like retinal 
lesion superior to the dise had resolved 
completely, and many of the peripheral 
chorioretinal lesions had undergone involu- 
tion and pigmentary change. At present, 
the patient remains free of active disease 
without therapy (Fig 9 and 10). 

Case 2.~Fever, cough, and pain in the 
left anterior portion of the chest developed 
in a 57-year-old male schoolteacher in Jan- 
uary 1978, one month after a severe dust 
storm in his area of residence, the San 
Joaquin Valley. Chest x-ray film disclosed 
a large left-upper-lobe infiltrate, which 
was treated with a penicillin drug for ten 
days unsuccessfully. Dull frontal and occi- 
pital headache developed two weeks later, 
and, subsequently, a lumbar puncture dis- 
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Fig 8.—Late phase of same angiogram at 
153 s shows intraretiral pooling of dye and 
late staining in areas where edema was 
noted on contact lens examination 
(case 1). . 


closed 832 WBCs per cubic millimeter (80% 
lymphocytes, 20% polymorphonuclear leu- 
kocytes) and a CSF protein level of 232 
mg/dL. Serum CF titer was positive, 
though the CSF CF titer was negative. He 
was transferred on Feb 18, 1978, for treat- 
ment of presumptive coccidioidal meningi- 
tis. 

Physical examination showed an acutely 
ill white man with dry crackling rales 
heard on auscultation of the left upper lobe 
of the lung. Meningismus was present; no 
other localizing signs were elicited. No 
fundus lesions were noted by the examin- 
ing physicians. Miconazole therapy was 
started, 1 g intravenously three times dai- 
ly, with some clinical improvement but no 
reduction in his CSF measurements. The 
CSF became positive {undiluted) for eoccid- 
ioidal CF antibody. On March 15, 1978, 
intrathecal miconazole therapy, 15 mg 
three times per week, was initiated. One 
week later, grossly psychotic behavior 
developed and all medications were discon- 
tinued. He had received 105 g of miconazole 
intravenously and 45 mg intrathecally. A 
bedside eye examination, limited by his 
dementia, was performed on March 24, 
1978. Lids and conjunetivae showed no 
coccidioidal granulomas. No phlyctenular 
disease or obvious uveitis was present. 
Dilated fundus examination of the right 
eye disclosed a fluffy white infiltration of 
the sensory retina adjacent to and elevat- 
ing the infratemporal arterial arcade less 
than 1 DD from the optie nerve head. This 
lesion appeared to be 400 u in diameter 
with apparent extension from the underly- 
ing choroid and retinal pigment epithe- 
lium. A similar but much smaller lesion 
adjacent to the supranasal arcade was 
present just posterior to the equator of the 
right eye. No other choroidal infiltrates or 
punched-out chorioretinal scars were pres- 
ent. The left fundus was entirely normal. A 
computerized axial tomogram of the skull 
was unremarkable, and following some 
clearing of his mertal status, gradually 
increasing intravenous and intrathecal 
doses of amphotericin B were instituted on 
March 28, 1978. Repeated eye examination 
on April 8, 1978 (after 140 mg intravenous- 
ly and 3.575 mg intrathecally), showed 
sharp regression of the lesions, with defi- 


Fig 9.—OD three months after institution of 
amphotericin B therapy. Most of radial 
infiltrates have disappeared. A collection 
of intraretinal lipid is present centrally in 
macula. Visual acuity 20/30 (case 1). 





Fig 10.—OS demonstrates smail residual 
infiltrates in process of regression. Visual 
acuity 20/20 (case 1). 





Fig 11.—Fundus, OS, demonstrates char- 
acteristic ‘string of pearis’ condensation 
in vitreous and retinal infiltrate along infer- 
otemporal arcade. Visual acuity 20/40 
(case 3). 


nite flattening of the adjacent vessels that 
previously had been elevated. Fellowing 
considerable improvement in his clinical 
status and CSF, he was discharged on April 
14, 1978, and intravenous amphotericin B, 
40 mg, and intrathecal amphotericin B, 0.3 


mg, administration three times weekly) 


continued. On April 21, 1978, his fundus 
lesions had cleared completely without 
searring, and visual acuity remained at 
20/20 bilaterally. Because ef the difficulty 
with examination secondary to his neuro- 
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Coo improvemest in 









logical staius, no fundus photos could be 
taken duriig the acute phase of his illness. 








© improve, a transverse 
d, consisting of severe 
leg paresthesias, and 
‘al and urinary inconti- 
ting temporary cessation 
VE A therapy. His neurologi- 
pane „intrathecal 


S CSF measurements. 
| However, nis myelopathy recurred, and 
ihis time he experienced transient paraple- 

gia; he now has a permanently atonic blad- 
der, Intrathecal amphotericin B therapy 
therefore was not reinstated, and intrathe- 
cal adnzingtretior of miconazole, three 
times -weelly, was resumed. His CSF cell 
counte rersined less than 200/cu mm, and 
he had minimal symptoms but failed to 
improve further. Psychotie symptoms re- 
turned, which cleared after miconazole was 
discontinuel. A new experimental drug, 
ketoconazow, then-was administered with- 
out efèct on his CSF. Therefore, an 
Ommaya resewoir was placed for intra- 
ventrieWar therapy, which was used to 





resume inteatheca! amphotericin B admin- 


istration sautiougly. This resulted in 
his. CSF and his confusion 
se tremuleusmess, His serial eye examina- 
| tion result= have remained unremarkable. 
i : ar-old female heroin 

abuser of threewears’ duration had a three- 
“day history, of phezophobia, floaters, pain, 
and injeetien OS on Nov 15, 1977, one week 
following her last mjection of heroin. Her 
other systemic coneplaints consisted of fe- 
ver, chilis, »nyaigias, and easy fatigability 
of one te two weeks’ duration. 

On eve exzmiration, best corrected 
visual acuity was 26/20 in the right eye and 
20/40 in the eft eye. Anterior-segment 
examination disclosed moderate conjuncti- 
vali injeciior and a ciliary flush. Fine kerat- 
tes were present on the corneal 
, endothellum ard 2+ flare and cells were 









w- present in the anterior chamber. Applana- 


tion tensiors were 20 mm Hg in the right 
eye and 18: mr Hy in the left eye. The 
Vitreous. appeared hazy with “string of 
pearls” concensaticn characteristic of Can- 
dida endopathalmitis. A fluffy, elevated, 
white levior: wes sean along the infratem- 
: poral arcade The retina appeared flat (Fig 
11). 
Results of physical examination and rou- 
tine laberatory inwestigations were com- 
pletely normal, as was an echocardiograph- 
ic sector'scan. Caneida did not grow from 
serial bicod «ultures. and cultures of sputum 
and urine, The presence of Candida anti- 
gen in the beod-wa: detected by chromato- 
graphic teshniques.* By Nov 18, the 
vitreous reaction Sad worsened signifi- 
cantly and intravenous amphotericin B 
therapy wes initiated for presumptive 
‘Candida exdoghthalmitis. Concurrently, 
: Was rested topically with atropine and 
1% precnisone On Nov 24, 1977, the 
vitreous remaired essentially unchanged, 
the anterion-chamber reaction had sub- 
ded s after a total amphotericin 
>B dose of 1) me, Because of escalation of 
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her serum creatinine concentration to 3.8 
mg/dL, amphotericin B was discontinued, 
and intravenous miconazole therapy was 
begun on Nov 26. On Nov 30, 1977, the 
vitreous haze had progressed considerably 
with large clumping of the vitreous nod- 
ules. She underwent a therapeutic and 
diagnostic pars plana vitrectomy on Dec 3. 
Specimens from that procedure grew Ca 
albicans, A vitreous miconazole level mea- 
sured at the time of surgery, more than 
eight hours after her last dose of drug, was 
less than 0.02 ug/mL. The minimal inhib- 
itory concentration (MIC) in vitro of the 
Candida was 0.78 ug/mL for amphotericin 
B and 0.0039 pg/mL for miconazole. Post- 
operatively, she continued to do poorly, and 
the fundus could no longer be visualized. 
The eye remained intensely injected and 
painful despite intravenous micenazole 
therapy and topical cycloplegic therapy. By 
Dec 15, the globe was diffusely injected 
with corneal stromal edema, many keratic 
precipitates, plastic iritis, and large 
vitreous fluff balls. A small hyphema was 
present in the anterior chamber, and the 
globe was hypotenous. A B-mode ultra- 
sound scan of the eye disclosed large cho- 
roidal detachments and considerable vit- 
reous debris. Miconazole was discontinued 
after a total dose of 51.6 g, and intravenous 
amphotericin B administration combined 
with oral flucytosine therapy was reinsti- 
tuted. Within two weeks, much ‘of the 
hyphema had resolved, and the anterior- 
chamber reaction improved. On Jan 8, 1978, 
the eye appeared white and without active 
disease. The cornea was clear and no kerat- 
ic precipitate was present. The anterior 
chamber showed 2+ flare and rare cells, 
although a complicated cataract had devel- 
oped and a retrolenticular membrane was 
now present, presumably retina. The 
hyphema had completely resolved. Visual 
acuity remained at light perception. 

The patient was discharged from the 
hospital on Jan 11, 1978, and amphotericin 
B and flucytosine therapy was maintained 
while she was an outpatient until March 7, 
1978, at which time the eye was asympto- 
matic. Serial eye examinations following 
discontinuation of therapy showed no 
change, and the patient remains free of 
evident active disease at this time. 


COMMENT 


Despite responses reported in sev- 
eral deep mycoses, including candidia- 
sis and coccidioidomycosis, and fewer 
toxic effects than from amphotericin 
B, the indications for systemic 
miconazole use remain uncertain. Our 
three cases contribute some data rele- 
vant to the systemic use of micona- 
zole vs amphotericin B for the preven- 
tion and treatment of fungal endoph- 
thalmitis. Such data are necessary for 
further evaluation of these therapeu- 
tic agents in this condition. 

Despite the faet that there is little 
or no penetration of amphotericin B 
into the rabbit vitreous experimen- 
tally, Candida cphthalmitis in man 
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appears to respond often to intrave- 
nous amphotericin B therapy. Al- 
though spontaneous rezression has 
been recorded, the natural history is 
frequently one of relentless downhill 
progression, particularly in cases of 
vitreous involvement. It is probable, 
from the temporal relationships in 
case 3, that disease regression and 
preservation of the globe: despite sub- 
stantial visual loss, were:selated to the 
institution of amphotericin B admin- 
istration. 


Miconazole appeared ineffective in o 
preventing the developraent of new 


lesions in cases 1 and 2, New retinal 
lesions developed during miconazole 
therapy in doses commonly used for 
treatment of pulmonary and dissemi- 
nated coccidioidomycosis: In both in+ 
stances, the new lesions that occurred 
during miconazole therapy reversed 
with the institution of ansphotericinB 
therapy. It should be noted. that . 
resistance in vitro of C ammitis iso- 
lates to miconazole has not been 
reported, even isolates oFtained after 
unsuccessful courses of therapy.’ 

While there are few reported data 
concerning intraocular penetration of 
miconazole, the initial ~eport* sug- 
gested good penetration into the eye 
in the presence of fungal infection 
(vitreous concentration 0.6 ng/mL two 
hours after a 1,000-mg intusion, which 
produced a peak serum level of 0.8 
ug/mL). Jones recently reported? a 
vitreous miconazole concentration of 
0.4 ng/mL one hour after a 700-mg 
infusion (corresponding serum level 
0.7 pg/mL) in one case, and vitreous 
and aqueous concentratioas of 2.7 and 
0.6 pg/mL, respectively, one hour 
after a 1,200-mg infusion. The absence 
of detectable drug in the sample from 
case 3 is understandable, since this 
was obtained at a time when serum 
levels would be expected. to be mini- 
mal.’ Impaired ocular penetration 
may not be relevant to cases 1 and 2, 
since the retina and chorsid are well- 
vascularized structures, unlike the 
vitreous and anterior chamber, which 
rely on diffusion for drug: delivery. 

The reasons for these apparent 
miconazole failures are unclear. In 
case 1, ocular disease worsened de- 
spite clinical and radiographic evi- 
dence of improvement of his pulmo- 
nary disease. This may be related to 
the patient’s abnormality in Bruch’s 
membrane, allowing enhanced pene- 
tration of disease from zhe choroid. 
The ocular course in case 2 appears to 
parallel more closely his systemic dis- 
ease. 

Although it is difficult to draw con- 
clusions from only a few cases, our 
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experience with these cases suggests 
amphotericin B may be superior to 
miconazole therapy for intraocular 
fungal disease, and the former may be 
preferred in ocular disease, appearing 
in disseminated  coccidioidomycosis. 
However, progression of intraocular 
coceidioidomycosis in the face of 
amphotericin B therapy also has been 
noted," and we have noted: the 







subsequent coccidioidomycosis patient 
who was receiving intravenous am- 
photericin B therapy (as occurred. in 
our case 2 while he was receiving 
miconazole).“ In addition, whereas an 
initial patient with fungal endoph- 
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- thalmitis failed to improve with intra- 
venous miconazole therapy,’ Jones has 


development of retinal lesions in -a` 
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reported? a case of postoperative 


Aspergillus. conicus endophthalmitis 


following cataract extraction success- 
fully treated with intravenous and 
topical miconazole therapy. Further 
clinical data relevant to ocular disease 
with respect to both drugs are 
needed. ; 

“The possible utility of miconazole in 





_ fungal endophthalmitis by intraocular 


administration awaits studies of its 
toxic effects by that route. Amphoter- 
icin B in high concentrations is known 
to cause toxic reactions by that route, 
with resultant vitreous inflammation 
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and scarring. In view of the lack of 
efficacy of systemic miconazole thera- 
py in the cases reported here, if sys- 
temic amphotericin B therapy is not. 
chosen or cannot be utilized, intraocu- 
lar miconazole administration may 
need to be considered concomitant. 
with its systemic use, pending further 
toxicologic studies. 
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7 Serratia marcescens Endophthalmitis 
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$ in acase ot metastatic Gram-negative 
mitis caused by Serratia mar- 
scens, tue bacterial isolate was resis- 
tto gensamicin sulfate and tobramycin 
t sensitive to amikacin sulfate, a new 
j ynthetic ‚aminoglycoside approved 
for systemic use. The importance of anti- 
` biotic-resissant S marcescens as a sys- 
temic and wcular pathogen is reviewed. 
(Arch Ophthalmol 98:1221-1223, 1980) 


rratia mercescens, a Gram-nega- 

tive bavillus once believed to be a 
harmless saprophyte, is a documented 
ocular card systemic pathogen in 
man Reported nosocomial infec- 
ms ased by $- gee are 
s and may be „difficult to 







tant to most commonly 
ties, 

o sport, we describe a unilat- 
eral pyogeaic endophthalmitis caused 
by S marcesceas resistant to gentami- 
cin. sulfate but sensitive to amikacin 
sulfate, .a aewer, semisynthetic ami- 
noglycozide antibiotic. 


REPART OF A CASE 


A @0-yearsold woman was found uncon- 
scious at home two days after complaining 
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to her family of a severe unilateral head- 
ache. She was admitted to the hospital with 
a diagnosis of acute intracranial hemor- 
rhage supported by the clinical history and 
localizing neurologic abnormalities. Bilat- 
eral carotid arteriography demonstrated a 
left intracavernous carotid aneurysm. Re- 
sults of the ocular examination were unre- 
markable. 

Two weeks after admission, clinical and 
roentgenographic avidence of pneumonia 
developed that responded to a ten-day 
course of cephapirin sodium. During this 
period, an indwelling catheter (Foley) was 
inserted, and her arine became colonized 
with S marcescens that was resistant to all 
antibiotics except amikacin. Specific thera- 
py for the urinary isolate was not insti- 
tuted because of the favorable response to 
cephapirin. 

Five weeks after admission, her mental 
status had improved and she underwent a 
craniotomy; with clipping of the left inter- 
nal carotid aneurysm. Thirty-six hours 
postoperatively, right periorbital edema 
and conjunctival injection were noted. 
Ophthalmological examination 12 hours 
later revealed a firm, proptotie right globe 
with conjunctival chemosis and a stringy 
mucous discharge. The right cornea was 
diffusely edematous with loss of luster. An 
hypopyon was observed, and the fundus 
could not be visualized (Figure). 

An anterior chamber paracentesis was 
performed, and Gram’s stain of the aspi- 
rate demonstrated many Gram-negative 
rods and polymorphonuclear leukocytes. 
Topical gentamicin drops and’ twice-daily 
subconjunctival gentamicin injections 
were added to the regimen of systemic 
gentamicin and cephapirin. Cultures of the 
aqueous yielded a pure growth of $ mar- 
cescens resistant to gentamicin but. sensi- 
tive to amikacin. Periocular gentamicin 
was discontinued. Twenty-five milligrams 
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of amikacin sulfate was substituted sub- 
conjunetively twice daily. The systemic 
gentamicin was replaced with intravenous 
amikacin sulfate, 500 mg every 12 hours. 
However, on the following day the patient 
died of progressive CNS deterioration 
before clinical or bacteriological response 
to amikacin could be evaluated. Autopsy 
was refused. 


BACTERIOLOGIC METHODS 


The anterior chamber aspirate was inoc- 
ulated at the bedside onto blood. agar, 
chocolate agar, and Sabouraud’s medium 
and into brain-heart infusion broth: A 
strain of nonpigmented S mercescens was’ 
recovered from the blood agar and broth 
and was identified by colonia’ morphologic 
appearance, Gram’s stain, and biochemical 
reactions. Laboratory antibiotic suscepti- 
bility testing was initially performed by 
the disk diffusion technique of Baver et 
al." Quantitative tests to determine the 
minimum inhibitory concentration (MIC) 
of various antimicrobial agerts were later 
performed using the World Health Organi- 
zation-Independent Collaborative Study 
method of agar dilution and with standard 
twofold tube dilutions with Maeller-Hinton 
broth." The following MICs were defined 
as implying susceptibility as standards for 
our laboratory: amikacin, =16 ug/ml; 
ampicillin, <8 ug/mL; carbenicillin, =< 125 
pg/mL; cephalothin <10 pg/mL; chleram- 
phenicol, <12.5 pg/mL; gertamicir. and 
tobramycin, <6.0 pg/mL; kanamycin, <6 
g/mL; tetracycline, <4 pg/mL. 

Tube dilution subcultures to blood and 
nutrient agar were used to determine the 
minimum bacteriocidal concentration de- 
fined as the lowest concentration of each 
antimicrobial agent that resulted in killing 
99.9% of the inoculum, 

The results from each of the three tech- 
niques were consistent and cemonstrated 
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Patient’s right eye on initial evaluation. 


Results of Antibiotic Susceptibility Tests 


Minimum Inhibitory 
Concentration, 


pg/mL 


EEES ES SE 


Disc Zone, Agar Tube MBC, 
mm* Dilution Dilution pg/mL} 


14 (14) 8 16 32 


Antibiotic 
Amikacin 


Comment 


Sensitive bac- 
teriocidal 


Ampicillin 6 (14) > 32 > 32 sak Resistant 


Carbenicillin 
Cephalothin 
Chloramphenicol 


6 (23) > 512 
6 (18) > 128 
21 (18) 4 


> §12 
> = 


Resistant 
Resistant 


Sensitive bac- 
teriostatic 


Gentamicin 6 (15) 128 > 128 Resistant 
Kanamycin 6 (18) >1 2 > 1 = Resistant 


Tetracycline 40 (19) Resistant 
Tobramycin 6 (14) Resistant 





> 64 


ser is 


“Disc zones represent total growth inhibition in millimeters of growth around each antibiotic- 
impregnated disc. A zone of 6 implies no measurable inhibition. Numbers in parentheses repre- 














sent minimum acceptable zone size for susceptibility. 
TMBC indicates minimum bacteriocidal concentration. 


susceptibility to amikacin and chloram- 
phenicol; only amikacin was bacteriocidal 
(Table). Group A (phage tail) bacteriocin 
typing was performed by the method of 
Traub et al. The pattern of susceptibility 
and resistance to ten selected group A 
bacteriocins revealed the isolate to be type 
44 S marcescens. 


COMMENT 


Serratia marcescens is a Gram- 
negative rod that has caused meningi- 
tis, endocarditis, otitis media, septi- 
cemia, and various ocular infections in 
man. The first ocular infections con- 
sisted of purulent conjunctivitis in six 
premature infants (1966). In 1971, 
Bigger et al reported two cases of 
endophthalmitis due to S marcescens 
sensitive to gentamicin, and they 
associated prematurity, debilitation, 
malignant neoplasms, and compro- 
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mised immune function with Serratia 
infections." In 1978, Salceda et al 
described an additional case of gen- 
tamicin-sensitive S marcescens en- 
dophthalmitis following an intracap- 
sular cataract extraction. 

We assume that the patient we 
described had metastatic endophthal- 
mitis with spread from the urinary 
tract. The isolate was identified as 
bacteriocin type 44, which has been 
recognized as a nosocomial pathogen 
capable of tissue invasion, cross-infee- 
tion, septicemia, and death.’* This bac- 
teriocin type was the second most 
common of 120 Serratia isolates stud- 
ied in San Francisco in 1977." 

The source of a hospital-aequired 
Serratia infection may be uncertain, 
but the use of serotyping and bacteri- 
ocin typing has decumented the 
spread of S marcescens between 


hospitalized patients via the hands of 
hospital personnel. Furthermore, ev- 
idence now shows that individual bac- 
teriocin types of Serratic can develop 
resistance to gentamicin during ther- 
apy by acquisition of an R factor that 
genetically codes for the production of 
antibiotic inactivating erzymes."* 

Although the Serratia solate recov- 
ered from the anterior chamber of our 
patient was resistant to gentamicin, it 
remained sensitive to araikacin. This 
newer aminoglycoside is a semisyn- 
thetic derivative of kenamycin in 
which an alteration of the molecular 
structure protects amikacin from 
inactivation by most of the R fac- 
tor-coded enzymes. 

Several large studies have con- 
firmed the clinical importance of in 
vitro sensitivity to amikacin and have 
documented the efficacy of this anti- 
biotic for treatment of gentamicin- 
resistant Serratia infections.” Dur- 
ing the past decade, the favorable 
experience with periocuwar gentami- 
cin in addition to gentamicin for sys- 
temic effects has resulted in several 
authors’ recommendations to use this 
combined regimen for the treatment 
of Gram-negative endophthalmi- 
tis.*-** In addition, the value of intra- 
vitreal gentamicin together with dex- 
amethasone has been shown experi- 
mentally and clinically ky Peyman et 
al.” 

Similar clinical experience with am- 
ikacin is not yet availabie, but initial 
data have confirmed that the ocular 
kinetics of amikacin are similar to 
other aminoglycosides. Nelsen et al 
showed that when given alone, amika- 
cin therapy for systemiz effects pro- 
vided inadequate antibazterial activi- 
ty in the rabbit eye. The addition of ` 
subconjunctival amikacin did provide 
inhibitory concentrations in the aque- 
ous, with vitreous activity remaining 
subtherapeutic. A direct intravitreal 
injection of 250 pg of amikacin sulfate 
did yield therapeutic antibiotie levels 
within the vitreous, and no ocular 
toxic effect was demonstrated.” 

From our review of aminoglycoside 
pharmacokinetics and the use of these 
drugs in ocular infections, we chose a 
systemic amikacin sulfate dosage of 
15 mg/kg/day, with an additional 25- 
mg subconjunctival amekacin sulfate 
injection every 12 hours. One might 
consider also a single intravitreal 
injection of amikacin, but the lack of 





clinical experience with periocular ang 


intravitreal amikacin mast be empha- 
sized. 

To our knowledge this is the first 
reported case of gentamicin-resistant 
S marcescens endophthalmitis. The 
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importance df Smercescens as a noso- 
comial pathogen in all hospitalized 
patients, anu especially in the com- 
promised hest, warrants particular 
concern +y all clinicians. Periocular 


siteeal amikacin may be an 
effec e alternative for the treat- 
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ment of Gram-negative endophthal- 
mitis due to gentamicin-resistant or- 
ganisms. However, additional experi- 
mental data and clinical experience 
are required to firmly establish the 
safety, efficacy, and potential toxicity 
of this new antibiotic. 
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Julian J. Nussbaum, MD; David S. Hull, MD; Mary Jo Carter, MD 


A 21-year-old man sustained multiple 
facial fractures and skin lacerations dur- 
ing an automobile accident, with resultant 
necrosis of the left upper eyelid and expo- 
sure of the cornea. Bacterial and secon- 
dary fungal corneal uiceration and perto- 
ration occurred, leading to enucleation. 
Cultures from the noninfected anophthal- 
mic orbit approximately eight weeks after 
enucleation yielded Pseudomonas pseu- 
domallei. This is the second isolate of this 
organism in the United States and the first 
apparent association with the ocular 
adnexa. 

(Arch Ophthalmol 98:1224-1225, 1980) 


Pseudomonas pseudomallei was iso- 

lated from the anophthalmie orbit 
of a patient who had suffered multiple 
facial bone fractures and skin lacera- 
tions during an automobile accident. 
This is, to the best of our knowledge, 
the first reported case of the isolation 
of this organism from the ocular 
adnexa and the second case acquired 
in the United States without prior 
travel to endemic areas or exposure to 
persons who have. 

Pseudomonas pseudomallei is a 
Gram-negative organism inhabiting 
soil and water in certain tropical and 
subtropical areas of the world.’ It is 
the causative agent of a glanders-like 
disease known as melioidosis seen 
most frequently in this country in 
servicemen returning from Southeast 
Asia. This report deals with the isola- 
tion of P pseudomallei from the resi- 
dent flora of the conjunctiva of an 
anophthalmic orbit of a young patient 
who sustained severe facial injuries 
during an automobile accident. 


REPORT OF A CASE 


A 21-year-old male Georgia resident was 
referred to the Medical College of Georgia 
for evaluation and treatment of multiple 
facial fractures and skin lacerations sus- 
tained when he was hurled into a clay 
embankment during an automobile acci- 
dent. This embankment was located in a 
drainage area from the city sewage treat- 
ment plant. The patient worked in this 
plant in direct contact with waste disposal. 
He had never traveled outside the conti- 
nental United States and in particular had 
never been to Southeast Asia, Central or 
South America. He had never served in the 
armed forces, 
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On initial examination the patient was 
lethargic and difficult to arouse. There 
were multiple scalp and facial lacerations, 
including a total avulsion of the left upper 
lid exposing the left superior orbital rim. 
The left orbit was packed with red clay, 
and initially the globe could not be seen 
(Fig 1). Examination of the right eye dis- 
closed a macular hemorrhage. After the 
left orbit was cleaned, the globe was seen 
to be displaced medially and partially 
depressed into the left maxillary antrum 
through a large orbital floor fracture (Fig 
2). Additional findings included Le-Forte I 
and III fractures, nasal fracture, and left 
orbital roof fracture with dural laceration 
and CSF leak. After appropriate ear, nose, 
and throat and neurosurgical evaluations 
and roentgenographic studies, the patient 
was taken to the operating room. Reduce- 
tion of all fractures was performed as well 
as closure of sealp and facial lacerations. 
The dural laceration was closed with the 
aid of a fascia lata graft. The left maxillary 
sinus was packed and the globe elevated 
back into the orbit. Periorbita was sutured 
to the superior orbital rim, and conjunctiva 
then was sutured to the periorbita. There 
was extensive reconstruction of available 
tarsoconjunctiva and left upper lid margin 
as a flap graft. A Frost suture was used to 
elevate the left lower lid to help cover 
exposed cornea. Postoperatively, the pa- 
tient received cephalothin sodium and gen- 
tamicin sulfate parenterally in maximum 
doses. 

By the third postoperative day, the left 
upper lid became necrotic and one week 
later sloughed. Despite intensive efforts at 
maintaining the corneal tear film with 
topical application of ointments and an 
improvised moist chamber, a superior 
corneal ulcer developed by the 14th post- 
operative day. Intensive topical antibiotic 






treatment was started with fortified gen- 
tamicin and cephaloridine drops. Proteus 
mirabilis grew from cultures from the 
ulcer bed. Despite the in vitro sensitivity of 
the organisms to these antibiotics, the ul- 
cer progressed to descemetovele formation. 
The patient was then taken: to the operat- 
ing room, where a Gunderson flap was 
performed. Topical and parenteral admin- 
istration of antibiotics was continued. 

Two weeks later, the coajunctival flap 
had retracted, and corneal ulceration re- 
curred, with cultures showing Candida 
albicans. A second conjunctival flap was 
performed, the ulcer went on to perfora- 
tion, and the globe was enucleated. During 
the next week, the patient’saenera! condi- 
tion improved dramatically, and he was 
discharged from the hospital. 

Approximately eight weeks after the 
accident, the patient again was seen in the 
Eye Clinic. He was taking mo systemically 
or topically used antibiotics at this time. 
The orbit appeared to be healing well with- 
out evidence of infection Fig 3), and a 
culture was obtained by swabbing the con- 
junctiva of the superior and inferior for- 
nices. The initial culture report identified 
one organism as a species of Pseudomonas, 
probably P pseudomallei, along with coagu- 
lase-negative staphyloeoce:. Biochemical 
reactions were confirmed bythe Center for 
Disease Control (CDC) in Atlanta, and 
results, according to a written communica- 
tion from Robert Weaver, MD, PhD, on 
July 9, 1979, are as follows: 

Test Result* 

Oxidase = 
Growth on MacConkey agar + 
Growth on SS agar - 


TSI slant/butt a/N 
Citrate (alkaline) ~ 
Urease ~ 
Nitrate reduction + 


Fig 1.—On admission there was tota! avulsion of left upper lid and orbit packed with i 
clay. 
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“fluorescent 



































Fig 2.—After removal of debris from orbit, 
_ globe was ‘ound to be depressed medially 
and interiody. 
















Semiaerobse nitrate broth, | 
sealed, gas + 
Oxidative £ 
Glucose A 
Xylose A 
Mannitoe A 
Lactose A 
Sucrose A 
Maltose A 
Blank Alkaline 
Lysine decarbexylase - 
Arginine Chydrolase + 
Ornithine wecarboxylase = 
ul Peptonized 
positive reaction; —, negative 


ane mA, avid produced; SS, Salmonella/Shi- 
geile; TSI, teple sugar iron: a, slight acid pro- 
duced; and W, sentral reactions read at 24 
hours. 

0 The organism was motile with greater 
than two pelar flagella, had sharp bipolar 
staining on‘Grams’ stain, and stained with 
tibody (P pseudomallei). The 
presence of this organism as part of this 
patient’s resident conjunctival bacterial 
flora was confirmed by another swab 
taken from che inferior cul-de-sac 12 weeks 
after the aczident. 


COMMENT 


The spesies of Pseudomonas most 
commonly isolated as an ocular path- 
ogen is Puaeruginosa2* A small but 
growing let of unusual Pseudomonas 
sp have been implicated in ocular dis- 
ease." Reeently, P acidoverans and P 
stutzeri heve been isolated from cor- 
neal ulcers* Pseudomonas pseudomal- 
let is the causative agent of melioido- 
sig or “peeucoglanders.” Infections 
range fr asymptomatic involve- 
ment to alsceas, osteomyelitis, pneu- 
monia, anc: septicemia. Direct contact 





















L Buchanaz RE, Gibbons NE: Bergey's Maniu- 
al of Determiwati w Baeteriotayy, ed 8. Baltimore, 
Wiliams & Wi Co, 1974. 

2. Duke-E & Systems of Ophthalmology. St 
Louis, CV Mesby o, pt 2, vel 8, p 782. 

3 Fedukowsez AB: External Infections of the 
Eye: Bacterie®, Viral, and Mycatie, ed 2. New 
York, Appletan-Contury-Crofts, 1978. 
iA. Ben-Tovan T, Eylan E. Romano A, et al 
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Pseudomonas cepacia in an 
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Fig 3.—Appearance of anophthalmic orbit eight weeks after admission at time of positive 
culture for Pseudomonas pseudomallei. 


with skin or mucous membranes is 
thought to be the mode of acquiring 
the organism. 

Documented melioidosis indigenous 
to the Western Hemisphere is most 
uncommon. The first case was ob- 
served in Panama in 1957 and 
occurred in a 20-year-old man with 
left-shoulder septic arthritis caused 
by P pseudomallei” Pneumococcal 
bacteremia immediately preceded the 
symptoms of arthritis. A fatal ease in 
a 30-year-old farmer was identified in 
Equador.* On review of the literature, 
a confirmed case was found in a 27- 
year-old Oklahoma farmer who had 
neither traveled outside the continen- 
tal United States nor had contact with 
anyone who had. He had been pinned 
beneath a tractor for two hours in wet 
soil.” Cultures from both his wound 
drainage and soil samples at the acci- 
dent site yielded P pseudomallei, con- 


firmed by the CDC. However, these’ 


isolates had decreased virulence in 
guinea pigs and different fatty acid 
analysis results from the reference 
strains. 

Two additional subjects with prior 
two-year residency in Panama had 
onset while living in the United 
States." The first was a 31-year-old 
machinist whose infection followed 
injury sustained in a fall, and the 
second was a 25-year-old woman 
member of the US Marine Corps. Both 
isolates were studied in detail? but 
were not confirmed by a reference 
laboratory. Human-to-human trans- 
mission is suggested by presence of 
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gained access to this patient’s- con- 
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ble that the clay embankment at the 
site of the auto accident may have 
been the source. This area is a ditch 
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Penetrating Keratoplasty 


Changing Indications, 1947 to 1978 


Ronald E. Smith, MD; H. Richard McDonald; Anthony B. Nesburn, MD; Donald S. Minckler, MD 


® Corneai buttons submitted to the 
Estelle Doheny Eye Foundation trom 1947 
through. 1978 were studied. According to 
a study of 710 corneal specimens pro- 
cessed during 31 years, the leading indi- 
cations. for penetrating keratoplasty were 
aphakic bullous keratopathy, regrafts, 
keratoconus, and Fuchs’ endothelial dys- 
trophy. Intraocular lenses were asso- 
ciated with 22% of all specimens: of 
aphakic bullous keratopathy in. 1974, 
increasing to 68% of all aphakic bullous 
keratopathy corneas in 1978. Histopatho- 
logic appearance of aphakic bullous kera- 
topathy corneas with or without an intra- 
ocular lens was similar. 

(Arch Ophthalmol 98:1226-1229, 1980) 


[ndications for penetrating kerato- 

plasty (PK) have gradually changed 
during the past 25 years.’ The in- 
crease in the number of cases operated 
on in the treatment of aphakic bullous 
keratopathy and Fuchs’ dystrophy has 
been particularly impressive." 

The Estelle Doheny Eye Foundation 
was established in 1947. The current 
report documents the Doheny experi- 
ence in the study of 710 corneal but- 
tons processed by this laboratory dur- 
ing the past 31 years. 

Included in the study are penetrat- 
ing kerateplasties performed for cor- 
neal decompensation after intraocular 
lens (IOL) implantation. To our 
knowledge, this is the first review to 
evaluate the effects of IOLs on the 
changing indications for kerato- 
plasty. 
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MATERIALS AND METHODS 


All cases of (PK) received in the Estelle 
Doheny Eye Foundation Pathology Labo- 
ratory from January 1947 through Decem- 
ber 1978 were reviewed. Corneal buttons 
were received from 151 separate ophthal- 
mologists. 

Cases were analyzed with respect to age, 
sex, diagnosis of corneal disease, date of 
surgery, presence of an IOL, and patholog- 
ie findings in the corneal button. Lamellar 
keratoplasties were excluded. In cases in 
which a clinical history was inadequate, 
additional information was solicited by 
telephone or letter from the designated 
surgeon, hospital records, or referring 
pathologist’s records. Diagnostic catego- 
ries were modeled, in part, after the clas- 
sification of corneal specimens from the 
Wilmer series.’ 


RESULTS 


From 1947 through 1978, a total of 
20,721 specimens were received by the 
Doheny laboratory, of which 710 
(8.5%) were corneal buttons after PK. 
The youngest person undergoing PK 
was 2 months old, and the oldest was 
94 years old. Of the 710 cases, 339 were 


men, and 371 were women. Fifty-six 
had previous IOL implantation sur- 
gery, all between 1974 and 1978. 

The 710 PK cases were distributed 
among 18 diagnostic categories (Ta- 
ble 1). 

The most frequent indication for 
surgery was aphakic bullous keratopa- 
thy (ABK), followed by regrafting 
(previous graft failure), keratoconus, 
Fuchs’ endothelial dystrophy, and 
scarring or active keratitis secondary 
to virus. These five major groups 
accounted for 470 buttons (66.2%). 
Less frequent indications included, in 
order, searring with or without 
chronic inflammation, acute or chronic 
ulcerative conditions, non-Fuchs’ dys- 
trophies, trauma, interstitial keratitis, 
chemical burns, degenerations, and 
congenital opacities. 

To examine changing indications 
for keratoplasty, we analyzed the rela- 
tive. percentage in each. diagnostic 


category by five-year intervals (Table _ 


2). (The first interval includes cases 
received from 1947 through 1955.) 
The leading indication for PK dur- 


Table 1.—Indications for Penetrating Keratoplasty in the 
Doheny. Series, 1947-1978 


Diagnosis 


interstitial keratitis 
Chemical burns 


70 (9.8) 
69 (9.7) 











710 (100%) 
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sou Diagnosis 
< Aphakic bullous keratopathy 








| Acute or cromo ulcerative conditions 
J Non-Fuch= dystroshies 

Trauma 
Intarstitial “eratitis. 
Chemical surrns 











Congenit2 opacities 


*Number os comea! buttons. 








‘Diagnosis 





Kerstocowus 

| Aphakic ullous keratopathy 

| Scarring ar active keratitis secondary 

“te: virus 

Scarring withsor without chronic in- 
flemimason 

Fuchs’ endotheliai dystrophy 

- No histor availabie 

‘Acute ane Chronic ulcerative condi- 

tions 























E >| Table 3.—Regrafts: Indications for Initial Keratoplasty 









Table 2.—indications for Keratoplasty—Five-Year Intervals in the Doheny Series, 1947-1978 


RC OC A eai n, 
1962-1967 
(99)* 


1947-1955 
ans 


1956-1961 
(35)* 








Degenerations 







Doheny Series 

No. Buttons Witmer Series, 
(%) % 
19 (17.3) 8.7 
19 (17.3) 












15 (13.6) 7.7 





B (7.3) 6.2 







6 (5.5) 5. 








9 8.5 4.0 3.1 2.6 
5.8 2.8 1.0 1,3 0.5 ; 
is) 2.8 0 0.4 1.1 


% 


1968-1973 
(220)* 


1974-1978 
(339)* 














Table 4.—Penetrating Keratoplasties 
for Scarring or Active Keratitis 
Secondary to Virus 














Scarring (Virus) 














Years Total Cases (%) 
1947-1955 0/17 (0) 
1956-1961 9/35 (25.7) 
1962-1967 15/99. (15,1) 
1968-1973 19/220 (8.6)... 
1974-1978 26/339 (7.6) 
Total 69/710 (9.7%) 



























9 

Non-Fucks’ divstraphies ; 5 (4.6) 5.0 
Trauma 4 (3.6) 7.5 
2.9 





Interstitia: keratitis 4 (3.6) £ 
- Chemicalburas. : 3 (2.7) 13.3 
Degenerations = 2 (1.8) 0 
Comment opecites 20.8) z9 Table 6.—Intraocular Lenses (IOL) and 












Total 110 (100) y 





Tabe 5.—Penetrating Keratoplasty, Aphakic Bullous Keratopathy (ABK), 
: and the Intraocular Lens (IOL) 


No. No. 
pene: : Cases, Cases, 
To plagrosis 
-Total ABI 
ABE without OL 
ABK WithiOL 


ing the entire 3l-year period studied 
was ABK (181 cases~—18.4%), but it 
was a rdateely minor indication 
before 1974 30 -cases—7.0%). From 
1974 to.19"8 this indication increased 
to 29.7% œ all buttons. 

Regraftng was the second most 
requent overall indication for kerato- 
acesunting for 110 procedures 
le: 1) Since the late 1950s, 
ve been a leading indica- 
=, Indirations for the initial 








fh Ophthalmol—Vol 98, July 1980 





No. No. No. 
Cases, 
1947-1955 1956-1961 1962-1967 1968-1973 


Cases, Cases, 


1874-1978 Total 


23 (100%) 


45 (44.6%) 
56 (55.4%) 


75 (57.3%) 
56 (42.7%) 


grafts that later failed (necessitating 
a regraft) are listed in Table 3 and are 
compared with the recent review of 
corneal buttons in the Wilmer series.' 
The most frequent indications for the 
initial graft were ABK (17.3%) and 
keratoconus (17.3%), scarring or active 
keratitis secondary to virus (13.6%), 
and scarring with or without chronic 
inflammation (12.6%) (Table 3): 
Keratoconus was the third leading 
overall indication for PK, as well as a 


Aphakic Bullous Keratopathy (ABK) 









ABK with IOL 
. No. (%). 
2 (22.2) 







Year 
1974 



















1975 21 8 (38.1) 
1976 21 14 (66:7) 
1977 31 19 (61.3) 
1978 19 13 (68:4) 
Total 101 





` 56 (55.4) 


leading indication for initial PK in 
regrafting cases. Ninety cases (12.7%) 
of keratoconus were studied. Fuchs’ 
endothelial dystrophy accounted for 
70 cases (9.8%) and has remained an 
important. indication for keratoplasty 
during the years (Table 2). 

Searring or active keratitis second- 
ary to virus was an indication in. 69 
cases (9.7%). Of the 69 corneas with 
opacity caused by virus, 66 (95.6%) 
were related to herpes simplex and 
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Table 7.~Ages of Patients Undergoing Penetrating Keratoplasty 
in the Doheny Series, 1947-1978 





Median 
Years 


32.0 
70.5 


Mean 
Years 


. 34,7 
69.1 


Mode Range of 
Years Years 


37.0 12-81 
78.0 38-87 






Diagnosis 
Keratoconus 
Aphakic bullous keratopathy 















Fuchs’ endothelial dystrophy 67.3 








69.0 





74.0 31-87 





Table 8.—Retrocorneal Membranes (RCM) 


Diagnosis 
Regrafts 
Aphakic bullous keratopathy 
Trauma 
Ulcerative conditions 
Other diagnoses 
Total 


Buttons with 


No. (%) No. (%) 


RCMs per 
Diagnosis 


31/110 (28.1) 
17/131 (13.0) 
9/34 (26.4) 
9/173 (5.2) 
0/262 (0) 
66/710 (9.3) 


RCM 
31 (46.9) 
17 (25.7) 

9(13.7) 

9 (13.7) 

0 (0) 
66 (100) 


Table 9.—Indications for Penetrating Keratoplasty— 
Doheny Series vs Wilmer Series Before and After 1974 


Doheny Series, 
1947-1973, % 


Diagnosis 
Regrafts 
Keratoconus 


of ‘Scarring or active keratitis sec- 
ondary to virus 11.6 


ufi Fuchs’ endothelial dystrophy 11.0 
< F Aphakic bullous keratopathy 8.1 


18.3 
13.7 





three to herpes zoster. The percentage 
of corneas with viral-induced scarring 
as an indication for keratoplasty has 
steadily diminished (Table 4). 

Dystrophies other than Fuchs’ ac- 
counted for 35 buttons (4.9%). Cases of 
lattice, macular, congenital endothe- 
lial, granular, and Reis-Buckler dys- 
trophies were included. 

Interstitial keratitis cases totaled 
30° (4.3%) and have diminished as an 
indication for PK since the 1950s, as 
have chemical burns (23 cases—3.3%). 

All cases with a diagnosis of ABK 
were analyzed with respect to the 
presence of an IOL (Tables 5 and 6). 
Of the 131 cases of ABK, 56 (42.7%) 
had undergone surgery for implanta- 
tion of an IOL simultaneously with or 
at some time subsequent to cataract 
extraction. The first such case was 
received in 1974, and ABK cases with 
IOL implantation (ABK-IOL) are not- 
ed in relation to the total number of 
ABK cases done, by year, from 1974 
through 1978 (Table 6). . Fifty-six 
(55.4%) of 101 total ABK cases had an 
IOL since 1974. The percentage of 
ABK-IOL cases rose from 22.2% in 
1974 to 66.7% in 1976 and has 
remained stable. Overall, ABK has 
become the leading indication for PK 


1228 Arch Ophthaimol—Vol 98, July 1980 


Wilmer Series, Doheny Series, 
1941-1973, % 1947-1978, % 


22.7 15.4 
16.2 12.7 


9.8 9.7 
9.1 9.8 
9.7 18.4 


since 1974. No buttons with ABK were 
received between 1947 and 1961, but 
since that time an increasing number 
of ABK cases with and without IOL 
implantation have been received. 

Pathologic findings im all cases of 
ABK were reviewed in three groups: 
ABK-IOL (56 cases), ABK without 
IOL (65 cases), ABK postphacoemul- 
sification (ten cases). No substantive 
differences in the pathelogic findings 
were noted. Specimens from all three 
groups characteristically demon- 
strated thickened Deseemet’s mem- 
brane and an absent or greatly atten- 
uated endothelium. 

Ages of patients undergoing PK for 
keratoconus, ABK, and Fuchs’ endo- 
thelial dystrophy were computed, in- 
cluding the mean, median, mode, and 
age range (Table 7). Mean age was 34 
years for keratoconus, 69 years for 
ABK, and 67 years for Fuchs’. 

Retrocorneal membranes (RCMs) 
were found in 66 corneal buttons 
(9.3%) (Table 8) and in 28.1% of all 
regraft cases; ABK accounted for 17 
eases of RCMs (25.7%), and 18% of all 
ABK showed RCM formation. Trau- 
ma was responsible for 13.7% of 
RCMs, and 26.4% of all trauma cases 
had membrane formation. Of the 17 





eases of ABK showing RCM forma- 
tion, six had undergone previous IOL 
implantation. There seemed to be no 
correlation between the percentage of 
ABK-IOL with RCM growth (11.3%) 
and ABK without IOL cases showing 
membranes (14.1%). Of the 66 RCMs, ~y 
six (9.1%) were in cases of ABK-IOL ” 
and 11 (16.7%) in cases of ABK with- 


~ out IOLs. 


COMMENT 


A review of all corneal buttons pro- 
cessed through the Estelle Doheny 
Eye Foundation Pathology Laborato- 
ry since its inception in 1947 indicates 
some relative changes in the indica- 
tions for PK during this 31-year peri- 
od. Undoubtedly, improvements in 
keratoplasty techniques and resultant 
greater success rates have been 
responsible for these changing indica- 
tions." Approximately 3.5% of all 
pathologic specimens received in the 
Doheny Eye Foundation Pathology 
Laboratory were corneal buttons from 
PK cases, comparable with the 3.3% 
incidence reported from the Wilmer 
Institute.’ The leading overall indica- 
tion for keratoplasty in our series was 
ABK followed by regrafts, keratoco- 
nus, and Fuchs’ endothelial dystrophy, 
findings similar to the Wilmer ser- 
ies. 

The most. impressive change has 
been in the increasing numbers of 
ABK eases. Until recently, ABK was 
rarely an indication for PK in the 
Doheny experience. Before 1974 both 
the Wilmer study and the present 
Doheny study showed regrafts as the 
most frequent indication for kerato- 
plasty, followed by keratoconus and 
searring or active keratitis due to 
virus. Between 1943 and 1973, ABK “~ 
was the fourth most frequent indica- 
tion in the Wilmer series and the fifth 
most frequent here at Doheny (Table 
9). However, with the dramatic 
increase in cases coming to PK with 
ABK during the last five years, ABK 
has become the leading indication for 
corneal transplantation, accounting 
for 18.4% of all corneal buttons in the 
Doheny series. Table 2 shows the rela- 
tive percentages of ABK cases during 
the intervals studied. The average age 
of patients undergoing PK for ABK 
was 70.5 years, with a mean of 69.1 
years and a range of 38 to 87 years. 

Of particular interest in our review 
is the emergence of IOL implantation 
as a factor in ABK cases referred tò 
the Doheny Eye Foundation. Al-™. 
though there has recently been a good 
deal of study concerning IOLs,’*?" to 
our knowledge, ours is the first series 
to examine the effects of implanta- 
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tion stirgery on the indications for 
keratoplasty. As indieated in Table 5, 
there were no IDL-associated ABK 
‘specimens until 1974. Since that time, 
the percentage of ABK specimens 
with an IOL has risen from 22% of all 
“ABK eases (1974) to 68% in 1978 (Ta- 
“ble 6). Since no controlled series are 
available, these figures may not be 
‘construed to implicate IOL implanta- 
-tion as the prominent factor causing 
“an Inerease in. AEK; however, they 
certainly indicate that ABK does 







“. @eeur with the IOL. It remains to be 


seen whether this meidence will con- 
tinue to increase in future years. 

We attempted {o«ompare the path- 
ologic features of ABK corneal but- 
tons with and witheut a previous IOL 
and were unable to detect any sub- 
stantial differeneés. In both groups 
there was a loss or severe attenuation 
of endothelial ceils, stromal thicken- 
ing with variable low-grade inflam- 
. mation, vascularization, and epithelial 
"edema, Guttae of the cornea have 
been prominent in some PK speci- 
mens after IOL placement and sug- 
-= gest. that preexisting endothelial dis- 
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ease was not recognized before IOL 
use. It is also possible that guttae are 
aggravated or even stimulated by IOL 
use. Retrocorneal membranes: were 
found in many cases but were not 
increased in specimens associated 
with an IOL. 

Great advances in the medical man- 
agement of keratoconus have been 
made in the past several years, but 
keratoconus corneal buttons still ac- 
count for a large percentage of PKs in 
our series and in others.” Our per- 
centage has been fairly consistent at 
12.7% during the past 31 years, in line 
with the Wilmer statistic of 15.2% 
(Table 9). Of interest is the fact that 
the median age of patients ungergo- 
ing PK for keratoconus was 32.0 years 
(Table 7). As expected, these patients 
undergo PK at a much younger age 
than patients with ABK or Fuchs’ 
endothelial dystrophy. Regrafts con- 
tinue to be a major source of ecrneal 
buttons. Aphakic bullous keratopathy 
and keratoconus were conditions ne- 
cessitating regrafting. These findings 
roughly parallel those of the Wilmer 
series’ (Table 9). 
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Retrocorneal membranes were 
found in 9.3% of the buttons studied, 
which is consistent with the Vancou- 
ver series (12%) reported by Smith in 
1970.75 It is noteworthy that 28.1% of 
all cases undergoing PK as a regraft: 
showed retrocorneal membrane for- 
mation. Chi et al** found 40%, Hales 
and Spencer” found 58%, and Kurz 
and D'Amico” found 88%. Though 
ABK accounted for 25% of all retrocor- 
neal membranes, we could find no 
substantial effect on those cases with 
an IOL. Although pathophysiology of 
RCMs remains unclear,” errant stro- 
mal scar tissue has been proposed as a 
mechanism for development of such 
retrocorneal fibrous membranes, "®3: 
However, irritation of corneal endo- 
thelium by such things as trauma or 
vitreous touch and subsequent fibrous 
metaplasia may also result in retrocor- 
neal fibrous membrane formation.*?* 
Animal studies have confirmed the 
clinical impression that. such fibrous 
metaplasia of the corneal endothelium 
may play an important role in the 
development of RCMs. 
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À Incidence of Cystoid Macular Edema 


Following Scleral Buckling Procedure 


Louis A. Lobes, Jr, MD, M. Gilbert Grand, MD 


® Sixty eyes of 58 patients who under- 
went scleral buckling procedures were 
prospectively evaluated with postop- 
erative fluorescein angiograms. Forty- 
three percent of these eyes showed angio- 
graphic cystoid macular edema (CME). 
Aphakic patients showed a 64% incidence 
of cystoid compared with phakic patients, 
who had a 28% incidence. Cystoid macu- 
lar edema did not affect the final visual 
acuity of aphakic patients but significantly 
reduced the visual recovery in the phakic 
group. The incidence of CME was not 
related to preoperative foveal detach- 
ment, duration of aphakia, duration of 
detachment, surgical approach, or refrac- 
tion. 

(Arch Ophthalmol 98:1230-1232, 1980) 


Cystoid macular edema (CME), a 
familiar complication of ophthal- 
mic diseases and intraocular surgery, 
has. received limited epidemiologic 
characterization with relation to reti- 
nal detachment and its surgical 
repair. In 1987, Reece’ demonstrated, 
histopathologically, cystoid macular 
edema in association with retinal 
detachment involving the macular 
region. Reece stated that this resulted 
in the failure to obtain good visual 
acuity after surgical reattachment. 
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Ryan? has described two patients in 
whom CME developed two and four 
months after scleral buckling surgery 
with cryoretinopexy as prophylactic 
retinal detachment surgery for retinal 
flap tears. Recently Cleary and Leav- 
er’ distinguished between nonfluores- 
cent cystoid intraretinal spaces seen 
in the fovea of seven phakic patients 
after retinal reattachment and the 
classic-appearing and fluorescing 
CME that occurred in 17 patients. No 
risk factors relating to the develop- 
ment of CME were isolated or ana- 
lyzed. 

A prospective study was therefore 
initiated to attempt to further charac- 
terize the epidemiology of this compli- 
cation of retinal detachment and its 
surgical correction. 


PATIENTS AND METHODS 


Seventy-six consecutive patients with 
rhegmatogenous retinal detachment from 
the Retina Service of the University of 
Pittsburgh were studied in a prospective 
manner. Eighteen patients were excluded 
from this study for the following condi- 
tions: media opacity preventing angiogra- 
phy, four; refusal to participate, two; mul- 
tiple scleral buckling procedures, seven; 
lack of follow-up, one; age teo young for 
angiography, two; and technically inade- 
quate angiography, two. The data from the 
resultant 58 patients (60 eyes) were ana- 
lyzed to determine the incidence of CME 
and its relationship to multiple clinical 
factors. Preoperative and postoperative 
examinations, as well as scleral buekling 
procedures, were done by the authors. Flu- 
orescein angiography was carried out three 
to four weeks after scleral buckling. Angio- 
grams were considered abnormal only if 








there was a typical stellate pattern of CME 
independently diagnosed by both authors. 


RESULTS 


In this study, there were 41 male 
patients (68%) and 19 female patients 
(32%). The median age group was 51 to 
60 years. Twenty-five (41.6%) were 
aphakie and 35 (58.8%) were phakic. 

Twenty-six of . 60 eyes (43.8%) 
showed angiographic evidenee of 
CME following scleral buckling proce- 
dure. There was no. increased sex- 
specific incidence of CME. Aphakic 
eyes had a 64% (16/25) incidence. of 
CME, whereas 28.6% (10/35) of phakic 
eyes had CME. This difference was 
statistically significant (P <..05). 


In the group less than 50 years old, `~ 


16.6% had CME, while there was a 50% 
incidence in the group greater than 51 
years old. In the group greater than 51 
years old, there were equal numbers 
of aphakic and phakic eyes; however, 
the incidence of CME was only 37% 
(9/24) in phakie eyes compared with 
62.5% (15/24) in aphakic eyes 
(P > .05). So, while suggested in the 
data, there was no statistically in- 
ereased risk of CME among aphakic 
patients over 51 years old. 

There was no statistically signifi- 
cant difference in the incidence of 
CME in all patients whose foveas were 
detached preoperatively—48% (20/ 
47)—eompared with those whose fove- 
as were attached preoperatively 46%, _ 


(6/13). In neither aphakic nor phakic ™ 


subgroups was preoperative detach- 
ment of the fovea related to an 
increased incidence of CME 
(Table 1). 
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Tate t:—FRelationship of 
Fovea Attachment to Cystoid 
Macular Edema (CME) 


Tabie 2.—Felationship of 
Cystoid Macular Edema (CME) to 
Final Visual Acuity of 6/6 to 6/12 


No. (%) of Eyes No. (%) of Eyes 





Phakic 
B (100) 
2633) 

29 (100) 
& (28) 


2hakic 
1740 (10) 
12725 (48) 
43/35 (37) 


Aphakic 

7 (100) 

4 (57) 
18 (100) 
12 (66) 


Aphakic 
6/16 (37.5) 
3/9 (33) 
9/25 (36) 





With CME 
Without CME 
Total 


oo Faven ‘on 
col WR OMe 

Fovea of 
po WaHROCE 


Table 3.—Final Visual Acuity (VA) Related te 
‘Foveal Attachment and Cystoid Macular Edema CME) 


VA VE 
6/6 to Without 6/6 to 
6/12 CME 6/ 


Total No. (%) 
With VA 
6/6 to 6/12 


‘Total No. With 
of Eyes CME 


Foveal 
Attlachmest: 





Phakic eyss 
Fovea ca 
Fovea ct 

Aphakic ayes 









E To ae a that 
ted with a higher inci- 


“dence of CHE. The condition occurred 






4 5/6 (83) 
8/29 (28) 


4/7 (57) 
5/18 (28) 


Only 28% (5/188 of all aphakie eyes 
whose foveas were detached preopera- 
tively achieved 5/12 (20/40) visual 
acuity; of this group of aphakic- 


with equal | free yaency in patients who macula-off eyes, 20% of these eyes in 
“had segr as well as encircling which CME hed developed- also 
» procedures: with; or without drainage, achieved 6/12 (20/40) or better final 
and ancer local or general anesthe- visual acuity (P > .05) (Table 3). 
sia. Among phakic eyes, 37% (18/35) 


There was. no statistically signifi- 
cant relatienshyp between CME and 
the refractive error of the patient, 
presence o” preoperative uveitis, the 
duration o apkakia prior to detach- 
ment, tne duration of detachment 
prior tovsc@ral buckling, the number 
of quadrancs detached, the number of 
retinal prec the presence of preop- 
hypertension, or oth- 



















uity in this study was 
14 weeks of postop- 
o trative f Analysis of the 
> aphakie g i 

interval, 3 










v25) had visual acuity 

te 6/12 (20/40). A total 
aphakic eyes with CME 
ic eyes without CME 
al aeuity of 6/12 or 
better. Therefore, no statistically sig- 
nificant diference in final visual acu- 
ity seemed te- oceur whether an aphak- 
ic eye had JME or not (Table 2). 













achieved visual acuity of 6/12 (20/40). 
Of the phakic eyes with CME, only 
10% (1/10) achieved 6/12 (20/40) visual 
acuity, whereas 43% (12/25) of phakic 
eyes without CME were able to 
achieve this leve of vision (x? = 2.9 
with Yates’ correction). Therefore, the 
presence of CME seemed to reduce the 
final visual acuity, but because of the 
low numbers this zould not be statisti- 
cally confirmed (Fable 2). 

With phakic eres, the final visual 
acuity was also statistically signifi- 
cantly related tə the preoperative 
status of the fovea. Eighty-three per- 
cent (5/6) of phakic eves whose foveas 
were attached preoperatively 
achieved 6/12 (2040) or better visual 
acuity, whereas only 28% (8/29) of 
phakic eyes whose foveas were de- 
tached achieved that visual acuity lev- 
el (P < .05). However, distinct from 
the aphakic group, the presence of 
CME seemed an additive factor in 





Top, Fluorescein angiogram 35.6 s before 


surgical repair for macula-on retinal 
detachment. Small capillary dilations are 
noted, but no evidence of cystoid macular 
edema developed during lafe phases of 
angiogram. Center, Three weeks after 
scleral buckling, there is early perifoveal 
leakage of fluorescein. Bottom, Late 
phases demonstrate classic cvstoid macu- 
lar edema. Hyperfluorescerze of optic 
nerve is also noted. 


cedure such as macular pucker, choroi- 
dal folds, subretinal retinal pigment 
epithelium (RPE) fallout, and submac- 
ular hemorrhage. 


COMMENT 
Vogt,’ in 1918, noted cystoid macu- 


Final kie vision was related to reducing the fina! visual acuity. None lopathy in eyes with retinal detach- 
the preeperative attachment of the of seven phakic patients whose macu- ment; Reece, in 1937, shawed histo- 
fovea rather than to the development las were detachec preoperatively and logie CME in secondary detachments. 
of CME. Fity-seven percent (4/7) of in whom CME developed was able to Reece’ speculated that CME was 
all aphaxic syes whose foveas were achieve 6/12 (20/40) visual acuity; responsible for reduction in central 





woperatively achieved vis- 
2 (20/40) or better. 
akic- -macula-off” eyes 
ad developed, 50% of 
ved 6/12 (20/40) or 
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whereas if suck macula-off-phakic 
eyes did not devesop CME, 35% (7/20) 
achieved 6/12 (29/40) visual acuity. 
Cystoid macular sdema was variably 
present in patients with other macular 
complications after scleral buckle pro- 
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acuity following retinal detachment 
surgery. Machemer® demonstrated 
CME in experimental raegmatoge- 
nous detachment in owl raonkeys. In 
1971, Yoshioka et al® reported angio- 
graphic confirmation of CME four 
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weeks after retinal reattachment sure 


gery. Ryan,’ in 1973, reported CME 
after prophylactic scleral buckling for 
retinal tears in phakic eyes, and 
Cleary and Leaver’ described CME in 
17 (25.8%) of 66 patients after scleral 
buckling. 

Four weeks after retinal reattach- 
ment, 43.3% of our patients. demon- 
strated fluorescein angiographic evi- 
dence of CME. Aphakic patients, espe- 
cially those over 51 years of age, were 
at a significantly (P < .05) increased 
risk for development of CME, Nev- 
ertheless, a high incidence of CME 
occurred in phakic eyes, and CME can 
no longer be considered a rare compli- 
cation of retinal reattachment. 

It is difficult to determine whether 
CME occurring in an aphakie eye 
after retinal reattachment. is related 
to the procedure itself or tọ a pre- 
viously existing cystoid macular ede- 
ma: The significantly higher incidence 
in. aphakie eyes is suggestive that 
either a portion of the population had 
an underlying postcataract CME syn- 
drome or that some .aphakie eyes may 
be more susceptible to stimuli that 
precipitate CME. : 

In this study, the incidence of CME 
did not decrease with the duration of 
aphakia but remained unchanged. The 
incidence of CME after. cataract 
extraction is known to decrease with 
the duration of aphakia, and this sug- 


1. Reece AB: Defective central vision follow- 
ing successful. operations for detachment of the 
retina. Am J Ophthalmol 20:591-598, 1937. 

2, Ryan. SJ: Cystoid maculopathy in phakic 
retinal detachment procedures. Am J Ophthalmol 
76:519-522, 1973. 

3. Cleary PE, Leaver PK: Macular abnormali- 
ties in the reattached retina. Br J Ophthalmol 
62;595-608, 1978, 
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gests that postbuckling CME is a de 
nove event in the aphakic detachment 
patient. Furthermore, one of our 
aphakic patients (Figure) had a 
normal preoperative fluorescein an- 
giogram and postoperatively had 
CME. Therefore, not all aphakic 
patients with CME following scleral 
buckling reflect a previously underly- 
ing process. 

There did not seem to be a relation- 
ship between the angiographically 
evident CME and the nonfluorescing 
cystoid spaces seen on histologic 
examination, because the incidence of 
CME did not increase with the pres- 
ence of foveal detachment or the dura- 
tion of the foveal detachment. 

Four of our patients had cystoid 
spaces with normal angiography, as 
described by Cleary and Leaver,’ and 
it was our belief that this represented 
remnants of the histologic degener- 
ative cystoid spaces in that all four 
patients had their foveas detached 
preoperatively. 

Cystoid macular edema appeared in 
this study to delay the visual recovery 
of our phakic patients. Most impor- 
tantly, none of our phakic patients 
with foveal detachments in whom 
CME developed were able to recover 
to 6/12 (20/40) visual level. This dif- 
fers from the aphakic patients, among 
whom an equivalent percentage of 
those with or without CME achieved 


References 


4. Vogt A: Weitere ophthalmoskopische Beo- 
bachtungen im rotfreien licht: Echte netzhaut- 
faltschen: Cystiche Degeneration der Macula 
Lutea. Klin Monatsbl Angenheilkd 61:379-392, 
1918. 

5. Machemer R: Experimental retinal detach- 
ment in the owl monkey: Histology of retina and 
pigment epithelium. Am J Ophthalmol 66:396- 
410, 1968. 








6/12 (20/40) visual acuity, and the 









foveal status preoperatively was not a 
further risk factor. These results can- 
not be satisfactorily explained in this 
study. 

Kimball et al’ reported CME as 
related to eryopexy of peripheral reti- 
nal breaks. Unfortunately, in this 
study there are inadequate numbers 
of patients who were treated with 
modalities other than cryopexy, and 
consequently we cannot implicate 
cryopexy itself as being causative. 

The concomitant presence of other 
macular complications from sclera! 
buckling, such as macular pucker, 
choroidal folds, or RPE fallout, with 
CME complicates our understanding 
of the true effects on the visual acuity 
by these lesions. Hereafter, the harm- 
ful effects of these lesions per se on 
the visual acuity must be assessed 
only in the absence of CME. 

This study demonstrates that CME 
is a common accompaniment of scleral 
buekling procedures in both phakie 
and aphakic patients. This edema may 
be responsible for failure to regain 
foveal function in some patients. Te 
the present time, the cause of this 
edema remains the subject of specula- 
tion. 
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Sherry A. Feavier,. MS, Mathea R. Allansmith, MD 


@ The anterior sudaces of continuously 
worn therapeutic contact lenses and rou- 
tinely cleaned cesmetic lenses were com- 
pared by scanning electron microscopy. 
The continuwusiy worn lenses were uni- 
formly and camptetdly coated with materi- 
al thicker:ard sampether than that on the 

_incompletely coated cosmetic lenses. It is 
`: concluded that continuously worn lenses 
` build up ctožtings steadily, whereas rou- 
» tinely cleanect lenses have at least part of 
“the coating semaved with each cleaning. 
. (Arch Ophthaime) 98:1233-1236, 1980) 











Jrevious work Bas shown that the 

anterior surfaces of all worn con- 
tact lenses are costed. The coating on 
a routinely worr and cleaned lens 
appears irregular and occasionally has 
bacteria embedded within it, but some 
bare spots can be seen even on lenses 
from patients with giant papillary 
conjunctivitis” 

There are now contact lenses that 
can be wori continuously. Accumula- 
tion of suriase deposits: has been 
"caled the major factor in decreased 

toleration of suca lenses.’ Does the 

surface of a continuously worn lens 
differ from that of a lens that is 

- routinely removed. and cleaned? It is 

important co study the surface (the 
- coating anc/or lens) that rubs against 

“the upper “arsal eonjunctiva so as to 

understand better lens-related con- 

junetival pe 
this study were to examine the sur- 
faces of continuously worn, never- 
cleaned lenses, and to compare them 
with the surfaces of lenses worn for 
approximately the same length of 
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ems.’ The purposes of | 


time but cleaned daily or almost dai- 
ly. 


MATERIALS AND METHODS 


Nine lenses worn continuously without 
cleaning for periods from two to 24 
months, with an average of eight months, 
were removed with forceps or by the fin- 
ger-pinch method and examined. All had 
been worn as therapeutic lenses for corneal 
problems ranging from recurrent erosion 
to nonhealing herpetic ulcers. All patients 
were asymptomatic of ocular inflammation 
for weeks to months before the lenses were 
removed. Three lenses were lathe-cut 
lenses; the other six were spun-cast 
lenses. 

Five lenses were removed from asympto- 
matic cosmetic-lens wearers. The lenses 
had been worn daily for periods ranging 
from five days to 24 months, with an 
average of 19 months. Lenses were 
removed with forceps or by the. finger- 
pinch method after at least half a day’s 
wear. The subjects had been instructed to 
clean their lenses every day with surfac- 
tant and occasionally with enzyme, but it 
was not known whether and how often 
they followed this regimen. 

Lenses were fixed in 2.5% glutaralde- 
hyde in a 0.15M sodium phosphate buffer 
(pH 7.2) for one hour at room temperature. 
They were then postfixed in cold 1% 
osmium tetroxide in the same buffer for 90 
minutes, dehydrated in graded ethyl alco- 
hols, and dried in a eritical-point drying 
apparatus with carbon dioxide as the criti- 
cal-point transitional fluid. The lenses 
were mounted on aluminum sample stubs 
and coated with 60% gold and 40% palla- 
dium in a sputtering device. The anterior 
surface of each lens. was examined with a 
scanning electron microscope operating at 
20 kV. 


RESULTS 


All continuously worn lenses: were 
completely covered with a generally 
smooth matted coating, with no bare 
areas. Where the coating was cracked, 
it could be seen to be up to 2 p in 
thickness (Fig 1). The matted coating 
in some areas had what appeared to be 
fresh deposits of mucus-like material 
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rface of the Continuously Worn Contact Lens 


on top of the smooth coating (Fie 2). 
The previously reported’ trabecular 
and granular mueus-like 
were observed on top of the matted 
material. There were bactéria-like 
forms enmeshed in the coating. = 

The routinely worn and cleaned 
lenses all had coatings, which were 
generally thinner than these on con- 
tinuously worn lenses, and every lens 
had some area of bare surface exposed 
(Fig 3). The area of coating next to the 
bare lens area formed a very irregular 
surface (Fig 3). Like the centinuously 
worn lenses, these lenses had areas of 
trabecular and granular mucus-like 
material on top of what appeared to 
be a more mature (matted) coating. 
Bacterial forms were enmeshed in the 
coating. 


COMMENT 


The continuously worn lenses had 
thicker coats but more even surfaces 
than those worn daily. The coatings on 
both types of lenses seemed to be 
composed of the same elements, tra- 
becular and granular mucus-like ma- 
terial and some bacterial forms. 

When one observes contact lens 
coatings by comparing new lenses 
worn for only 30 minutes, new lenses 
worn for only eight hours, routinely 
worn cosmeti¢ lenses,’ and contin- 
uously worn therapeutic lenses, the 
following hypothesis arises: in the 
first few minutes and hours of wear, 
cells and scattered bits of mucus 
adhere to the plastic lens surface. As 
wear continues, more mucas is depos- 
ited on top of the early cell-and-mucus 
coating and is ground to a more amor- 
phous coating by the action of the 
upper lid. The fact that there are 
thicker and more complex coatings on 
routinely worn lenses than on new 
lenses worn only eight hours shows 
that the complete coating is not 
removed with each day’s cleaning, but 
some remains to form the basis of the 
next day’s coating. With routine 
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Fig 1.—Top, Coating on continuously worn contact lens. Note thickness of matted coating 
(bar = 10 4) (x 7,260). Bottom, Coating on routinely worn and cleaned contact lens. Note areas of 3 
nearly bare lens surface (arrow) (bar = 10 u) (x 7,075). = 
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Fey 2.—Top, Coating on continuously worn contact lens, showing trabecular and granular 
mucus-like deposits on top of more mature matted coating (bar = 1 u) (xX 28,182). Bottom, 
x Coating on routinely worn and cleaned contact lens, showing more recent deposits on top of 


mature coating. Note area of nearly bare lens (arrow) (bar = 10 u) (x 6,961). 
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Fig 3.—Top, Thick, matted coating on continuously worn contact lens, with generally 
smooth surface. Note that no bare lens surface is apparent (bar = 10 u) (x 6,963). 
Bottom, Routinely worn and cleaned contact lens, showing areas of bare lens surface. 
Note irregular surface of coating (bar = 10 u) (x 3,483). 


removal and cleaning, portions of the 


coating are removed and portions of 
the bare lens are exposed. In the cor- 
tinuously worn lens, the coating forms 
over the entire lens, and mucus-like 
material is continuously deposited on 
top of the older, now more homoge- 
nized and matted. coating. It is un- ` 
known whether there is a thickness 
beyond which no further coating 
occurs. 

It has not yet been determined 
whether the surface of a lens worn 
continuously for cosmetic purposes 


-differs from that of a continuously 


worn therapeutic lens. 


= The great thickness of the coating 


on some continuously worn lenses and 


the absence of any bare lens surface 


raise the question. of whether oxygen 
permeability changes as coating accu- 
mulates. 

It is now known. that every worn 
contact lens has a coating. It has not 
been determined whether the mor- 
phologic appearance and the thickness 
of the coating are related to the rela- 
tive comfort of lens wear. Coating 
may be necessary for comfort, but the 
discomfort felt by some wearers 
(probably because of individual char- 
acteristics) is indicative of lens- 
related conjunctival problems. 


This study was supported by grant HY-02098 
and Institutional. National Research Service 
Award: EY-02882-from the National Eye Insti 
tute, National Institutes of Health, and by a 
research grant from Allergan, Irvine, Calif. 
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Functional Analysis of Vision in Patients 


After Retinal Detachment Repair- 


Constance E 









A number of tests of vision were 
Í din patients after surgical repair 
retinal cetachment. The major tests 
rformed were Snellen visual acuity, 
erfarometic acuity, Stiles-Crawford 
ction, ard inorement-threshold analy- 
f janis it was possible to 
allt nections preoperatively. Al- 

though the sample is modest (ten eyes in 
“nine patients), trends in visual recovery 
are identified and discussed. 

‘(Arch Opitth eimor 98:1237-1244, 1980) 





here has been a single case report 
of recovery of receptor orientation 
as measured oy the Stiles-Crawford 
r- function’ alter surgical reattachment 
of a detached retina.’ 
CA atk of receptor orientation has 
been demozstrated in conditions other 
han rhegraategenous retinal detach- 
ant in which the neurosensory reti- 
na is separated from the pigment 
~ epithelium. In addition, resorption of 
subretinal uid has been aceompanied 
by recovery of reeeptor orientation.** 
It has beer suggested that regenera- 
tion of the receptar cell outer segment 
and restoretion of the anatomic rela- 
tionship be;sween neurosensory retina 
and pigmeat epithelium may explain 
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recovery of retinal function after reti- 
nal reattachment.’ 

Observations in experimental reti- 
nal detachment and reattachment 
support this assumption. Reversibility 
of histologic findings was seen in 
experimental retinal detachments in 
the ow] monkey that had lasted as 
long as 12 weeks.’ In areas where the 
retina was flatly detached, the photo- 
receptor layer appeared in better con- 
dition than in highly detached retinas. 
In addition, accumulation of fluid 
within the retina with resultant for- 
mation of cystoid spaces seemed 
related to both height and duration of 
detachment." , 

With retinal reattachment . there 
was a return of normal numbers of 
mitochondria and normal density of 
eytoplasmic ground substances in the 
inner segment of the retinal receptor, 
resumption: of normal configuration 
and orientation of lamellar disc mate- 
rial in the outer segment,’ and return 
of melanin granules to the apical pro- 
cesses of the pigment epithelium.” 

Functional recovery after retinal 
reattachment has been reflected in 
improvement in visual acuity," de- 
creases in visual-field defects,” and 
improvement in color discrimina- 
tion.*" 

Many observers have attempted to 
relate functional results with preoper- 
ative, operative, and postoperative 
findings. Clearly, in assessing func- 
tional results, it is necessary to be sure 
that there is no observable anatomic 
abnormality in the macula of the reat- 
tached retina." 


Vision After Retinal Detachment—Fitzgerald et al 





In the absence of findings. that 
would preclude substantial functional 
recovery, one may assess such recov- 
ery ina variety of ways. Tn this report, 
recovery of visual. acuity, receptor 
orientation, and retinal sensitivity in 
ten eyes of nine patients have. been 
assessed after retinal reattachment. 
In two patients it was possible to. 
obtain more complete functional data 
preoperatively, Assessment: of color 
discrimination ‘and dark: adaptation 
was made in selected patients. ~ 


METHODS 
Acuity Measurements 


Snellen acuity (at a test distance of 600 
cm) was tested using best correction. 

Interferometric acuity was assessed 
witha device incorporated into the Stiles- 
Crawford testing apparatus. The details of 
this instrument and testing methods have 
been reported.” 

In measures of Snellen acuity, a 20/20 
letter subtends five minutes:of arc on the 
retina whereas interference acuity devices 
generally measure a larger field (in. this 
test situation 1°) at a light level that may 
be log units brighter than-that used in 
obtaining Snellen acuity. Although each of 
these tests is regarded as an acuity mea- 
surement, the latter samples a larger field 
of receptors at a far brighter light level. 
Direct comparisons between these mea- 
sures may, therefore, not be valid. 


increment-Threshold vs Background 
Luminance 


Increment-threshold functions were ob- 
tained with the same two-channel Maxwel- 
lian view instrument that was used to 
obtain Stiles-Crawford functions and at 
each of the retinal locations that were 
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if Al = Constant 


Threshold Al 


pee 


z àl, Increment Threshoid = Constant 


Static (increment) 


Background (Cupola) 
Luminance | 


z Simple Sensitivity Loss 
i Normal 


Static (increment) 
Threshold Al 





Background (Cupola) 
Luminance | 


7 Sensitivity Loss and Alteration 
in Effective Adaptation Status 
Normal 


Static (increment) 
Threshold Al 





Background (Cupola) 
Luminance | 


Fig 1.~—Increment-threshold curves. Top, Normal curve. At very 

low background luminance, there is no change in static thresh- 

old. Over large portion of curve Al/I (Weber fraction) is a 

constant. It is important that other tests of visual function (eg, 
 Stiles-Crawford function) be conducted at background lumi- 
“nance that falls in this portion of curve. Center, Simple sensitivity 

loss, ie, curve is. shifted upward. Bottom; Combined response in 

which curve is shifted upward (simple sensitivity loss) but also to 
_ tight. In latter situation, it is’as if observer were adapted to lower 
. fight level. 








Extent of Duration 
Patient/ Detachment of Macular 
Age, yr Eye/Lens Clockwise Detachment 
1/69 OD/aphakic Inferior 4 to 8 2 wk 
2/68 OD/ phakic Superior 8:30 to 1:36 6 days 
3/64 OD phakic Temporal 7:30 to +t day 
12:30 
4/63 OD /phakic Temporal 6:15 to 1 wk 
12:00 
5/59 OD/pseudophakic inferior 4:15 to 9:30 10 days 
OS/ pseudophakic Inferior and nasal 3 ło 3 days 
11:45 
6/56 OS /phakic Superior 10:30 to 3 <1 Wk 
7/55 OS/phakic Tempora! and inferior 2 mo 
1 to 9:15 
8/50 OD/aphakic inferior 4 to 9 10 days 
9/19 OD/ phakic inferior 4 to 8:30 4 days 


Fiat SC Fuaction 





Noma! SC Functior 
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4 3 2 1 0 1 
Position in Entrance Pupil, mm 


Fig 2.—Normai Stiles-Crawford (SC) function shows peak sensi- 
tivity at point 0, with declining sensitivity as angle ef light incident “y 
on receptor sampled becomes greater. Flat SC function shows — 
no alteration in sensitivity with variation of angle of light incident 

on receptors sampled. : 





subsequently tested for receptor orienta- 
tion. (In a Maxwellian view instrument the 
light energy is focused in the pupil of the 
eye rather than on the retina. The object of 
regard is focused on the retina. This allows 
independent control of the energy and the 
object of regard. This principle-is used 
widely in optics and vision function test- 
ing.) After a suitable adaptation. period, 
increment. (or static) thresholds were mea- 
sured at four different. background levels 
ranging from 0.62 to 3.5 log photopic tro- 
lands. The dominant. wavelength of both 
the increment flash and the test field was 
620 nm. Both the test flash (0.36°) and the 
background field (4° 24°) entered the cen- 
ter of the entrance pupil of the eye. Correc- 
tive lenses: were placed in front of. the 
observer's eye whenever necessary to min- 
imize blur, and their vertex distance was 
carefully recorded. Thresholds were deter- 
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mined by the method of adjustment, with 
the observer controlling the density of a 
continuously variable, neutral-density 
wedge. The temporal parameters of the 
task were identical to those used in Stiles- 
Crawford determinations. 

The increment threshold or sensitivity 
response is a measurement of the static 
threshold at varying background bright- 
ness. Figure 1, top, shows a sample plot of a 
normal increment threshold. The lumi- 
nance required first to detect a statie (in- 
erement threshold) target is plotted on the 
ordinate, and the backgreund (cupola) 
luminance, which is altered in log unit 
steps, is plotted on the abscissa. Increase in 
threshold (that is, a linear upward shift in 
the data curve) represents a simple loss in 
sensitivity (Fig 1, center), whereas an 
upward shift combined with a shift to the 
right in the curve represents a loss in 


sensitivity plus an alteration in the effec- 
tive adaptation status (ie, response is as if 
the observer were adapted to a lower level 
background luminance) (Fig 1, bottom). 

In the data in the Table, increase in 
retinal sensitivity was calculated at the 
lowest measured level of background lumi- 
nance, as this seemed to be the most sensi- 
tive:indicator of this function. That baek- 
ground level was 0.62 log photopic tro- 
lands. 


Stiles-Crawford Measurements 


For both interferometric measurements 
and- Stiles-Crawford measurements, the 
patient-was held rigidly in place with £ 
bite-bar/headrest assembly. The entire 
assembly could be translated with remote 
controls through X, Y, and 4 axes. The fully 
dilated pupil of the entrarce pupil of the 
eye was sharply focused and positioned 
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Cliracal Data 






























Postoperative 
Preaperative Drainage of inter- 
Visual Subretinal Follow- Snellen terence 
Aouity Fluid up, mo Acuity Acuity 
20/78 No 20/25 20/17 






aa 20/480 Yes 5 20/40 — 1 20/19 
High Goursing fin- No 4 20/40 — 2 20/13 
os gers 
High Sand move- Yes, but 4% 20/25 20/48 
ments macula 
: Still off 
Flat 20/86: No 5 20/30 — 2 20/21 
“Flat 30/50 + 2 No 5 20/30 — 2 20/17 
Fiat 207400 Yes 4 20/30 + 2 20/14 
Flat Courting fin- Yes 4 20/40 — 1 20/13 
gers 
Flat ZO/TO 4 No 4% 20/20 20/11 
Fiat 80/56 to Yes 1 20/15 — 1 20/11 
20425 — 2 
a Fixation OD 
Bo) Acuity. 
= Snellen. Interference Horizontal 
ee a LO mE 4/12/79 
20/60 20/20: | 
go i 
mond 
a 
ee ee: 
20/40. 20/14 5 
ee 
oo 
@ 
a 
F 
~ FOr 
20/40 20/13 | 
Ow’ 


3 2-1 0 1l 
Position:in Entrance Pupil, mm 
{1 mm=2.4° Angle of Incidence at Retina) 








2 3 0.5 1.5 2.5 35 
Background Illuminance, |, 


tog Photopic Trolands 





Fig 3.—Stiles-C:awford function plotted on left essentially is flat four months. after 
Surgery. Vertical line represents 1 SD from mean. Sensitivity Gncrement threshold) 
_ function plotted on: right shows both shift upward and to right. With time, there is 
_ fecovery toward normal in each of these parameters of increment-threshold function. 
-Measurements in eye not operated on were not possible because oë dense cataract. In all 
ther patients eve rot operated on was used as control (patient 3, surgery March 30, 


1979). 


symmetrically around the center of the 
reticule on whieh it was imaged. Through- 
out the session, che position of the eye was 
monitored contiauously using an infrared 
image converter. Continuous ‘adjustments 
during testing prevented changes in eye 
position of more than 0.1 mm. ~ 
Stiles-Crawford funetions were mea- 
sured with an increment-threshold proce- 
dure in a two-channel Maxwellian view 
~yAnstrument. One channel was used to pre- 
, Sent a steady 4° 24’ wrange field of 3.04 log 
“photopic irolands. The second channel was 








nd. The visual augle subtended by the 
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test flash was 0.36°. The test beam always 
entered the center ef the pupil, while the 
background beam was shifted from the 
entrance pupil center across the pupil in a 
stepwise fashion. TEis method determines 
the luminance of the background: field 
needed to bring the test spot to threshold 
as a function of pupil entry position, It is, 
therefore, essential that the testing is con- 
ducted on the Weber (AI/I = constant) 
portion of the increraent-threshold curve.” 
To ensure that the patient always viewed a 
centered test field. the location of the 
background field stop was adjusted as nec- 
essary. Thresholds were determined by the 
method of adjustment. Every effort. was 
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increase 


in Retinal 
Stites-Crawford Sensitivity,- 
Function Log Units- 
Little Boe 








- Good recovery 
Flat 


Moderate re- 
covery 


Moderate re- 
covery : 


Moderate re- 
covery 


Moderate re- 
covery 


Good recovery 


Little recovery 
Good recovery 





made to minimize blur at the test loeus. 

Stiles-Crawford function is a measure of 
the directional sensitivity of the retinal 
receptors. The peak of the function. indi- 
cates the central orientation tendency of 
the receptors in the area sampled, A flat- 
tening of the Stiles-Crawford curve indi- 
cates a disturbance in receptor alignment 
in the area sampled (Fig 2). In a patient 
with reasonably good vision, in obtaining a 
Snellen acuity, the number of cells sampled 
might be of the order of 100, whereas in 
obtaining a Stiles-Crawford function using 
a 0.36° field, the number of cells sampled is 
in the range of thousands." Homogeneous 
alteration of alignment in the sampling 
area may not be present. Thus, the Stiles- 
Crawford function describes the general 
tendency for alignment in the area sam- 
pled and probably reflects the better 
oriented and most sensitive cells for a 
given stimulus set. 

The Stiles-Crawford function was rated 
for patients on a four-point seale from flat 
(4), little (3), moderate (2), to good. (1) 
recovery by observers (D.G.B. and J.M.E.) 
without knowledge of degree of preopera- 
tive macular detachment or operative: pro- 
cedure. 











Dark Adaptation 


With the Stiles-Crawford apparatus, 
dark adaptation can also be measured 
within a precisely localized region of the 
retina. The subject was first light adapted 
by a 30-s exposure to white light with a 
retinal illuminance of 30,000. photopic tro- 
lands. The adapting beam covered approxi- 
mately 4.5° of retina. Immediately on the 
offset of the adapting beam, the subject 
began to observe an orange test spot 
(0.36°). The test spot (150-ms duration) 
flashed once per second. The subject con- 
tinuously adjusted the intensity of the test 
spot to keep it just below threshold.. The 
parameters of the test spot essentially 
limited the task to a test of photopic vision. 
Therefore, dark adaptation was tracked 
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functions are plotted below as normal 


< often. for only five minutes and could be 
repeated as necessary. 

Patients tested showed reduction in sen- 
sitivity (ie, they failed to react to normal 
= threshold). After retinal detachment re- 

pair, there was recovery of sensitivity with 

time, and alterations in rate of dark adap- 
tation improved in time. : 
Color Vision 

Assessment of hue discrimination was 
-made with the Farnsworth-Munsell 100- 
hue test carried out monocularly. under 
< reproducible conditions. of artificial. day- 

light and with the anomaloscope. . The 
methods for the latter have been summa- 
rized previously.” 
RESULTS AND COMMENT 


It was necessary for patients’ to 
have about 20/60 or better vision post- 
‘operatively for these visual function 
tests to be performed. The problem is 
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Position in Entrance Pupil, mm 


control (patient 7, surgery Jan 5,1979). 


one of steadiness of fixation: Patient- 


selection was, therefore, biased to- 
ward good visual results. This is prob- 
ably reflected in the fact that no 
patient had a total retinal detach- 
ment, but in all patients the macula 
appeared to be involved. All testing 
was limited to the central area, and, 
when possible, the second eye was 
used as a control. 

In this group of patients, the opera- 


- tive technique was confined to the use 


of exoplants either segmental or 
encircling with cryopexy of retinal 
holes. Whether or not subretinal fluid 
was drained is indicated in each 
ease. 

Information that seemed relevant 
on the basis of previous experimental 
and clinical studies is included for 
each patient (Table). 


Background I!luminance, |. 
Log Photopic Trolands 


Fig 4.—Stiles-Crawford function plotted at left shows good recovery of function four months after surgery. Sensitivity 
(increment threshold) plotted at right showed simple upward shift that recovered with time. Vales from right eye for both 


In two patients, complete preopera- 
tive testing. was possible. Detailed 
results from one (patient 9) follow. In 
each of these patients, an inferior 
retinal detachment was present, and 
it was the judgment of the surgeon 
that tests that required sitting in an 
upright position would not be detri- 
mental. The timing of the surgery and 
its satisfactory completion were inde- 
pendent of visual testing in all eases. 

The results of these tests are shown 
for patients 3 (Fig 3), 7 (Fig 4), and $ 
(Fig 5); These patients were chosen as 
representative of the group. Detailed 

: data for each patient have not beer, 
presented because of considerations 
of space. 

Patient 3 showed flat Stiles-Craw- 
ford functions throughout the testing 
period. Snellen acuity had recovered 
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used for Stiles-Crawford and interfer- 
ence acuity testing may partially 
explain the discrepancy with Snellen 
acuity. Dark adaptation in this pa- 
tient failed to reach normal values 
four months after surgery. There 
remained a 1 log unit difference in 
threshold between the eye operated on 
and the normal control eye. 

Patient 9 had preoperative testing 
of both Stiles-Crawford function, 
which showed some residual reeeptor 
orientation, and retinal sensitivity 
(increment. threshold), which showed 
both an upward shift and a shift to the 
right. Both functions recovered dur- 
ing a one-month period, with a good 
Stiles-Crawford function and an in- 
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sCrawtord function plotted at left shows some preoperative residual function at fovea and rapid recovery to gcod 
Í In eliring.one month. Sensitivity (increment threshold) function plotted at right shows recovery to normal from both a shift 
ipward and to right. Values trom left eye for both functions are plotted below as normal control (patient 9, surgery June 8, 


-crement-threshold curve comparable 


with the control eye. Snellen acuity. 
was 20/15—1, and interference acuity 
was 20/11. The anomaloscope shewed 
a modest protan shift. Dark adepta- 
tion showed a failure to reach normal 
threshold as deseribed in patient 7. 

-Of interest is the Stiles-Crawford 
function 2° superior to the fovea eom- 
pared with 2° inferior to the fovea 
(Fig 6). (This assumes that the central 
fovea corresponded to fixation.) The 
former is normal, whereas the lazter, 
which was located in a position wiere 
the retina was highly detached, had 
only partially recovered. 

There is a general improvement in 
time demonstrated by acuity data 
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Fig 6.—Stiles-Crawford function 2° superior to fixation (SVF), 
which: tests. point inferior to fovea on retina, is moderate (plot 
above), whereas 2° inferior to fixation (IVF), which tests superior 
retina (not previously detached), is good (plot below). Inferior 
retina rose sharply just below fovea preoperatively with a visible 
line of demarcation; whereas fovea itself was flatly detached 
(patient 9, OD). 
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Fig 10.—Stiles-Crawford function retated to preoperative macular 
detachment (top) and drainage of subretinal fluid (bottom). Flat 
(4), little (3), moderate (2), and good (1) recovery are noted. Some 
recovery in Stiles-Crawford function is observed in all patients in 
whom flat detachment of macula was. present preoperatively. 
Patients in whom there was drainage of subretinal fluid showed 





(Fig 7), Stiles-Crawford analysis (Fig 
8), and analysis of relative sensitivity 
(Fig 9) after surgical repair < retinal 
detachment. ` 

‘Some patients show good recovery, 
me modest recovery, and some little 
r no recovery in the visual functions 
mpled. Some are continuing to 
recover after a four- to five-month 
|. postoperative -course while others 
have stabilized. 

“Improvement in one visual function 
need not be aceompanied by improve- 
ment in others, although there seems 
to be a uniform covariance in the best 
of cases (patient 9) and in the worst of 
cases (patient 1). 

When one considers the relationship 
between the Stiles-Crawford effect 
and visual resdlution, certain factors 
need to be considered. First, at the 
center of i fovea, the distance 

i scanters is approximate- 

e waali correspond to 
esöution of 20/7 or 20/8. 
have been approached 
‘USI tensity, high-contrast 
i rgets and/er interferometric tech- 
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niques. Considerable disturbance in 
alignment would be needed to reduce 
resolution to 20/40 or 20/60. Thus, loss 
of resolution related to disturbance in 
orientation alone is generally not 
large. The important point is that it is 
identifiable. Part of the loss in resolu- 
tion would be caused by less: light 
being admitted to the receptor and 
part caused by cross talk resulting in 
reduced effective stimulus level and 
contrast.” As pointed out previously, 
the Stiles-Crawford function tested a 
larger area than that needed to make 
a resolution judgment. Hence, the 
presence of a critical few well- 
oriented cells can allow fine resolution 
in the presence of overall disturbance 
in photoreceptor alignment. 

Clinical considerations that have 
been predicted to influence functional 
results’*** have been eliminated in 
this patient sample except for some 
preoperative poor visual acuities. That 
is, all patients are younger than 70 
years; in no patient was there difficul- 
ty in visualizing the retina because of 
the presence of a cataractous lens, and 
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moderate to good recovery of Stiles-Crawford function. 


in no patient was a pars plana detach- 
ment observed; duration of detach- 
ment was relatively short, and in no 
patient was postoperative uveitis or 
macular pucker observed (although 
patient 5 [OS] showed mild eystoid 
macular edema). 

Only two patients showed ‘high 
detachment of the macula (patients 3 
and 4). Best recovered. Snellen acuity 
was 20/40— in each of these patients, 
but whereas one showed no evidence 
for receptor orientation (patient 3), 
the other (patient 4) showed recovery 


-to a moderate ‘Stiles-Crawford func- 


tion. It is also of interest (Fig 10, top) 
that each patient who showed good 
recovery of the Stiles-Crawford func- 
tion had a flat detachment of the 
macula. This would support the exper- 
imental work relative to height of 
retinal detachment and severity of 
anatomic change.’ 

Drainage of subretinal fluid (Fig 10, 
bottom) could not be related directly 
to Stiles-Crawford function, although, 
once again, all patients who had drain- 
age at the time of surgery showed 
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good or moderate recovery. Figure 10 
shows trends, but the number of cases 
is too limited. to draw broad conclu- 
sions. 

In the majority of cases there was a 
trend toward improvement of visual 
function in time. Simple improvement 
in Snellen acuity clearly did not give a 
full picture of the functional status in 
these patients. 

From these preliminary studies, 
further investigations may be de- 
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. signed that will permit a more com- 


plete functional analysis of the status 
of. patients in whom repair of retinal 
detachment has been performed. 
Testing as soon as possible after sur- 
gery and again at four months would 
seem to be practical and would identi- 
fy the changes we have now docu- 
mented more fully. Perhaps a sample 
large enough to allow statistical anal- 
ysis will permit more effective predic- 
tions of postoperative visual function 
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Vitreous Loss Managed by Anterior Vitrectomy 


Long-term Follow-up of 59 Cases 


Brian B. Berger, MD; Kevin 0. Zweig; Gholam A. Peyman, MD 


_. © Filty-nume cases of vitreous loss man- 
aged by arseriar vitrectomy were followed 
for an average of 26 months. Thirty- 
Cases were managed by automated 
mior vivectomy and 22 by cellulose 
Sponge arterior vitrectomy. Both tech- 
iques, when performed by resident oph- 
thalmologists, give equivalent results. 
r viirectomy for vitreous loss gives 
igniticantiy better results than nontreat- 
ment of wtreous loss but significantly 
` poorer results than uncomplicated inira- 
capsular cataract extraction. This is large- 
ly caused oy the increased incidence of 
chronic cystcid macular edema after 
vitreous less. Vitreous loss treated by 
anterior vitectomy is associated with 10% 
-to 15%. greater endothelial cell loss than 
_uncomplicatec intracapsular cataract ex- 
ion. 
ch Ophthaimo! 98:1245-1247, 1980) 












f treou: loss is recognized as the 
o most serious common complication 
of eataraet surgery. The peor long- 
erm resuits after untreated vitreous 
loss are cenfirmed by Vail. For many 
years the prevailing wisdom was to 
disturb the vitreous as little as possi- 
ble after ~ttreous loss. The first devia- 

_ tion from this concept was Maumen- 
ees? suggestion to aspirate fluid 
vitreous chreugh the pupil with a 
blunt-tipped 18-gauge needle. Kasner* 
recommended picking up the formed 
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ment of Ophthalmology, Uni- 
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vitreous with cellulose sponges and 
cutting it with scissors in the perform- 
ance of his “radical anterior vitrecto- 
my.” Gass‘ described an open-sky 
anterior vitrectomy that combined 
these last two techniques. The intro- 
duction of automated vitrectomy in- 
struments. has simplified the proce- 
dure of anterior vitrectomy. Peyman 
and Sanders‘ have advocated a closed 
system automated anterior vitrecto- 
my to maintain intraocular pressure. 

Initial published reports after the 
introduction of Kasner’s te¢hnique 
showed that the eye could tolerate the 
removal of vitreous” but the visual 
results were not substantially better 
than in Vail’s series of untreated 
vitreous less. Several recent studies 
have indicated that vitreous loss man- 
aged by open-sky anterior vitrectomy 
with sponges gives better visual 
results and fewer complications than 
vitreous loss left untreated." 

We report the long-term: visual 
results and complications of automat- 
ed anterior vitrectomy in 37 cases 
compared with cellulose sponge ante- 
rior vitrectomy in 22 cases. Endothe- 
lial cell loss caused by vitreous loss and 
anterior vitrectomy is reported; to our 
knowledge, for the first time in a 
large series of patients. 


SUBJECTS AND METHODS 


Complete follow-up information was 
obtained on 59 eyes in 57 patients who 
experienced vitreous loss at cataract sur- 
gery that was managed by anterior vitree- 
tomy. The medical record and operative 
note of each patient were reviewed in an 
attempt to identify factors that ¢contrib- 
uted to vitreous loss. All patients were 
treated by resident ophthalmologists at the 
University of Illineis Hospital Eye and Ear 


Infirmary. The average length of follow-up 
was 26 months; the minimum was 12 
months. The average age of the patients 
was 60 years at the end of the follow-up 
period. Fifty-three eyes (90%) had intra- 
capsular cataract extraction or planned 
extracapsular cataract extraction through 
a standard full incision, and six eyes (10%) 
had _ phacoemulsification. Thirty-seven 
eyes (63%) were managed with an automat- 
ed vitrectomy instrument {Peyman vitro- 
phage), and 22 eyes (87%) were managed 
with cellulose sponge anterior vitrectomy. 
The average length of follow-up was 20 
months in the automated vitrectomy group 
and 33 months in the sponge vitrectomy 
group. 

All patients had a complete eye examina- 
tion including refraction, and fluorescein 
angiography of the fundus was performed 
if visual acuity was less than 20/40. Intra- 
ocular pressure was considered elevated if 
it was recorded-as normal preoperatively 
and then required continual medication 
postoperatively to control the pressure, in 
the judgment of the patient's physician. In 
30 (53%) of the 57 patients, one eye under- 
went intracapsular cataract extraction 
with anterior vitrectomy, and the fellow 
eye underwent uncomplicated intracapsu- 
lar cataract extraction. In 23 of these 
patients (77%) satisfactory pictures of the 
central corneal endothelium of both eyes 
were obtained three to 18 months postoper- 
atively with a specular microscope. Corneal 
endothelial density was determined as pre- 
viously described.” Statistical analysis was 
performed using the x’ test, analysis of 
variance, and the likelihood ratio test, as 
appropriate. 


RESULTS 


Associated factors possibly contrib- 
uting to vitreous loss in these 59 cases 
are listed in Table 1. Fifty-four of the 
57 patients were tested for serologic 
evidence of syphilis. Twelve (22%) of 
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the 54 had positive reactions. Posteri- 
or synechiae were present in three 
cases (5%) because of either previous 
intraocular surgery or iridocyclitis. 
Unconventional surgical. procedures 
were performed in 16 cases (27%). A 
temporal approach was used in three 
cases (5%) to avoid filtering blebs. 
Intraocular lens implantation was 
attempted in two cases (8%), but in 
neither case was a lens implanted. 
Inadequate ocular akinesia after a 
retrobulbar block prompted the injec- 
tion of local anesthesia to block specif- 
ic rectus muscles in two cases (3%). In 
many cases more than one contribut- 
ing factor was identified; therefore, 
the total number listed exceeds the 
total number of cases. In only five 
cases (8%) could no contributing factor 
be identified. 


Visual. results are divided into the 
best acuity obtained postoperatively 
(Table 2) and the final acuity obtained 
at the last follow-up examination (Ta- 
ble 3). There is no significant differ- 


ence between the visual results 
obtained with cellulose sponge vitrec- 
tomy compared with automated vit- 
rectomy (P > .05). 

The causes for final visual acuity 
less than 20/40 are listed in Table 4. 
The major cause of poor vision is 
chronic cystoid macular edema, which 
had an equal incidence in both anteri- 
or vitrectomy groups. In addition to 
the eight cases of chronic cystoid 
macular edema, there were eight oth- 
er cases of transient cystoid macular 
edema verified by angiography in 
which visual acuity was reduced below 
20/40 for a period of several months. 

















Table 1.—Factors Associated With Vitreous Loss 


intracapsular cataract extraction—patient younger than 45 yr 3(5) 


Unconventional procedures 
























Phacoemulsification 6(10) 
Temporal approach 3(5) 
Smith-Indian 2(3) 
-~ Attempted intraocular lens implantation 2(3) 
Forceps extraction 2(3) 
Erysiphake extraction 1(2) 


High myopia (> 6.00 diopters) 2(3) 


*Three cases with positive serologic test results. 
{Fifty-four of 57 patients underwent serologic testing. 


Table 2.—Best Postoperative Visual Acuity (P > .05) 


Anterior Vitrectomy, 
No. (%) 











Visual Acuity Sponge Automated Total, No. (%) Visual Acuity 





20/20-20/40 20(91) 26(70) 46(78) 20/20-20/40 
20/50-20/100 2(9) 9(24) 1119) 20/50-20/100 

207200-207400 
Total 22(100) 37(100) §9(100) 






























Anterior Vitrectomy, 
No. (%) 
Causes Sponge Automated Total, No. (%) 
Senile macular degeneration 1(5) 5(13) 6(10) 
Retinal detachment 0 1(3) 1(2) 
Updrawn pupil 45) 0 1(2) 
Preexistent glaucoma Q 1(3) 1(2) 
Total 5(24) 13(35) 18(31) 
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22(100) 








Furthermore, there were eight cases 
in which clinical courses were consis- 
tent with transient cystoid macular 
edema, but angiography was not per- 
formed. Therefore, the true incidence 
of symptomatic cystoid macular ede- 
ma after anterior vitrectomy was 
between 28%. and 42% (Table 5). 

On examination most patients were 
found to have had adequate anterior 
vitrectomies, with only seven cases of 
vitreous incarceration in the wound. 
The vitreous was behind the iris plane 
in all other cases, although occasional- 
ly it was adherent to the iris. In 14 
cases the iris was incarcerated in the 
wound. In one case the pupil was 
severely updrawn with an asscciated 
vitreal membrane obscuring the me- 
dia. There was no correlation between 
these findings and vitrectomy tech- 
nique. 

In the sponge vitrectomy group all 
11 patients in whom the fellow eye 
underwent uncomplicated intracapsu- 
lar cataract extraction had successful 
specular microscopy performed on 
both eyes postoperatively. The aver- 
age additional endothelial cell loss in 
the eye with vitreous loss in this group 
was 15.1%, with a range of 0% to 51%. 
In the automated vitrectomy group 
there were 19 patients in whom the 
fellow eye underwent uncomplicated 
intracapsular. cataract extraction. 
Twelve of these patients had success- 
ful specular microscopy performed on 
both eyes. The average additional 
endothelial cell loss in the eye with 
vitreous loss in this group was 12.6%, 
with a range of 0% to 49%. The differ- 
ence between the two groups was not 
statistically significant (P > .05). 


Table 3.—Final Postoperative Visual Acuity (P > .05) 


Anterior Vitrectomy, 
No. (%) 


oon eeenemnareininiiny, 


Sponge Automated 
17(77) 24(65) 
~ 448) | 


Total, No. (%) 
41(69) 


16) 


37(100) $9(100) 













Table 5.—incidence of Cystoid 
Macular Edema (CME) Reducing 
Visual Acuity < 20/40 


No. (%) of 
Patients 





Transient CME 







Verified* 

Clinical 8(14) i 
Chronic CME* | 
Total symptomatic i 


*CME was verified by fluorescein angiogra- 
phy. 
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Combinsieg both groups, the mean 
endothelial sall density was 1,754 in 
the eye with vitreous loss (SD = 360) 
and 1,942 the fellow eye 
GD = 884). 
Postoperative complications of an- 
flor vitreceemy not listed in Table 4 
clude: sd IOP, whieh developed 
in four eyes 18%) in the sponge 
-vitrectomy group and in two eyes (5%) 
“Mn the agtomated vitrectomy group, 
cand retinal detachment, which oc- 
“ocurred in zero eyes in the sponge 
vitrectomy group and in two eyes (5%) 
in the automated vitrectomy group. 
Both retinal deiachments were rheg- 
matogensus ane did not occur at the 
time of vitrectomy. One was a partial 
cetachment, and one was total. Both 
cases were managed successfully by 
conventional retinal detachment sur- 
gery. There was no chronic keratopa- 
thy, uveitis. «or persistent vitreous 
hemorthage in this series. 


COMMENT 


Jarrett? deseribed the frequent 
vassociation cf syphilis with lens dis- 
placement, reperting a minimum of 
I% positive: serologic test results in 
his series of dens dislocation. Three 
27%) of our II patients with a dis- 
placed leas liad serologic evidence of 
syphilis, but. surprisingly, 22% of all 
the cases in wurseries of vitreous loss 
had positive serologic test results. 
This high: incidence may be fortuitous 
or may suggest a causal role of syphi- 
lis in vitreous dess. 

A local musele: block can contribute 
to vitreous less by causing a buckling 
effect of ‘he selera if the liquid anes- 
thetic ts «confined by conjunctiva or 

_Tenon’s capsule. In more than one 
fourth of the cases in our series, an 
“tneonventional procedure was per- 
formed ai the'time of vitreous loss. A 
her rate «f somplications may be 
expected wher an unfamiliar surgical 
technique is performed. Certainly the 
general inexpervence of resident oph- 
= thaimologists was an overall contrib- 
-uting factor te vitreous loss and may 
have been the major factor in those 
five cases in which a specific cause 
could not be deatified. 

Whereas 75% of the cases of anteri- 
or vitrectomy achieved a visual acuity 
of 20/40 ar better at some point post- 
operatively, only 69% were able to 
maintain ‘this vision to the end of the 

Study. These figures suggest that 

4. vision does deteriorate with time and 
\ emphasize the necessity of an ade- 
quate fo af at least one year to 

nal outcome validly. 

> results after sponge 

x anc sutomated vitrectomy 
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are both significantly better than 
those reported by Vail for nontreat- 
ment of vitreous loss (P < .85). The 
final visual results in our series com- 
pare favorably with the results 
reported by the Cataract Survay Com- 
mittee commissioned by the American 
Academy of Ophthalmology end Oto- 
laryngology." Of 228 cases of vitreous 
loss reported in the Academy series, 
67% achieved an acuity of 20/40 or 
better compared with 69% in our se- 
ries. Although these 228 cases repre- 
sent the largest series of vitreous loss 
ever reported, the management var- 
ied widely, and the length of fellow-up 
was not specified. Our visua! results 
can also be compared with those of the 
Academy series of uncomplicated in- 
tracapsular cataract extractions, in 
which visual results were reported for 
each ten-year age group." In the 60- 
to 69-year-old age group, 89% of the 
cases in the Academy series achieved 
an acuity of 20/40 or better. Even 
when vitreous loss is managed with 
the best available techniques, the final 
visual results do not approach those of 
uncomplicated eataract surgery. The 
main reason for poor vision after 
anterior vitrectomy is chronic cystoid 
macular edema. There was no associa- 
tion between iris or vitreous incarcer- 
ation in the wound or race and chronic 
cystoid macular edema. There was no 
apparent reason for’ some #yes to 
develop chronic macular edema and 
other eyes not. 

It seems that there is a tendency for 
visual results after sponge vitrectomy 
to be better than those after automat- 
ed vitrectomy. However, analysis of 
the causes of poor vision (Table 4) 
shows that the main diference 
between the two groups is the greater 
occurrence of senile macular degener- 
ation in the automated vitrectomy 
group. We do not believe tha: this is 
caused by vitrectomy technique. It is 
our clinical impression that automated 
anterior vitrectomy is faster. easier, 
and results in less postoperative 
inflammation than cellulose sponge 
vitrectomy. However, the visual re- 
sults seem equal. Both techniques 
seem to be equally safe in the kands of 
resident ophthalmologists. 

This study indicates that on the 
average there is a 10% to 15% decrease 
in endothelial cell density after 
vitreous loss managed by anterior 
vitrectomy in addition to that accom- 
panying the cataract extraction itself. 
Assuming an average endothelial cell 
loss of 7% after uncomplicated intra- 
capsular cataract extraction,” one 
could expect a 17% to 22% endothelial 
cell loss after intracapsular cataract 


extraction with vitreous loss and ante- 
rior vitrectomy. A surgeon contem- 
plating intraocular lens implantation 
in this situation should realize that 
approximately 20% endothelial cell 
loss has already occurred before the 
intraocular lens has beer implanted. 

Retinal detachment and secondary 
glaucoma after vitreous loss have 
been reduced by antericr vitrectomy 
but not eliminated. Vail! reported a 
7.3% incidence of retina. detachment 
and 13.1% incidence cf secondary 
glaucoma after untreated vitreous 
loss compared with 3% retinal detach- 
ment and 10% glaucoma in our series 
of 59 cases. ' 


This investigation was supporzed in part by the 
Illinois Lions Foundation, Chicago, core grant 
1P30EY01792 from the National Institutes of 
Health, Bethesda, Md. 

Paul Homer, MD, Norman Jednock, OP, and 
Marlene Fishman, OP, assisted in performing 
specular microscopy. Thakorbhai K. Patel pro- 
vided statistical analysis. 
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Closed Vitreous Surgery 


XVII. Results and Complications of Pars Plana Vitrectomy 


Kweku N. Ghartey, MD, FRCS(C); Felipe I. Tolentino, MD; H. MacKenzie Freeman, MD; 


J. Wallace McMeel, MD; Charles L. Schepens, MD; Lloyd M. Aiello, MD 


è Two hundred consecutive closed 
vitrectomies through the pars plana were 
observed for at least five years after oper- 
ation to determine the results and analyze 
the complications. Vitrectomy was per- 
formed to remove vitreous. opacities in 
56.5% of the eyes (group 1), as a prelimi- 
nary procedure in the course of retinal 
reattachment in 42% (group 2), and to 
“reconstruct the anterior segment in 1.5% 
‘(group 3). Of the group 1 eyes for which 
adequate follow-up data were available, 
visual acuity improved notably in 64.2%, 
showed no change in 11.3%, and deterio- 
rated in 24.5%. The respective percent- 
ages for the other groups were as follows: 
23.3%, 19.2%, and 57.5% for group 2; and 
0%, +66.7%, and +33.3% for group 3. The 
most common complication during opera- 
tion was bleeding in the vitreous, espe- 
cially in diabetic patients; retinal. break, 
lens injury, and vitreous-base avulsion 
followed in frequency. Postoperative 
bleeding occurred. in 23% of eyes but 
usually resolved spontaneously and re- 
quired no further surgery. There was post- 
operative glaucoma in 20% of the eyes. 
Corneal decompensation (15% of all 
cases) and rubeosis iridis (also 15%) had 
-a propensity to occur in diabetic patients. 
Multiple procedures seemed to. predis- 
pose eyes undergoing vitrectomy. to 
rubeosis. Fibrous ingrowth into the 
vitreous through the sclerotomy was seen 
in five eyes and was associated with reti- 
nal detachment in one. 5 

{Arch Ophthalmol 98:1248-1252, 1980) 


(sed vitrectomy through the pars 

plana has become a widely ac- 
cepted technique for removing vitre- 
ous opacities and releasing vitreous 
traction membranes. In 1970, three of 
us (FLT, C.L.S., and H.M-F.) devel- 
oped an automated vitrectomy system 
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with power control to regulate evacua- 
tion, infusion, and intraocular pres- 
sure during operations. A deseription 
of this system was published in 1975,’ 
From 1970 through 1978, we used it in 
1,600 closed pars plana vitrectomies. 
This communication reports our long- 
term observations on 200 consecutive 
pars plana vitrectomies performed 
with this unit and discusses the com- 
plications. This report differs from 
others?* in that it features long-term 
postoperative observations (ranging 
from 60 to 84 months, with an average 


‘of 69.5 months). 


METHODS 


Closed vitrectomy was performed for the 
ocular conditions listed in Table 1. Most 
patients were from Retina Associates; a 
few were from the Retina Service of the 
Massachusetts Eye and Ear Infirmary. 
Surgery was performed by the Retina 
Associates or, in a few cases, by the 
Vitreoretinal Fellows under the supervi- 
sion of the Retina Associates. Previously 
described vitrectomy techniques*’ were 
used. 

Data pertaining to preoperative vision 
and surgical complications during opera- 
tion were obtained from patient records. 

























Vitreous opacities (group 1) 
Vitreous hemorrhage 
Diabetics 
Nondiabetics 
Vitreous amyloidosis 
Total 


Retinal detachment (group 2) 
Rhegmatogenous 
Massive preretinal retraction 
Giant retinal tear 
Retinal tear 
Nonrhegmatogenous 
Proliferative diabetic retinopathy 





Ruptured globe 
Perforating trauma 
Total 






Microcystic macular edema 
Anterior segment disorganization 
Totai 


Table 1.—Indications for Surgery in 200 Eyes 
Undergoing Closed (Pars Plana) Vitrectomy 


indications ag i No. of Eyes 


intraocular foreign body (removed) 


Anterior segment reconstruction (group 3) 
Bullous keratopathy secondary to vitreocorneal touch 


Data on postoperative complications and 
visual results were obtained from these 
records and from those provided by the 
referring. ophthalmologists, who partici- 
pated in the follow-up. 

Each patient underwent a detailed pre- 
operative ocular examination, which in- 
cluded best corrected visual acuity, tonom- 
etry, visual field (when obtainable), binocu- 
lar indirect ophthalmoscopy with scleral 
depression, slit-lamp examination of the 
anterior segment, and detailed biemicro- 
scopic study of the vitreous and retina with 
a three-mirror Goldmann contact lens. 
Eyes whose opaque media obscured the 
posterior segment underwent ultrasono- 
graphy, bright-flash electroretinography 
(ERG), and visual evoked response (VER) 
examination. Those that had inaccurate 
light. projection or no light perception, 
dense corneal opacities, neovascular glau- 
coma, or no responses to ERG and VER 
were exéluded from surgery. All patients 
were assessed by an internist before oper- 
ation. Poor medical and anesthetic risks 
and patients expected to live less than a 
year were excluded from surgery. 


ANALYSIS OF CASES 


We report on 200 eyes of 191 patients 
(119. male and 72 female). Most of the 
patients were between 30 and 60 years old; 
the range. was 7 to 80 years. 
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Hypertessive retinopathy 

_ Branch sein occlusion 

ip Antcoamulast therapy 
Retinal 2ngiematosis 

“|: Sickle ceil retinopathy 

4. Retrolercal foroplasia 
Eales’ disease 

Erosion of encircling tube 
Wagner's disease 

.. Unknows 
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The eyes were classified into three 
groups on ‘the basis of preoperative find- 
ings: group 1, eyes with vitreous opacities; 
group 2, ewes with retinal detachment; and 
" group 3, eves requiring anterior segment 





reconstruction. Each eye was classified 
according % the factor most likely to affect 
vision after surgery. For example, eyes 
_ with vitrecds opacities associated with ret- 
inal detachment were included in group 2, 
because vasion after vitrectomy would 
pend primarily on the reattachment of 
retina. 
Of the T13-eyes with vitreous opacities 
group 1), twe had vitreous amyloidosis, 
iid 111 Bad had. massive nonresolving 
-Vitreous hemosrhage for more than a year. 
“Hemorthage was associated with diabetic 
retinopathy im 92 eyes; the diseases con- 
tributing tw vitreous hemorrhage in 19 eyes 
of nondiabetics are listed in Table 2. 

Of the & eyes in group 2, all of which 
underwenticlosed vitrectomy asa prelimi- 
nary procedure in retinal reattachment 
surgery, the vitrectomy was. done in con- 
junction with seleral buckling for advanced 
massive pxeretinal retraction in 30, with 
surgery for giant retinal tear in 20, and 
with surgery for retinal tear associated 
ith vitrecas hemorrhage in one. Of the 33 
ves with aonrhegmatogenous retinal de- 
tachment, 5 bad traction detachment as a 

esult of proliferative diabetic retinopathy, 
even had injury and hemorrhage caused 
y an intraocutar foreign body (previously 
moved), six had rupture of the globe 
in; iunt Injury, and five had 

















perforating trauma. 


Group:3 womprised three eyes with ante- 
rior vitrecais. or pupillary abnormalities 
requiring constructive work: one under- 
went closee vitrectomy for bullous keratop- 
athy secondary to vitreocorneal touch, one 
for aphak microcystie macular edema 
with vitres incarceration in the corneal 
wound, ane one for disorganization of the 
anterior serment caused by an old anterior 
segment irgury. 

Sixty-t (31.0%) of the eyes were 
phakic. Lens opacities of varying densi- 
py’ thes were eters in 64 (46.4%). of the phakic 
"T eyes, 3 (60.9%) required cataract 

à | patients younger than 40 
wel lensectomy through the 
seven older than 40 years 
juctear cataracts that required 
cnestlar extraction through a lim- 
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Table 3.—Visual Results Five Years or More After 
Ciosed Vitrectomy in 182 Eyes* 










Samet Worse? 










































Group 1, No. (%) 68 (64.2) 12 (11.3) 26 (24.5) 
Group 2, No. (%) 17 (23.3) 14 (19.2) 42 (57.5) 
Group 3, No. (%) 0 2 (66.7) 1 (33.3) 
Total Eyes (%) 85 (46.7) 28 (15.4) 69 (37.9) 











*Late data were unobtainable for 18 of the 200 eyes in the total sampile. 
Criterion is given in text. 








Table 4.—Visual Acuities Before and Five Years or More After Viteectomy 


No. of Eyes From Group 1 




























(106 Eyes*) (73 Eyes?) 
itl, 
Before After Before After 
Visual Acuity Operation Operation Operation Operation 
20/20-20/40 0 18 2 2 
20/50-20/80 0 15 1 1 
20/100-20/200 1 6 3 6 
1§/200-10/200 5 6 4 T 
5/200 6 10 7 7 
Total 12 (11.3%) 55 (51.9%) 17. (23.3%) 23 (31.5%) 
Hand motions 32 14 35 4 
Shadows 35 8 12 7 
Light perception 27 ; t1 9 18 
Total 94 (88.7%) 33 (31.1%) 56 (76.7%) 29 (39.7%) 
No light perception 18.(17.0%) 21 (28.8%) 





No. of Eyes From Group 2 
































*Late data were unobtainable for seven of the 113 eyes. 
jLate data were unobtainable for 11 of the 84 eyes, 


bal incision during vitrectomy by a pre- 
viously described technique.” Iatrogenic 
cataract that developed during vitrectomy 
was managed by posterior lensectomy in 14 
eyes, 

Five patients {all diabetics) died be- 
tween eight and 48 months after surgery 
{one of adenocarcinoma of the colon and 
four of massive myocardial infar¢tion). 


VISUAL RESULTS 


Visual acuities before and after 
vitrectomy were extracted from our 
records and from reports by the refer- 
ting physicians for 182 of the eyes. No 
late data were obtainable for 18 
ayes. 

Nine arbitrary visual acuity ranges 
were selected: 20/20 to 20/40, 20/50 to 
20/80, 20/100 to 20/200, 15/200 to 10/ 
200, 5/200, hand motions, shadows, 
light perception, and no light percep- 
tion. Vision was considered to have 
changed if it had gone from one of 
these levels to another. Results 
according to this criterion, recorded 
five years or more after operation, are 
listed in Table 3. Those patients who 
had unsuccessful surgery and refused 
further surgery were classified under 
no light perception. 

A large number of group 1 eyes 
showed improvement in visual acuity 
after surgery. In 94 of the 106 group 1 
eyes for which complete data were 
available, acuity before operation was 
in the hand motions to light percep- 
tion range. The mean duration of 
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blindness before vitrectemy was 3.5 
years. Half of the patients were legal- 
ly blind, having vision ne better than 
20/200.in the fellow eye, which was 
affected by the same disease process 
(usually diabetic retinopathy). After 
operation, 18 (17.0%) of the 106 eyes 
attained driving vision (20/40 or bet- 
ter), 89 (36.8%) attained vision of 20/ 
200 or better, and 55 (51.9%) attained 
walking vision (5/200 or better) (Table 
4). Decrease of vision from hand 
motions, shadows, or light perception 
to no light pereeption was observed in 
18 (17.0%) of the 106 eyes. The causes 
of postoperative visual-Jbss in. these 
eyes were neovascular glaucoma, inop- 
erable retinal. detachment, phthisis 
bulbi, refusal of further corrective 
surgery, optic atrophy, or widespread 
closure of retinal artericles (particu- 
larly in diabetics). 

Visual acuities of group 2 eyes are 
shown in Table 4. Of the $4 eyes in this 
group, five-year follow-up data were 
available on 73. Of these. 63 had had 
low vision (from 5/200 to light percep- 
tion) before operation, and the ten 
that had had vision ranging from 20/ 
20 to 10/200 before operation had 
giant retinal tear. Of the 73 eyes with 
adequate follow-up data, 27 had 
undergone vitrectomy for massive 
preretinal retraction, 18 for giant ret- 
inal tear, and 28 for nonrhegmatoge- 
nous retinal detachment. These eyes 
were not operable by scleral buckling 


1940 
























Bleeding B in 


Total 


Group 3 (% of 200) 





33 (16.5) 





Retinal break 


17 (8.5) 





tens injury o . 


14 (7.0) 





Vitreous-base avulsion 





1 (0.5) 





Total (% of 200) 


*Discovered during or soon after surgery. 


techniques alone, even with air injec- 
tion. The postoperative visual acuities 
(Table 3) show low frequency of 
improvement. Two (2.7%) of 73 had 
driving vision (20/40 or better), nine 
(12.3%) had acuity of 20/200 or better, 
and 23 (31.5%) had walking vision (5/ 
200 or better). In 18 of the 42 eyes that 
showed visual deterioration, the dete- 
rioration was caused by one or a com- 
bination of the following: extensive 
macular. pucker, anterior. segment 
ischemia from extensive scleral buck- 
le, or inoperable retinal detachment. 
In 21 of the eyes with a best preoper- 
ative vision of hand motions, vision 
deteriorated to no. light perception 
after vitrectomy. Eight of these. 21 
had advanced massive preretinal re- 
traction, four had giant retinal tear, 
and nine had nonrhegmatogenous ret- 
inal detachment. 

The results for group 3 eyes were as 
follows: In the eye with evstic macular 
edema of two years’ duration in which 
vitreous traction at the macula was 
confirmed during vitrectomy, the lack 
of visual improvement despite. suc- 
cessful release of traction was thought 
to be caused by irreversible cystic 
macular changes. The lack of improve- 
ment in the eye with old anterior 
segment injury was explained by the 
presence of macular scar. Visual acui- 
ty in the eye with bullous keratopathy 
improved after surgery but deterio- 
rated after two months because of 
macular pucker. 


COMPLICATIONS 
Complications. During Operation 


The three major complications that 
arose during operation were bleeding, 
retinal. break, and lens injury (Ta- 
ble 5). 

Bleeding.— Active vitreous bleeding 
oceurred during vitrectomy or imme- 
diately after withdrawal of the instru- 
ment from the vitreous cavity in 33 
(16.5%) of 200 eyes. In two thirds of 
these eyes, bleeding occurred during 
vitrectomy. Sources of the bleeding 
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21 (10.5%) 


1 
2 
i 
4 
+ 


(2.0%) 65 (32.5) 


during the procedure are listed in 
Table 6. Of the five eyes in which iris 
bleeding occurred, two were undergo- 
ing vitrectomy combined with lensec- 
tomy and iridectomy. There was 
bleeding from the sclerotomy site in 
three eyes that had had recent multi- 
ple scleral bucklings and in- one 
undergoing vitrectomy for ocular 
trauma. These eyes had been con- 
gested before operation. In most 
cases, intraocular bleeding was stop- 
ped by raising the infusion pressure, 
which elevated the intraocular pres- 
sure to 50 mm Hg. In four eyes, 
profuse bleeding was controlled only 
after direct application of an under- 
water diathermy electrode to. the 
bleeding blood vessel in the vitreous. 
In 11 of the 33 eyes with recurrent 
bleeding, a diffuse vitreous haze was 
noted on the first day after operation. 
Since these eyes had had. clear 
vitreous and visible fundus at the end 
of vitrectomy, the vitreous haze was 
thought to be caused by a recurrent 
hemorrhage. However, the possibility 
that the vitreous haze was the result 
of degenerated RBCs falling out of 
the blood-laden gel at the vitreous 
base could not be eliminated. As a 
rule, the haze cleared in a few weeks 
or months. 

Retinal Break.—Of the 200 eyes, reti- 
nal break was discovered during or 
soon after surgery in 17 (8.5%): 14 
(7.0%) showed retinal break during 
surgery (eight from group 1, five from 
group 2, and one from group 3). Of 
these, retinal detachment developed 
soon after operation in two group 1 
eyes and one group 3 eye. 

Four group 1 eyes had retinal break 
in the posterior fundus, which was 
associated with stripping of preretinal 
membranes. The break was so near 
the dise in two of these eyes that 
operation to repair the break was con- 
sidered impossible. Three group 1 eyes 
had retinal dialysis, which was caused 
either by sclerotomy too close to the 
ora serrata, by inadequate incision of 


Table 6.—Sources of Bleeding 
in 33 Eyes During 
Closed Vitrectomy 





Source 
Retinovitreous 
proliferative vessels 14 











Unknown 12 
iris 5 
Sclerotomy site 


Choroid 


*Some eyes had more thar one source of 
bleeding. 


-the uvea, or by shallow penetration of 


the vitreous base with the knife. One 
patient (a young boy) kad a retinal 
break associated with 2 sclerotomy 
that was made too: close to the ora 
serrata. The greatly variable distance 
of the ora serrata from: the limbus, 
especially in children, accounted for 
this complication, whick was mini- 
mized in later cases by precisely local- 
izing the ora serrata by transillumina- 
tion’ and placing the sclerotomy in the 
anterior portion of the pars plana. 

Lens Injury and Vitreous-Base Avul- 
sion.—Lens injury occurred in 14 
(7.0%) of the 200 eyes. The injury was 
caused by either the nibbier tip or the 
von Graefe knife as it was introduced 
into the vitreous cavity. It was more 
common in group 2 than in group 1. In 
group 2, the presence of retinal 
detachment increased the risk of inju- 
ry to lens or retina during knife or 
nibbler insertion, because the space 
between the detached retina and the 
lens was narrow. When. lens injury 
caused cataractous changes that. ob- 
scured the vitreous and fundus during _ 
surgery, posterior lensectomy was ` 
carried out immediately. by a tech- 
nique described previousiy.** In three 
eyes of patients older than 50 years, 
the lens nucleus could noi be removed 
completely with the nibbier, and frag- 
ments of the nucleus were left in the 
vitreous cavity. After five years, two 
of these eyes showed no untoward 
reaction to the lens remnant in the 
vitreous cavity. In the third eye (a 
case of proliferative diabetic retinopa- 
thy), lens-induced uveitis and glauco- 
ma developed four months after 
vitrectomy; the nuclear remnants 
were removed by the epen-sky ap- 
proach. Rubeosis iridis and phthisis 
developed in this eye. In one eye, 
vitreous-base avulsion was caused by’, 
forcible insertion of the nibbler tip” 
through an incompletely incised vit- 
reous base. This rare complication 
occurred in one of our early closed 
vitrectomies. 
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Postoperative Complications 
_ The most frequent postoperative 
complications were recurrent bleed- 
ing. glaucoma, corneal decompensa- 
tion, ang rebeosis iridis. Complete 
data are given in Table 7. 
“> Recurrent Bleeding.— Mild to severe 
< reeurrent bleeding occurred in 46 
(3%) of the 200 eves, most often in 
the first three months after surgery. 
The incidenco of recurrent bleeding 
“Was high among patients with prolif- 
~ erative diabetic: retinopathy. As a 
Tule, spoataneous resolution of the 
hemorrhage, which took place in one 
to three »moaths, restored vision to 
prebleeding levels. Recurrent bleed- 
ing in four aphakic eyes caused severe 
glaucoma ‘thet could not be controlled 
medically. These eyes underwent vit- 
reous cavity washout, which controlled 
the glaucoma and restored vision to 
the prebleeding level. Absolute glau- 
coma. later developed in two eyes in 
which mu tiple recurrences of bleed- 
ing were caused by rubeosis iridis. 
= Glaucoma.—Glaucoma developed in 
40 eyes (20%). In 30 eves (15%), glauco- 
‘Ma was caused by degenerated RBCs 
blocking the trabecular meshwork. 
This complication was more frequent 
in aphakie than in phakic eyes. Some 
of these yes were in a series of 
erythroclastic glaucoma cases studied 
previously" Rubeosis iridis was the 
cause of glaucoma in the other ten 
eyes. Foureyes with severe glaucoma 
caused by-rubeosis iridis and massive 
hyphema did not respond to eye drops, 
oral carbonic anhydrase inhibitors, or 
anterior chamber washout. Phthisis 
bulbi developed in these eyes after 
repeated eryoapplications to the cili- 
ary- body. 
orneal Complications, —~Major cor- 
l complications (recurrent corneal 
roon, sttiaié keratopathy, or bul- 
lous keratapathy requiring the assis- 
ee of avvornea specialist) were evi- 
ent in 30715%) of the 200 eyes (25 of 
ese Cyesswere in diabetic patients). 
Corneal decompensation occurred 
with high inesdence in eyes that had 
undergone’ vitrectomy fer vitreous 
hemorrhage and/or traction detach- 
ment secondary to diabetie retinopa- 
thy. Because af epithelial edema and 
its partial abrasion during surgery, 
the epithelium had to be scraped to 
yield a clear view of the vitreous cavi- 
ty. In diabetivs, the epithelium was 
easily peeled off as a sheet from Bow- 
fran’s membrane. Eyes af diabetic 
patients ir which the corneal epithe- 
lum had beea removed during sur- 
¿gery were mere prone to recurrent 
wwe corneal erosion than 
kich the corneal epithelium 
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Glaucoma 
Cornea damage 











Epithslialt 13 

Striate keratopathy 5 

Bullous keratopathy + 

Total 20 
Rubeosis iridis 26 










Cataract 
Phthisis bulbi 








Retinal detachment 


Table 7—Complications in 200 Eyes After Closed (Pars Plana) Vitrectomy* 


Group 
1 



















































Macular pucker 






tErosion or filamentous keratitis. 


had remained intact. 

Three aphakic eyes with bullous 
keratopathy later required penetrat- 
ing keratoplasty; the corneal graft 
remained clear in two and opacified in 
one. One of these eyes had moderate 
corneal decompensation because of 
dislocation of the lens nucleus in the 
vitreous, iridocyclitis, and glaucoma 
following phacoemulsification per- 
formed elsewhere. The other two eyes 
exhibited mild to moderate corneal 
decompensation from vitreocorneal 
touch after operation; in one of these, 
formed vitreous gel had numerous 
asteroid bodies that were in. direct 
contact with corneal endothelium. 

Rubeosis Iridis.—Rubeosis iridis was 
seen in 30 eyes (15%) within three 
months after vitrectomy. Twenty of 
these eyes were in diabetics. Seven 
had shown minimal rubeosis iridis 
before operation, and the condition 
remained stable after operation in 
five. The rubeosis disappeared in two 
eyes after panretinal photocoagula- 
tion treatment of the peripheral reti- 
na. 

Four of the 30 rubeosis-affected 
eyes underwent vitrectomy combined 
with 360° scleral buckle; in these eyes, 
which were in nondiabetics, mild ante- 
rior segment ischemia developed. Of 
the 30 eyes in which rubeosis devel- 
oped, 11 (36.7%) underwent cataract 
surgery at the time of vitrectomy (ten 
by posterior lensectomy and one by 
extracapsular cataract extraction). Of 
ten rubeosis-affected eyes in which 
glaucoma developed, two had intracta- 
ble pain and required enucleation; 
phthisis developed in nine (five of 
which had posterior lensectomy dur- 
ing vitrectomy). 

Other Complications.—Cataract, 
which had developed in 13 eyes (6.5%) 
(ten.in diabetics) three months after 
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*Some eyes had more than one complication. 





operation, was considered a progres- 
sion of cataract existing before opera- 
tion. All the cataractous eyes had 
undergone scleral buckling with in- 
travitreous air injection. 

Phthisis bulbi occurred in ten cases 
(5%) and had a propensity to develop 
in diabetic eyes that had lensectomy, 
rubeosis iridis, glaucoma treated with 
cyclocryotherapy, or anterior segment 
ischemia. Massive preretinal retrac- 
tion occurred in eight eyes with giant 
retinal tear, and macular pucker 
developed in one such eye. Fibrous 
ingrowth into the vitreous developed 
in five eyes (four with diabetic: trac- 
tion retinal detachment and one with 
vitreous hemorrhage from occlusion of 
the central retinal vein). It was asso- 
ciated with the development of rheg- 
matogenous retinal detachment in the 
one eye that also showed vitreous 
hemorrhage resulting from occlusion 
of the central retinal vein. Seleral 
buckling reattached the retina in this 
eye. : 


COMMENT 


Although the indications for closed 
vitrectomy through the pars plana 
have broadened, the basie objectives 
remain the same. In most cases, the 
goal is to clear the optie pathway and 
to restore the anatomy and funetion 
of the retina. In rare cases, the objec- 
tive is to remove intraocular tissue for 
diagnosis.” 

The poor visual acuities attained by 
group 2 may be explained by the 
severe vitreous and retinal pathologic 
abnormalities. We believe that these 
eyes, considered inoperable by scleral 
buckling techniques alone, benefited 
from vitrectomy because it made 
them amenable to scleral buckling. 

The decision to perferm closed 
vitrectomy should not be taken light- 
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ly, because serious complications are 
possible. One of the most serious is the 
ereation of a large or very posterior 
retinal break. For this reason, sur- 
geons performing vitrectomy should 
be prepared to diagnose and manage 
retinal tears and rhegmatogenous ret- 
inal detachments, which have been 
reported to occur in 18% to 37% of 
vitrectomies.2** Routine 360° scleral 
buckling after closed vitrectomy has 
been suggested.* In our opinion, this 
practice is unnecessary except in some 
eases of ocular trauma, especially 
those of penetrating injury. We 
believe that postoperative rhegmato- 
genous retinal detachment can be 
avoided by routinely observing the 
following precautions: The pars plana 
sclerotomy should receive meticulous 
preparation and should be precisely 
placed as described previously.* The 
uvea and vitreous-base incisions 
should be of appropriate size and 
should be done with a sharp knife. 
Vitrectomy instruments should . be 
inserted carefully and gently into the 
vitreous cavity. Multiple reinsertions 
should be avoided; any necessary rein- 
sertion should be done only after the 
collapsed globe has been reformed 
with infusion fluid. Collapse of the 
globe should be avoided, because it 
predisposes to retinal damage. Final- 
ly, vitrectomy should be terminated as 
soon as the surgeon has accomplished 
the optical and anatomic objectives or 
when visibility of the operative field 
has become poor and cannot be 
improved. 

Corneal decompensation is a fre- 
quent complication of vitrectomy, 
especially in diabetic patients.” For- 
tunately, serious corneal complica- 
tions requiring. penetrating kerato- 
plasty were few in our series. Because 
the cornea is fragile in diabetics, it 
should be protected from aleohol-con- 
taining preparatory solutions. The use 
of an absorbable gelatin sponge satu- 


1. Tolentino FI, Banke A, Schepens CL, et al: 
Vitreous surgery: XI. New instrumentation for 
vitrectomy. Arch Ophthalmol 93:667-672, 1975. 

2. Machemer R, Norton EWD:.A new concept 
for vitreous surgery: HI. Indications and results. 
Am J Ophthalmol 74:1034-1056, 1972. 

3. Peyman GA, Huamonte FU, Goldberg MF, 
et al: Four hundred consecutive pars plana vitree- 
tomies with the vitrophage. Arek Ophthalmol 
96:45-50, 1978. 

4. Michels RG, Ryan SJ Jr: Results and compli- 
cations of 100 consecutive case of pars plana 
vitrectomy. Am J Ophthalmol 80:24-29, 1975. 

§. Mandeleorn MS, Blankenship G, Machemer 
R: Pars plana vitrectomy for the management of 
severe diabetic retinopathy. Am J Ophthalmol 
$1:561-570, 1976. 

6. Michels RG: Vitrectomy for complications of 


rated with physiological solution on 
the cornea to keep it from drying 
helps to preserve the corneal epithe- 
lium; a circular piece of absorbable 
gelatin sponge 10 mm in diameter is 
placed on the cornea while the vitree- 
tomy lens is not there. 

Lens injury can be prevented by the 
same precautions used to prevent ret- 
inal detachment. Because progression 
of cataract after vitrectomy is uncom- 
mon (6.5% in our series), routine len- 
sectomy in vitrectomy cases does not 
seem justified. Although no statisti- 
cally significant difference in inci- 


dence of postoperative rubeosis has” 


been reported,’ our clinical impression 
is that lensectomy may predispose 
diabetic patients’ eyes to rubeosis 
iridis, neovascular glaucoma, and 
phthisis bulbi and should be avoided 
unless it is required. 

The presence of rubeosis iridis has 
been mentioned as a contraindication 
to vitrectomy. As our experience 
with vitrectomy increased, we found 
that rubeosis iridis is compatible with 
useful vision. .Goniophotocoagulation 
in early cases of rubeosis iridis in the 
iridocorneal angle has saved affected 
eyes from glaucoma. We believe that 
rubeosis iridis is no longer a contrain- 
dication to closed vitrectomy unless it 
has severely affected the iridocorneal 
angle. 

Rubeosis iridis was noted in 15% of 
eyes that had vitrectomy, mostly in 
diabetics who underwent vitrectomy 
combined with posterior lensectomy, 
cataract extraction, or extensive reti- 
nal detachment surgery. These obser- 
vations suggest that multiple vitreo- 
retinal or intraocular procedures 
should be avoided when possible. 

Postoperative vitreous bleeding oc- 
curred in 15% of the eyes but seldom 
required reoperation; it resolved spon- 
taneously in 90% of cases. In some 
aphakic eyes, bleeding has been 
known to produce ghost cell glauco- 
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ma® (usually transient); this can be 
prevented by thorough irrigation of 
the vitreous at the end of vitrectomy, 
and we no longer see this complica- 
tion. Vitrectomy is repeated if vit- 
reous bleeding has not been resolved _ 
spontaneously after three months or — 
if ghost cell glaucoma has not re- 
sponded to medical therapy. 

The reported incidence of endoph- 
thalmitis after vitrectomy ranges 
from 0.2% to 1.0%. Eadophthalmi- 
tis developed in none of the 200 cases 
in our series. However, a review of 
1,300 pars plana vitrectomies per- 
formed by the Retina Associates from 
1971 to 1977 disclosed that three cases 
of endophthalmitis followed vitrec- 
tomy, for an incidence of 0.23%. 

Our routine antibiotic regimen for 
vitrectomy patients includes 1 drop 
of 3 mg/mL (0.3%) of gentamicin sul- 
fate three times in the evening before 
surgery and three timeson the morn- 
ing of surgery, 1 g of methicillin sodi- 
um intramuscularly on the morning of 
surgery, and 2 g of intravenous (IV) 
methicillin sodium during operation. 
With penicillin-allergic patients, 600 
mg of IV lincomycin hydrochloride 
monohydrate is given curing opera- 
tion instead of methicillin. This regi- 
men seems to be effective in reducing 
the incidence of endophthalmitis. 
Routine use of intravitreous antibiotic 
appears unnecessary, except in cases 
of vitrectomy for penetrating eye 
injury. 
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The microvillarsuriace of the conjunctival 

helium was studied by transmission 
carn electron microscopy. 
stemmed from the side of 
t ‘tabusar microvillus and formed 
n acute angle with the main process. 
Branches sprouted at various distances 
‘of the microvillus. The 



















from the cigia of 
most common Sranching pattern was the 
bifurcated (bitie) form. Occasionally, both 
primary ane secondary bifurcations were 
observed ow the same microvillus. Some 
microvilli were: branched in the normal 
conjunctivaz, but the conjunctivae of 
asymptomatic contact fens wearers and 
patients: with GPC had more branched 
icrovilli, and greater polymorphism, 
hich cerre-ated with the degree of alter- 
ation. This apart demonstrates the pres- 
ce of keanched microvilli and describes 
: types seen ia: normal conjunctivae and 
compares the frequency with which 
_ -branched micrevilli' are seen in altered 
‘conjunctiva! sudtaces. 
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he free surface of epithelial cells 

facing the lumen of the conjuncti- 
val sac is characterized by the pres- 
ence of microvilli, Electron microscopy 
has shown these microvilli to vary in 
morphologic characteristics, length, 
and density, bothin normal eyes’ and 
in those with various altered** condi- 
tions. Branching of microvilli in the 
conjunctiva was first suggested in a 
report on the upper tarsal conjunctiva 
by Dark et al, who stated that in a 
few instances microvilli originated 
from a common broad base. Busuttil 
and associates’ later described 
branching microvilli in the nasal res- 
piratory mucosa. 

The purpose of this report is to 
demonstrate the presence of branched 
microvilli and describe the types seen 
in the normal conjunctiva, which, to 
our knowledge, have hitherto not been 
characterized, and to comparé the 
appearance and the prevalence of the 
branched microvilli in altered conjunc- 
tival surfaces. 


MATERIALS AND METHODS 


Biopsy specimens from the upper tarsal 
and limbal conjunctivae of ten normal 
human subjects and from the upper tarsal 
conjunetivae of five asymptomatic contact 
lens wearers and five patients with giant 
papillary conjunctivitis (GPC) associated 
with contact lens wear were obtained and 
prepared for transmission and scanning 
electron microscopy as described previous- 
ly. : 

Tissues were fixed by immediate immer- 
sion in 3% glutaraldehyde solution in-0.15M 
sodium cacodylate buffer, pH 7.2, at-room 
temperature for three to four hours. Speci- 
mens were rinsed in buffer three times, 
refrigerated overnight, and dehydrated in 
graded ethy! alcohols. 

For transmission electron microscopy, 
Specimens were further dehydrated in 
propylene oxide and embedded in epoxy 
resin (Epon). Embedded specimens were 
cut with a diamond knife, with an ultrami- 
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crotome, inte sections 60 nm 
were mounted ‘on copper grids, staine 
with uranyl acetate and leat citrate, and. 
examined with a transmission’ electron 
microscope operated at 80 kọ. mee 
For scanning electron mi¢roscopy, speci- 
mens were treated with fluorinated hydro- 
carbon (Freon 113) and drieéc in a critical- 
point drying apparatus (Bemar SP-900) 
using a fluorinated hydrocarbon (Freon 18) 
as a critical-point transitional fluid. Speci- 
mens were mounted with silver-conducting 
paint on aluminum stubs, cozted with thin 
layers of carbon and gold palladium, and 
examined with a scanning electron micro- 
scope operated at 20 kV. 







RESULTS 


In specimens from normal persons, 
asymptomatic contact leas wearers, 
and persons with GPC, most conjune- 
tival microvilli arose frcm straight 
tubular projections formed by evagi- 
nations of the trilamirar plasma 
membrane into. the conjunctival sac. 
In some microvilli, more tran one pro- 
cess arose from a common =ytoplasmic 
projection, some of which had elabo- 
rate dichotomous ramifications (Fig 
la, le, 2d). In the conjunctival surfaces 
of asymptomatic contact lens wearers 
and patients with GPC. increased 
polymorphism (Fig 1b, lg 2d) and a 
greater number of branched microvilli 
correlated with the degree of altera- 
tion observed. (No statistical analysis 
was conducted.) In conjunetivae from 
all groups studied, the distal ends of 
microvillar branches were‘blunt and 
slightly rounded, and some were bal- 
looned (Fig 1 and 2). Occasionally, a 
slight indentation was seen in the 
distal end of a balloonéd microvillus 
(Fig 2e). The cores of branehed micro- 
villi in all groups studied, like those of 
the straight tubular forms. had a fine 
granular appearance similar to the 
cytoplasm immediately subjacent 
(Fig 1). 
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Fig 1.—Transmission electron micro- 
graphs of human conjunctiva. a, Microvil- 
lar stalk with primary and secondary bifur- 
cations (from a patient with giant papillary 
conjunctivitis). Left branch of primary 
bifurcation has secondary bifurcation dis- 
tally. Note filamentous processes of fibril- 
lar material attached to plasma membrane 
(arrows) (line bar, 0.1 u). b, Low magnifica- 
tion of epithelial surface including areas of 
a and c (line bar, 1.0 a). c, Trifid microvillus 
from patient with giant papillary conjunc- 
tivitis. Note that distal ends of middle and 
right processes appear decapitated. Distal 
end of nonbranched microvillus is seen at 
left in background. (line bar, 0.1 a). d, 
Microvillus with broad base and single 
short branch from asymptomatic contact 
lens wearer (line bar, 0.1 p). e, Chair- 
shaped microvillus with broad base and 
single elongated branch from normal sub- 
ject (line bar, 0.1 u). f, Microvillar stalk with 
single bifurcation from normal subject; left 
branch is longer and thicker than right. 
Note that distal end of right branch 
appears decapitated (line bar, 0.1 g). g, 
Microvillus with broad base and two pro- 
cesses of approximately equal height from 
asymptomatic contact lens wearer; left is 
thicker than right; both have ballooned 
distal ends (line bar, 0.1 g). 
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Fig 2.—Scanning electron micrographs of ~> 
human conjunctiva. Fuzzy soating overlies 
surface of all microvilli. a, Microvillar pro- 
cesses appear to originate from common 
base in this normal subjeet (arrow); note 
blunted distal ends (line ar, 0.1 u). b, 
Short microvillar processe« originate from 
common stalk in this parent with giant 
papillary conjunctivitis (awow) (Ene bar, 
0.1 «). c, Microvillar processes originate 
from common base in thi. asymptomatic 
contact lens wearer; rote continuity 
between processes (arrow) (line bar, 0.1 
u). d, Microvillus with primary and second- 
ary bifurcations from pa ent with giant 
papillary conjunctivitis. F ght branch of 
primary bifurcation is indicated by up- 
ward-pointing arrow; left branch has sec- 
ondary bifurcation distady (downward- 
pointing arrow) (line bar, D.1 p) e, Blunt 
distal end of microvillus ndents plasma, 
membrane (arrow); specimen from asymp- | 
tomatic contact lens wearer (line bar, 0.1- 
i). 
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Branches aiten stemmed from the 
side of a straigat tubular microvillus 
and formed an acute angle with the 
main process (Mig la through le and 
ly). Branches sprouted at various dis- 
tances from the base of the microvil- 
las. The most common branching pat- 
tern was the bifurcated (bifid) form 
/ (Big y. To altered conjunctivae, some 

- trifareatel (rif) forms were found 

(Pig le). Oceasionally, beth primary 
and seeondary Hifurcations were ob- 
“served on thesame microvillus (Fig la 

and 2d). Branched microvilli that were 

believed to be morphologically similar 

to those seen by transmission electron 

microscopy were identified by scan- 

ning elect*om mizroscopy (Fig la and 

2b, lfand 2a, anc 1g and 2c). Branched 

forms averaged 0.3 to 0.7 p in length 

and OT % 0.2% in diameter. The 

- branches vared in thickness and 
length. : 

Associased with the surface of 

„o othlerovilli were fibrillar structures. In 

_ Specimens from all three groups, these 

_ fine lacelize filaments were attached 
> the pasma membrane surface. 
nese prosections (best seen in Fig la) 
» extended rregularly from the plasma 
membrane into the lumen of the con- 
 junctival sax They overlay the 
<i branched microvilli, the straight tubu- 
lar microvilli, ard the intervillar cell 
surface, and projected outward per- 
pendicular to the surface of the plas- 
ma membrane. Fibrillar. structures 

appeared occasionally to have a 

greater density aver the distal ends of 

beth branzhed and nonbranehed mi- 

erovilli. These averaged 0,025 to 0.033 

pin lengta amd 9.0015 to 0.0025 p in 
.,, diameter. “Scanning electron micros- 

“copy showed that the microvilli had a 
fuzzy. coating. which was. thought to 

be made ap of these fibrillar struc- 

_ tures (Fig2). 

Oo Phe‘plasmacmem brane over the dis- 

tal ends ofsome microvilli appeared to 
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be discontinuous (Fig le and 1/); how- 
ever, this may have been due to the 
plane of sectioning or to crushing of 
the plasma membrane. 


COMMENT 


Branched microvilli in the conjunc- 
tiva have not been demonstrated pre- 
viously. Branched microvilli are part 
of the epithelial surface that forms 
the lining of the conjunctival sac; they 
are seen with increased frequency in 
altered conjunctivae. 

Branched microvilli have been ob- 
served in normal human nasal respira- 
tory epithelium’ and in normal human 


--endometrium (unpublished observa- 


tions by More and Masterton [1976], 
cited by Busuttil et al*). 

Fibrillar structures that cover mi- 
crovilli, originally designated anten- 
nulae microvillares,’ were first re- 
ported in the conjunctiva by Takaku- 
saki, who described a fine, particu- 
late, filamentous substance adherent 
to the luminal surface of microvilli. 
Takakusaki supposed this substance 
to be a secretion of epithelial cells, 
which may or may not be mixed with 
mucus from goblet cells. It has. been 
hypothesized that these fibrillar struc- 
tures morphologically represent the 
“mucus” that covers the epithelial sur- 
faces to which particles are adsorbed 
before being absorbed.’” Fibrillar 
structures that everlie the intestinal 
epithelium and gallbladder epithelium 
morphologically resemble those seen 
in conjunctiva, and such cells are 
thought to have a primarily absorp- 
tive function. 

Straight tubular microvilli have 
been estimated to increase the con- 
junctival surface area severalfold, and 
branched microvilli further enhance 
this effect and thereby increase the 
cell’s absorptive eapacity. The assign- 
ment of an absorptive role of the 
microvilli on conjunctival epithelial 
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cells or to those in the epididymis and 
choroid plexus has been difficult to 
reconcile with the fact that all of these 
cells appear to be primarily involved 
in secretion. Nevertheless, the pres- 
ence of a modified free surface con-. 
sisting of microvilli on cells known to 
have an absorptive role, such as those 

in intestine, gallbladder, and kidney, 

suggests that conjunctival epithelial 

surface cells may have the capacity to 

absorb. The increased surface area 

owing to branching of microvilli in. 
altered or diseased conjunctivae, and 

the concomitant increase in fibrillar | 
structures, may serve to aid in. the 
adherence of tears to a compromised 
epithelial surface. 

Although the growth and develop- 
ment of branched microvilli were not 
studied, indentation of the distal ends 
of ballooned microvilli was thought to 
be a sign accompanying the first 
stage of branching. The phenomenon > 
of ballooning of the distal ends of 
microvilli has been observed previous- 
ly in conjunctivae from subjects with 
GPC associated with contact lens 
wear. 

Branched microvilli, a few of which 
are present in the normal human con- 
junctiva, are found in greater num- 
bers and with greater polymorphism 
in altered and diseased conditions. In 
view of these findings, it is likely that 
branching of microvilli is primarily 
pathological. 





This study was supported by Institutional 
National Research Service Award BY-07018 and 
National Eye Institute grant EY-02099 awarded 
to the Eye Research Institute of Retina Founda- 
tion, and by the Department of Pathology; Chica- 
go College of Osteopathic Medicine. 

Claire Kublin provided technical assistance. 
Ruth Zelkha performed the photography. 


Key Words.—Conjunctiva; epithelium, hu- 
man; microvilli; scanning électron micros- 
copy; transmission electron microscopy. 


chem Cytol 1:445-453, 1955. 

8. Takakusaki I: Fine structure of the human 
palpebral conjunctiva with special reference to 
the pathological changes in vernal conjunctivitis. 
Arch Histol Jpn 30:247-282, 1969. 

9. Hayward AF: Electron microscopic observa- 
tions on absorption in the epithelium of the 
guinea pig gallbladder. Z Zeliforsch 56:197-202, 
1962. 


1255 














Edited by William H. Spencer, MD 


Pacific Medical Center, San Francisco 94115 


Clinicopathologic Case Reports 






Central Retinal Vein Occlusion in Reye’s Syndrome 


Patricia Smith, MS; W. Richard Green, MD; Neil R. Miller, MD; Joseph M. Terry, MD 


è A male infant with a tatali case of 
Reye’s syndrome had numerous intrareti- 
nal hemorrhages and hemorrhagic ‘schi- 
sis blebs under the internal limiting mem- 
brane (ILM). Histopathologic examination 
showed bilateral central retinal vein 
thrombosis with recanalization and con- 
firmed the presence of intraretinal hemor- 
thages and the sub-ILM schisis cavities. 
Ghost erythrocytes were demonstrated in 
the cavities by electron microscopy. Cen- 
tral retinal vein occlusion, to our knowl- 
edge, is a previously unreported compli- 
cation of Reye’s syndrome. Four other 
pairs of autopsy eyes from the Wilmer Eye 
Pathology Laboratory files of patients with 
Reye’s syndrome were examined. These 


are compared with previously reported . 


ophthalmic findings in the context of a 
general review of Reye’s syndrome. 
{Arch Ophthaimol 98:1256-1260, 1980) 


he syndrome of encephalopathy 

and fatty degeneration of the vis- 
cera, first described by Reye et al' in 
1963, is one of childhood and is charac- 
terized by a mild viral illness, then 
sudden coma. Reye’s syndrome has 
not received much attention in the 
ophthalmic literature. Only one re- 
view has been written detailing the 
eye findings.” 
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The article describes the clinico- 
pathologic features of bilateral retinal 
vein occlusion in a patient with Reye’s 
syndrome. 


REPORT OF A CASE 
Clinical Summary 


An 8-month-old boy was in good health 
until three weeks before hospitalization, 
when his parents noticed increased sleepi- 
ness. Three days before admission to 
another hospital, coryza developed without 
fever. On admission, the patient was unre- 
sponsive and afebrile, with equal and reac- 
tive pupils. Lumbar puncture was negative 
for cells, with a glucose level of 63 mg/dL. 
Serum glucose level was 73 mg/dL. Other 
laboratory values included serum urea, 28 
mg/dL; ammonia, 29 mg/dL (nor- 
mal < 100 mg/dL); caleium, 9.5 mg/dL; 
and aspartate aminotransferase (SGOT), 
111 IU/L. The hematocrit reading was 33% 
and WBC count was 25,000/cu mm. Results 
of toxicology tests were trace-positive for 
diazepam (Valium) and methaqualone. 

Initial therapy included dexamethazone, 
ampicillin sodium, gentamicin sulfate, and 
phenytoin; however, the patient remained 
comatose and his pupils became unequal. 
Spontaneous respirations ceased on the 
evening of admission. The patient was 
intubated and referred to The Johns Hop- 
kins Hospital. On admission, he was coma- 
tose and unresponsive to deep pain. Pro- 
thrombin time was prolonged to 14 s (een- 
trol, 11.5 s) A computerized axial tomo- 
graphic scan showed no intracranial 
masses and normal-sized ventricles. Diag- 
nostic penetration of the right lateral ven- 
tricle disclosed CSF under normal pressure, 
with no cells and a normal protein and 
glucose content. 

Forty-eight hours after admission, oph- 
thalmologic examination showed fixed, 


dilated pupils and numerous subhyaloid, 
intraretinal, and sub-pigment-epithelium 
hemorrhages and effusions of both posteri- 
or poles (Fig 1). 

The patient’s condition was maintained 
with 35% oxygen by respirator for 11 days, 
at which time ventilatory support was 
withdrawn and brain death was declared. 
Autopsy findings included diffuse severe 
brain edema and necrosis, with very mild 
acute inflammation. Minimal subarachnoid 
hemorrhage and sinus thrombosis. proba- 
bly respirator. related, also were noted. 
Extensive cultures of brain tissue for virus 
were negative. Microdeposition of fat in 
liver and renal tubular cells was present. 


Histologic Methods 


Both eyes were obtained about three 
hours after death and fixed in 4% buffered 


Fig 1.~—Ophthalmologic appearance of dif- 
fuse hemorrhages under internal limiting 
membrane, and aiso deeper intraretinal 
hemorrhages and bieb-like lesions of pos- 
terior pole of right eye. 
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Fig 4.-—Schisis bieb located temporally in| 


and erythrasytes: (smali arrows) are present in schisis cavity 
located between internal limiting membrane (arrowheads) and 
remainder g retivia. A glial retroretinal membrane (large arrow) 
extends from neve head fer a short distance (Van der Grift, 
original magnification x 45), 
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«o plane, and central portion of the eye in 
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optic nerve 1 eye, Sections were 
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hermatoxylit PAS, Van der Grift, 
Verhoef- V on's, Prussian blue, and 
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for-electron microscopy 
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es 


eft eye. Fibrin (asterisk) 


= Fig 2.—Gross appearance of diffuse retinal 


hemorrhages 


' throughout retina of left eye. 





Fig 3.—Gross appearance of two schisis blebs (arrows) in poste- 


rior pole of sight eye. 


ç aE 


Fig 5.—Edge of sc 


numerous hemorrhages throughout 
the retina (Fig 2). Numerous vesicular 
blebs filled with elear fluid, and vari- 
able amounts of blood were present in 
the inner retina (Fig 3). 


Light Microscopy 


Retinal hemorrhages mainly were 
located in the nerve fiber layer in both 
eyes. Numerous hemorrhages also 
were present in the inner nuclear and 
outer plexiform layers. There were 
several schisis eavities where the 
internal limiting membrane (ILM) 
was separated from the retina, and 
these were occapied by fibrinous 
material, erythrocytes, and ghost 
erythrocytes (Fig 4). Special staining 
with phosphotungstie acid-hematoxy- 
lin confirmed the fibrinous nature of 
much of the material in the blebs (Fig 
5). Trypsin digestion of the retina 
disclosed considerable hypocellularity 
of the blood vessels. Pericytes were 
present in greater numbers than were 





4 F) 


hisis bleb shows fibrin (asterisk) and erythro- 
cytes (arrow) located between internal limiting membrane {arrow- 
head) and rémainder of retina (phosphotungstic acid-hematoxy- 
lin, original magnification x 420). 


endothelial cells (Fig 6). Karyolysis of 
many of the remaining nuclei was 
present. 

Serial sections of the right optic 
nerve disclosed a recanalized throm- 
bus in the central retinal vein, anteri- 
or to the lamina cribrosa (Fig 7). Sub- 
stantial endothelial cell proliferation 
was present in the posterior portion of 
the occlusion. A recanalized thrombus 
was present also in the markedly 
dilated left central retinal vein (Fig 
8). This thrombus extended into some 
branches of the central retinal vein. 
Abundant fibrin was deposited be- 
tween the recanalized vessels (Fig 9), 
which had considerable endothelial 
proliferation. Small amounts of hemo- 
siderin were present in the thrombus 
in both eyes. Glial cells from the optic 
nerve head had proliferated under the 
retina for a short distance in each eye, 
forming a retroretinal membrane. 
The central retinal arteries were 
patent and normal. 
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Fig 6.~—Trypsin-digest preparation of a portion of right retina with 
loss of most endothelial cells (arrows) and pyknosis of many 
remaining pericytes (original magnification x 240). 





Fig 8.—Recanalized thrombus in a greatly dilated central retinal 
vein in prelaminar portion of left optic nerve head. Recanalized 
vessels (asterisks). Central retinal artery (A) is patent and normal. 
Hemorrhage and early disc neovascularization (arrow) overlie 


Fig 7.—Recanalized thrombus with thin-walled vessels (asterisks) 
in central retinal vein of right eye. Dilation of central retinal vein is 
less striking than in left eye. Central retinal artery (A) is normal 
(Van der Grift, original magnification x 290). 





Fig 9.—Higher magnification of central retinal vein with numerous — 
recanalized vessels (asterisks) in a fibrin (arrows) thrombus 


(phosphotungstic 
x 290). 


acid-hematoxylin, original magnification 


nerve head (PAS, original magnification x 90). 


Electron Microscopy 


Transmission electron microscopy 
of the left eve disclosed ghost erythro- 
cytes with Heinz bodies and some 
macrophages within the sub-ILM schi- 
sis cavities (Fig 10). The ILM separa- 
tion forming the bleb was well demon- 
strated. , 


COMMENT 
Symptoms and Pathologic Findings 


Reye’s syndrome predominantly oc- 
curs in children and can be recognized 
by its typical biphasic course. The first 
phase is a mild illness, usually an 
upper respiratory tract infection. Gas- 
troenteritis and other viral prodromes 
also have been reported.* Several 
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cases have occurred after vaccination 
with live viruses." The prodrome is 
followed in hours to a few weeks by 
the sudden onset of encephalitic 
symptoms, usually manifested ini- 
tially by vomiting and later by coma. 

The differential diagnosis is one of 
exclusion and rests on characteristic 
liver and brain abnormalities.° 
Acute noninflammatory encephalopa- 
thy is confirmed by normocellular 
CSF, increased intracranial pressure, 
or pathologic evidence of cytotoxic, 
noninflammatory, brain edema.“ 
The liver and other viscera show fatty 
degeneration. The fatty meta- 
morphosis of the liver is demonstrated 
histopathologically by liver biopsy, or 


clinically by an aspartate aminotrans- 
ferase or SGPT level of more than 
three times normal, or by a serum 
ammonia level of more than 1'4 times 
normal.’ Specific liver abnormalities 
include small fatty droplets in each 
hepatocyte and the absence of inflam- 
mation, necrosis, and fat lakes. 121921223 
Electron microscopy of hepatocytes 
discloses swollen mitochondria, with 
expansion of the matrix space, or loss 
of dense bodies, and preservation of 
cristae. Several recent articles strong ya 
ly advocate liver biopsy within 481 
hours after onset of encephalitic 
symptoms to ensure that this specific 
and transient pathologic finding is 
observed. 
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Fig 10.—Portion of a schisis bleb containing ghost erythrocytes (asterisks) with Heinz bodies 
(arrowheads) and a macrophage (arrowhead, bottom). Arrows indicate internal limiting membrane 
{original magnifications, top, x 10,000; bottom, x 5,300). 






Early eve findings include dilated 
pupils that mey be irregular and ei- 
ther sluggish er nonreactive." The 
fundi are normal in most cases, 
although papiledema in the early 
phase of the disease and optic atrophy 

na corticalbliadness in the late phase 
shave been reperted’ "> A patient in 
hom a comcomotant exotropia devel- 
oped after otherwise complete recov- 
ery. from Leye’s syndrome also has 
Four other pairs of 
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eyes from patients with Reye’s syn- 
drome also have been studied in the 
Wilmer Eye Pathology Laboratory. 
These included a pair of normal eyes 
(EP 39680), one of which was used for 
corneal transplantation; a case of 
exposure keratitis as the only ocular 
pathologic condition (EP 38195); a case 
of unilateral papilledema (EP 42949); 
and a case of bilateral papilledema 
with retinal hemorrhages (EP 48773). 

The ocular findings in patients with 


Reye's syndrome are thought to result 
from the severe encephalopathy, with 
the degree of severity determining 
the eventual outcome of the disease." 
Death usually results within two days; 
and recovery, when it occurs, often is 
complete. The mortality was esti- 
mated to be as high as 80% in earlier 
reports, as compared with a rate of 
20% in the 1979 estimates of the Cen- 
ter for Disease Control. This apparent 
improvement may be attributed to 
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increasing recognition of milder eases, 
which would yield a lower death rate. 
Twenty-four cases were reported in 
the first three months of 1974 during 
the influenza-B epidemic, whereas 171 
cases were reported in the first five 
months of 1979.57 In addition, the 
rapid recognition of the disease and 
institution of immediate supportive 
therapy in an intensive care unit set- 
ting may also be contributing to lower 
mortality. 


Cause and Pathogenesis 


The cause of Reye’s syndrome is 
unknown, but several associations 
have been described. Viral prodromes 
are common, but cell-mediated im- 
munity is not impaired in.these chil- 
dren, and viruses only -rarely have 
been isolated.’*"’ A viral cause never 
has been demonstrated. 

Several metabolic and toxic disor- 
ders mimic Reye’s syndrome. These 
include citrullinuria, lysine intoler- 
ance, and a report of defective fatty- 
acid oxidation in siblings: A case 
of hemolytic anemia appearing to be 
Reye’s syndrome has been reported.” 

In the original series, a similarity 
to Jamaican vomiting sickness, which 
is caused by a plant toxin, was noted, 
and, more recently, aflatoxins and 
paint thinner have been associated 
with a similar syndrome."*° Similari- 
ty to salicylism prompted investiga- 
tion of aspirin as an etiological agent, 
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but investigations have failed to docu- 


ment consistent ingestion or identical 
symptoms, and a successful animal 
model has yet to be developed. = 

The pathogenesis of Reye’s syn- 
drome as a response to mitochrondrial 
insult has been proposed by De Vivo." 
The syndrome is associated with an 
acquired and transient decrease in 
hepatic mitochrondrial urea-eycle en- 
zymes.”? Other mitochondrial enzyme 
levels are decreased, whereas liver 
cytosomic enzyme levels are nor- 
mal. Consistent mitochondrial 
changes observed by electron mieros- 
copy support this theory. No- precise 
cause has been suggested for the 
selective mitochrondrial insult, and no 
explanation has been advanced for the 
viral or toxic associations." 


Treatment 


Treatment of Reye’s syndrome is 
supportive, with emphasis on. main- 
taining fluid and electrolyte balance 
and correcting hypoglycemia -with 
intravenously administered fluids. In- 
tubation and controlled hyperventila- 
tion to an arterial oxygen pressure of 
150 mm Hg are recommended to 
maintain life and lower intracranial 
pressure.” Exchange transfusion. ini- 
tially was performed to clear toxins 
and restore clotting factors, and also 
has been found to lower intracranial 
pressure.” Monitoring of intracranial 


pressure with ventricular catheteriza- ~ 


tion occasionally is performed, but its 
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use has. not been shown to lower the 
mortality. >? 


Ocular Effects 


Bilateral central retinal vein occlu- 
sion represents a previously unre- 
ported ocular complication of Reye’s 
syndrome, The subarachnoid hemor- * 
rhage observed at autopsy was be- ~ 
lieved to be a late complication in this 
patient, occurring after the appear- 
ance of the bilateral ventral retinal 
vein occlusion and presumably was 
not. a factor in its development. 
Although the pathogenesis of the 
occlusion is unclear, the cerebral ede- 
ma, a consistent feature of Reye's 
syndrome, may have been a contribut- 
ing factor. Hypoxia as a predisposing 
factor in central retina’ vein occlusion 
is another possible explanation in this 
case. If thesé speculations are correct, 
control of brain edema and adequate 
ventilatory support may assist in pre- 
venting this previously undescribed 
complication of Reye’s syndrome. 
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Diffuse Primary Malignant Melanoma After 


Prior om Pinar Cutaneous Malignant Melanoma 


James J 


en duse choroidal tumor developed 
n the right eye of a 64-year-old man ten 
alter excision of a primary malig- 
ant melanoma of the lip and a bilateral 



















astases, His clinical presertation sug- 
ted the diagnosis of chorcidal malig- 
i ant melanoma metastatic from the skin, 
but histopathologic evaluation of the 
tumor demonstrated. it to be a primary 
diffuse choroidal malignant melanoma. 
{Arch Ophthalmol 98:1261-1264, 1980) 


iffuse malignant melanoma. of the 
chervid is an unusual form of pri- 
mary weeal melanoma. The clinical 
nd pathologic features of this type of 
melanoma have been described in 
detail.’ Clinically demonstrable ma- 
c jignant. melanoma of the skin meta- 
| statie tatthe choroid is even less com- 
mon than the diffuse primary choroi- 
dal malignant melanoma. The clinical 
anc pathologic features of choroidal 
malignant melanoma metastatic from 
the skit have also been well de- 
seribed.> f 
Several clinical features have been 
reported to be helpful-in the differen- 
tial diagnosis between typical pri- 
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neck dissection for regional lymph node ~ 
malignant melanoma 


mary choroidal malignant melenoma 
and metastatic melanoma from the 
skin to the chorotd.*’ This distiaetion 
has practieal importance, in that. the 
management of primary chcroidal 
is different 
from that of cutaneous melanoma 
metastatic to the choroid.’ The differ- 
entiation is more complicated when 
the primary choroidal melanoma is 
atypical and the patient has a history 
of cutaneous malignant melanoma. 

We report herein a case of primary 
diffuse choroidal malignant malano- 
ma that simulated cutaneous melano- 
ma metastatic te the choroid in a 
patient with a history of malignant 
melanoma of the lip with rezional 
lymph node metastases. 


REPORT OF A CASE 


A 64-year-old man had a six-week histo- 
ry of failing: vision in his right eye and a 
two-week history cf mild, intermittent 
soreness of the eye in February 197), 

A pigmented lesion of the skin 3f the 
lower lip had been excised in Octobe= 1968. 
The excisional biopsy specimen contained a 
pigmented epidermal-dermal lesiom mea- 
suring 1.73 mm in vertical thickness. This 
lesion contained prominent melanacytes 
with occasional mitotic figures at the: basal 
region of the epidermis. Nonpigmented 
epithelioid-appearing melanoma ce ls ex- 
tended into the subepithelial layers be- 
tween the muscle bundles of the orbieularis 
oris. A wider excision and plastic repair of 
the lip defect followed the patholog¢-con- 
firmation of malignant melanoma: The 
patient underwent bilateral neck dissec- 
tion six months lazer, after metastatic 
involvement of the submandibular -ymph 
nodes. Additiona! lymphadenopathy devel- 
oped in the right mandibular and retroau- 
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ricular areas several months later; for 
which the patient underwent. further local 
dissection. Malignant melanoma was.con- 
firmed histopathologically in some of the 
excised nodes. The patient had transitional 
cell carcinoma of the bladder five years 
later, for which he underwent segmental 
bladder resection in April 1974, He had no 
subsequent clinical signs suggesting fur- 
ther neoplastic disease until the onset. of 
his presenting symptoms in. 1979. 

Our. examination indicated. best cor- 
rected visual acuities of 6/30 in his right. : 
eye and 6/6 in his left. His intraocular 
pressure was 12mm Hg in the right eye 
and 22 mm Hg in the left eye by applana- 
tion. He had an afferent pupillary defect of 
the right eye. External examination indi- 
cated acne rosacea and bilateral mild: bul- 
bar conjunctival hyperemia. The left fun- 
dus was unremarkable except for equato- 
rial. drusen. and:a small. inferotemporal 
peripheral retinoschisis. The right fundus 
(Fig 1) exhibited a subtotal, bullous, non- 
rhegmatogenous retinal detachment with 
shifting subretinal fluid. An. irregular, 
multinodular, lightly pigmented choroidal 
mass surrounded. the optic dise and 
extended to the nasal equatorial zone of 
the fundus. The portion of the lesion ‘sur- 
rounding the dise was flat and more heavi- 
ly pigmented. 

The B-scan ultrasonography showed a 
broad-based choroidal mass of the nasal 
sector of the right eye with choroidal 
excavation. The A-scan showed low inter- 
nal reflectivity and a maximal thickness of 
5.6 mm. Fluoreseein angiography of the 
right eye showed initial hypofluorescence 
within the mass. In the late stages, the 
entire surface of the tumor stained with 
fluorescein. Systemic evaluation for meta- 
static disease included history and physical 
examination, chest roentgenogram, tomo- 
grams of the lungs, and liver, bone, and 
brain scans. No evidence of neoplastic dis- 
ease was detected except in the right eye. 
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Our clinical diagnosis was metastatic cuta- 
neous malignant melanoma to the choroid. 
Radiotherapy to'the tumor in the right eye 
was planned. 

About two days later, before initiation of 
radiotherapy, the patient began. to com- 
plain of increasing pain in and around his 
right eye. By the next morning, chemosis 
and bulbar conjunctival hyperemia. were 
pronounced (Fig 2), The anterior chamber 
was shallowed, the angle was closed, and 
the IOP was 31 mm Hg by applanation. 
The anterior chamber of the left eye was 
deep, and the angle was open. The patient 
was believed to have secondary angle-clo- 
sure glaueoma associated with spontaneous 
necrosis of choroidal malignant melanoma 
metastatic from the skin. The therapeutic 
options were reviewed with the patient at 
this time, and he elected to have the eye 
removed. 

The results of an incisional “P test (per- 
formed before enucleation of the right eye 
on Feb 9, 1979) were positive, with an 
uptake of 200%. The enucleation was un- 
eventful. No extrascleral extension of the 
tumor was detected at surgery. 


PATHOLOGIC FINDINGS 


Gross examination of the enu- 
cleated eye indicated a transillumina- 
tion shadow measuring 15 x 14 mm 
and extending anteriorly from the 
optic nerve beyond the equator of the 
eye. The angle of the anterior cham- 
ber was closed, and the ciliary body 
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was rotated forward at its insertion. 
The retina was totally detached. The 
uvea was replaced nasally by a varia- 
bly pigmented tumor (Fig 3) extend- 
ing posteriorly from the ccrona ciliaris 
to surround the optic dise. The mass 
measured 17 x 15 mm at its base and 
5mm in maximal thickness at its cut 
edge. 

Microscopic evaluation showed the 
tumor to be almost amelanotic except 
for a slightly more pigmented outer 
zone (Fig 4). Although the tumor sur- 
rounded the optic disc, it did not 
extend into the optic nerve beyond the 
lamina cribrosa. The tumor was com- 
posed in large part of spindle-shaped 
cells (Fig 5), some of which had prom- 
inent nucleoli, but other areas con- 
tained epithelioid cells with numerous 
mitotic figures (Fig 6). Areas of tumor 
necrosis and microscopic foci of epi- 
scleral extension were detected. The 
choroid surrounding ‘he tumor 
showed infiltration by chronic inflam- 
matory cells. The pathologic diagnosis 
was diffuse primary malignant mela- 
noma of the uvea, mixed cell type. 


SUBSEQUENT 
CLINICAL COURSE 


The patient had no orbital recur- 
rence of tumor. However, he began to 


Fig 1.—Fundus drawing of patient's right 
eye showing bullous subtotal nonrhegma- 
togenous retinal detachment (RD) and 
multinodular choroidal tumor (7). 





Fig 2.—External photograph of patient's 
right eye showing pronounced chemosis 
and bulbar conjunctival hyperemia. 


have anorexia, nausea, and abdominal 
fullness in October 1979. Physical 
examination indicated hepatomegaly, 
and liver scan findings were consis- 
tent with the diagnosis of malignant 
tumor metastatic to the liver. The 
patient’s condition rapidly deterio- 
rated, and melaninuria developed as a 
preterminal event, He died on Oct 27, 
1979, nine months after his enuclea- 
tion. An autopsy and a pathologic 
evaluation of his remaining eye were 
not permitted by the family: 


COMMENT 


The diagnosis of choreidal malig- 
nant melanoma metastatic from the 
skin was strongly suspeeted in this 
ease before enucleation because of the 
patient’s history of a pathologically 
proved cutaneous malignant melano- 
ma with involvement of regional 
nodes. However, the pathologic diag- 
nosis was diffuse primary choroidal 
malignant melanoma in a patient with 
a prior separate primary cutaneous 
malignant melanoma. 

The clinical appearance and extent. 


of our patient’s tumor are consistent ¥& 


with the diagnosis of diffuse primary 
choroidal malignant melanoma.'* The 
tumor was solitary, multinodular, and 
unevenly pigmented, and it extended 


Malignant Melanoma—Augsburger et al 





oe, 








Fig 4.—Top left, Low-power photomicrograph showing spindie- 
shaped nevus cells in outer choroid separating melanoma cells 
(M) from sclera (S) (hematoxylin-eosin, x 50). 


Fig 5.—Top right, Photomicregraph showing portion of diffuse 
melanoma consisting of spindie A and B melanoma cells (hema- 
toxylin-gosin, x 125). 





ig 6.—-Bottom, Photomicrograph showing portion of choroidal 
tumor-consisting. of epithelioid cells (hematoxylin-eosin, x 125). 
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Fig 3.—Horizonta! cross section of enu- 
cleated right eye showing variably pig- 
mentec choroidal tumor extending anteri- 
orly from aroung septic disc to beyond 
equator. Note eosinophilic subretinal fluid 
(SRF) and detachee retina (RD). Corneal 
collapse, temporal ehoroida! detachment, 
and lens dislocatierare artitacts of prepa- 
ration. 
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the optic papilla. Although -unifocal 
large metastatic choroidal tumors can 
oceur in patients with disseminated 
malignant melanoma of the skin, clin- 
ieally evident choroidal metastatic 
lesions in reported cases typically 
appear as multiple and/or bilateral 
rapidly enlarging nodules of various 
shapes and sizes.°" 

The long interval between detection 
of the cutaneous melanoma and 
regional metastases and detection of 
the choroidal tumor is consistent with 
the diagnosis of diffuse primary cho- 
roidal malignant melanoma.’ Choroi- 
dal metastases from cutaneous malig- 
nant melanoma, if they become evi- 
dent clinically, usually do so after an 
interval of several months.’ The long- 
est reported interval between detec- 
tion of a cutaneous primary melanoma 
and observation of clinically apparent 
choroidal metastases is three years." 
Our patient’s condition had been diag- 
nosed as malignant melanoma of the 
skin with regional metastases 10% 
years before the onset of his visual 
symptoms. He had been clinically free 
of malignant melanoma for more than 
ten years. It would have been unusual 
for metastatic cutaneous malignant 
melanoma to the choroid to develop 
after such a long latent interval. 

An acute inflammatory-type reac- 
tion with congestive glaucoma seems 
to be an occasional manifestation of 
both diffuse primary choroidal: malig- 
nant melanoma and secondary choroi- 
dal melanoma from a cutaneous pri- 
mary.*” Therefore, the rapid develop- 
ment of ocular congestive signs by our 


1. Reese AB, Howard GM: Flat uveal melano- 
mas. Am J Ophthalmol 64:1021-1028, 1967. > 

2. Font RL, Spaulding AG, Zimmerman LE: 
Diffuse malignant melanoma of the uveal tract: 
A-clinicopathologic report of 54 cases. Trans Am 
Acad Ophthalmol Otelaryngol 72:877-894; 1968. 

3. Ferry AP: Primary malignant melanoma of 
the skin metastatic to the eye. Am J Ophthalmol 
74:12-19, 1972. 

4. Font RL, Naumann G, Zimmerman LE: 
Primary malignant melanoma of the skin meta- 
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from the ciliary body to and around — 


patient is not particularly helpful in 
making this clinical distiaetion: 

Both primary diffuse choroidal ma- 
lignant melanoma and seeondary. cho- 
roidal tumors metastatie from ‘skin 
melanomas typically contain epithe- 
lioid cells, numerous mitotic. figures, 
intralesional necrosis, and microscopic 


foci of extrascleral extension. ®t As a 


result, these features are not particu- 
larly helpful in the differential diag- 
nosis between these choroidal lesions. 
On the other hand, severa! histopatho- 


logic features are helpful in making: 
this differentiation in our case. The: 
most important of these features. 


seem to be (1) the preponderance of 
spindle cells within the tumor, (2) the 
presence of large numbers of typical 
nevus cells at the base of the tumor 
and surrounding the optie disc, (8) 
absence of microscopic foci of malig- 
nant melanoma in areas of the uvea 
away from the main tumor, and (4) 
failure to demonstrate tumor emboli 
within the choroidal blood vessels?" 


These histopathologic features sup- 


port the diagnosis of primary choroi- 
dal malignant melanoma. 
Disseminated metastatic malignant 
melanoma developed in eur patient, 
and he died nine months after detec- 
tion of choroidal tumor. Since both 
primary cutaneous malignant melano- 
mas and diffuse primary choroidal 
malignant melanomas have a high 
propensity to produce disseminated 
metastases, this feature of our pa- 
tient’s disease is not particularly help- 
ful in their differentiation. However, 
the long. latent interval between 
detection of the skin melanoma with 
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disseminated metastases (11 years) as 
compared with the relatively short 
latent interval between detection of 
the choroidal tumor and evidence of 
disseminated metastases (eight 
months) favors the diagnosis of sepa-. 


rate cutaneous and choroidal primary * 


b] 


melanomas with disseminated metas- 
tases derived from the choroidal 
tumor.” * 

A final differential point is the con- 
sideration that clinically apparent 
choroidal malignant melanoma meta- 
static from the skin is rare in compar- 
ison to the frequency of occurrence of 


primary choroidal malignant melano- 


ma,’ On the other hand, malignant, 


melanomas arising independently in 


the skin and in the choroid as separate 
primary tumors in the same patient 


are extremely rare” We are aware of 


only two other'such cases (one of them 
ours) that have been reported. In one 
of those cases,* controversy exists 
with regard to the diagnosis of the 
choroidal tumor asa spindle cell nevus 
or a spindle A malignant melanoma. 
On purely clinical grounds, it may 
be impossible to distinguish a multi- 
nodular, diffuse primary choroidal 
malignant melanoma from cutaneous 
malignant melanoma metastatic to 
the choroid. However, careful consid- 


‘eration of both clinical and histopath- 


ologic features of the choroidal mela- 
nomas should allow one to make the 
distinction in most. cases, 
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Instruments and Techniques for Anterior Chamber Implants 





<e The widewy used white-to-white + 1 
_Method was: investigated clinically for its 
| aceuracyin choosing implant length. This 
method alowed the surgeon to open one 
implant: per case in approximately 65% of 

:> €ases. The basic concept of adding 1 mm 

“to the clear corneal diameter was then 

-Invastigaied’w'ts cadaver eyes. The con- 
cept was found to be quite inaccurate. An 
anterior chamber ruler is described that 
allews the surgeon to open one implant 
per case in S5% of cases. An implant ruler 
for checking the length of the implant and 
the planevof ihe teet also is described. An 
implant: positioner is described that 

- inserts the dista! feet, inserts the proximal 
feet, checks: the implant fit, and changes 
the axis ii necessary. 

oii Qphihaimol 98:1265-1267, 1980) 


T anteriorshamber implant opera- 
“tien coniaes three steps not used 
a in ‘the routine cataract extraction: (1) 
measuring ihe patient’s eye, (2) mea- 
suring the implant, and (3) positioning 
the implant. Æt present, these steps 
are being performed with surgical 
instruments: designed years ago for 
unrelated, less. delicate operations. I 
have designed a method and a new 
instrument specifically for each of the 
three steps of the implant operation. 
These instruments and techniques are 
described amt compared with our 
present. methods, 


MEASURING © .. 
“THE PATIENT'S EYE 
- An accurate measurement ‘of the pa- 
; oy chamber diameter is essen- 
2 tial hecne this determines the implant 
length to be used. If an implant.is too short 
“for the recipierit eye, it can ride forward, 
“causing cermea endothelial edema; can 
rotate, causing ritis; and rarely can cause 
hemorrhage. IH an implant is too long for a 
recipient eye. it «an cause hemorrhage on 
insertion, large amounts of astigmatism, 
tenderness te teuch, and iritis. 

The usual method for estimating the 
anterior chamber diameter is to measure 
the white scleral. margin to white scleral 
margin across the horizontal clear cornea 
and add 1 mne The accuracy of this widely 
used white-te-white + 1 method was in- 
vestigated clisicaily in 20 consecutive pri- 

_ tary implantation cases (Table 1). In 13 of 
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the 20 cases, the final implant used was the 
same as that predicted by the white-to- 
white + 1 method, giving an accuracy of 
only 65%. 

The white-to-white + 1 method then was 
investigated anatomically by comparing 
the measurement of the horizontal clear 
corneal diameter (Fig 1) to the anterior 
chamber (Fig 2) in cadaver eyes. This was 
done by freezing ten eyes and then cutting 
them exactly in half along a horizontal 
plane. The eyes then were thawed slowly. 
Measurements were taken with the caliper 
and the surgical microscope at the moment 
when the limits of the clear cornea could be 
seen but before there was any distortion of 
the shape of the half eyes. The results of 
these measurements on cadaver eyes are 
shown in Table 2. The average difference 
between the clear cornea and the anterior 
chamber diameter was 0.6 mm. The differ- 
ence ranged from 0.3 mm to 1.2 mm. 

We concluded that the white-to-white 
+1 method is quite inaccurate both when 
used clinically and in the anatomic asgump- 
tion that the anterior chamber is about 1 
mm larger than the clear cornea in most 
eyes. 

Therefore, the white-to-white +1’ pre- 
diction can only be used as a starting point 
that must be refined as the operation 
proceeds. The usual method for refining 
this prediction is to remove the cataract 
and insert the predicted implant into the 
eye except for the preximal feet. If the feet 
extend the proper amount across the inci- 
sion, they are then inserted into the proxi- 
mal angle. If the feet extend too little or 
too much across the incision, the implant is 
removed, Another implant is then inserted 


Table 1.—White-to-White + 1 Method 
for Predicting Final implant Length Used 


W-W +1 


Patient Prediction 


1 
2 
3 
4 
5 
6 
7 
8 
9 
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into the eye except for the proximal feet. If 
this implant extends the proper amount 

across the incision, then the py ximal feet l 
are placed into the angle. a se 

There have been attempts o e minate 
this trial and error sizin plat 
while the vitreous face is 
that has the scale.in th 
pupillary area has been u 
suring canula for anterio) 
ocular lenses, C. D. Kelman, 
lished data), but: any blood 9 
anterior chamber ‘makes it q 
to see the scale, This ruler al 
errors when eccentric pupils are encoun 
tered. Recently, it has been caimed that 
ultrasound can accurately measure the 
anterior chamber diameter. The technique |~ 
is quite difficult and requires much prac- 
tice. This claim has now beer: withdrawn 
from advertising. 

An anterior chamber ruler (Fig 3) has 
been developed for refining the white- 
to-white + 1 method of choosing the 
implant length. It has the scale where the 
ruler lies across the corneal-scleral incision. 
Its thickness is similar to tha? of most of 
the anterior chamber implants. The ruler 
has marks on the shaft 12, 13, and 14 mm 
from the tip. The number 13 stamped on 
the shaft corresponds to the longest mark 
(Fig 4). 

As soon as the corneal-scleral incision 
has been extended a few millimeters, the 
ruler is passed across the anter‘or chamber 





Fig 1.~Measuring horizontal car corneal 
diameter. 





Fig 2.—Measuring anterior chamber diam- 
eter. 


1265 

















Fig 3.—Anterior chamber ruler (side view). Fig 4.—Anterior chamber ruler (top view of Fig 5.—Anterior chamber ruler in 
shaft). use. 


Table 2.—Difference Between Clear Corneal Diameter (White-White) 
and Anterior Chamber Diameter (Scleral Spur-Scleral Spur) in Ten Cadaver Eyes 


Anterior Chamber Corneal 
Specimen No. Diameter, mm Diameter, mm Difference, mm 


12.5 











CF OlLalNi giampalwirm 


wi 





Fig 6.—Measuring implant with all-purpose 
metal ruler. 





Fig 9.—Simultaneously, implant po- 
sitioner presses proximal feet into 
Fig 7.—Measuring implant with implant rul- Fig 8.—implant positioner; insert, tip. angle, holds distal feetin angle, and 
er. controls axis of implant. 
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: - Fig 10.—Impastgositioner checking snug- 
ness of fit. (Agar implant in acadaver eye 
/ wih corneasramoved 9 








implant positioner changing axis 
ant in a cadaver eye 


xor angle (Fig 5) just as if 
vlant. This allows the sur- 
ut opening an implant, if 
ed by the white-to-white 
stend the proper amount 
beyond the ‘neisiom prior to full insertion. 
If the foot extension ts found to be wrong, 
a reading isttaken at the point on the ruler 
where the sergeon would like the tip of the 
foot to extend seyond the incision (not 
read where tke ruler crosses the incision). 
This peint varies slightly, depending on 
how the incisi , but this foot exten- 
sien method sur most reliable way 
for sizing awterier chamber implants. 
«The antecier chamber ruler chose the 
pr per implere iengtk in 19 of the 20 cases, 
giving an aecuracy of 95%. 
Phe advaatages of this ruler method of 
= sizing over oar present methods are as 
- folows: (1) alow: 22 fewer implants are 
Opened and usec because no actual 
co geplant tia the sizing process; (2) 
A wate since the sizing is done 
before the ey storted by the cataract 
extraction; tis less traumatic to the 
recipient eve because the exchange of 
implants i the-ere essentially is elim- 
inated: (4) safer because the sizing is 





































“itis mere ase 





performed whens the lens-zonular dia- 
phragm is stii intact and the vitreous is 
not exposec: 


MEASUVPING THE IMPLANT 
Surgeons: æ 


ze new measuring the im- 
all-parpose metal ruler (Fig 
meuatered include implants 
è raler’s edge, feet pivoting 
Meulty getting an implant 
scenfimeter mark for easy 
one smooth area to check 
oe inepant’s feet. 

owt ruler (Fig 7) has been 
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Table 3.—Visual Results of 20 
Consecutive Primary Implants 


nea. 
tAmblyopia. 


designed specifically for measuring im- 
plants, which prevents the previously men- 
tioned problems. It has the scale in the 
middle of the ruler to eliminate implants 
falling off, an elevated metal curve that 
sets one foot at zere and prevents pivoting 
of the implant, a line from the curve for 
aligning the implant so that a true diagon- 
al is measured, and a smooth surface for 
checking the plane of the feet. 


POSITIONING THE IMPLANT 


The spatula is widely used for tapping 
the proximal feet ef the implant into the 
chamber angle. Unfortunately, this instru- 
ment often allows the implant to slip par- 
tially out of the eye or to slip sideways 
when the scleral lip is retracted or when 
vitreous pressure is present. This occurs 
because the spatula cannot simultaneously 
hold the implant in the proper position and 
press the feet into the angle. The spatula 
also is unsafe for checking the snugness of 
the implant fit or for changing the axis of 
the implant because its tip, which is placed 
deeper than the plane of implant, tends to 
catch and pull on the iris. 

An implant positioner (Fig 8) has been 
designed to correct the above problems. Its 
tip is similar to a finger and a fingernail. 
This arrangement creates a notch that 
catches on the edge of the implant. 

This instrument has four uses: 

1. Inserting the Distal Feet.—-The implant 
is held with the forceps (Tennant), slid 
across the anterior chamber until the distal 
feet are just beyord the pupillary border, 
and released. The positioner is placed 
between the proximal feet of the implant 
with the fingernail of the positioner 
extending slightly onto the anterior sur- 
face. It is used to nudge the implant into 
the inferior angle and hold it there. If there 
is any tendency for the inferior feet to 
catch on the iris, they are elevated by 
pressing slightly downward with the posi- 
tioner on the superior feet with the scleral 
lip used as a pivot. 

2. Inserting the Proximal Feet.—-The for- 
ceps (Calibri) is then turned upside down so 
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*Preexisting micracystic dystrophy of cor- 


that the tip slides easily unde> the implant 
foot; it is used to pull the seleral lip out 
slightly while the positioner presses the 
first foot into the angle (Fig 9). The force 
on the implant should be directed posteri- 
orly toward the proximal angb, not teward 
the distal angle so that hemorrhage might 
occur there. The positioner then is turned 
upside down and is used to tep the second 
foot into the angle while the scleral lip is 
retracted. The above two uses have been 
reported previously.’ 

3. Checking the Fit.—The positioner is 
held upside down, and the noxch of the tip 
is placed between the proximal feet of the 
implant and wiggled gently sideways (Fig 
10). This test shows whether the fit is snug 
and also whether the implan. is spanning 
the anterior chamber at the widest point. 
This test is especially important in the 
narrow implant (Choyce Mark IX). This 
implant, unlike the wider iraplant (Mark 
VHI), does not always seek the widest 
point of the anterior chambe>. 

4. Changing the Axis.—If am implant foot 
is partially occluding an iridectomy, the 
positioner is held upside dowr, the netch is 
placed against the side of a proximal foot 
of the implant, and the axis is changed 
slightly (Fig 11). One should aot persist in 
this maneuver if the fit is so “ight that the 
iris catches on the advancing edge of the 
implant and knuckles forwarc. The inferior 
feet of the implant are then slid in the 
opposite direction a similar distance in- 
order to keep the implant centered at the 
widest point of the anterior chamber. 

Unlike the spatula, no part of this instru- 
ment is placed deeper in the eye than the 
level of the implant when chacking the fit 
or changing the axis. The nozch of the tip 
of the implant positioner cetches on the 
side of the implant and is easily monitored 
with the microscope, but the projection on 
the tip is not long enough tc catch on the 
iris. 


RESULTS 


The results of performmg primary 
implants.on 20 consecutive cases with 
the instruments and teciniques de- 
scribed herein are shown in Table 3. 
There was one case of vitreous loss 
prior to insertion of the implant and 
one shallow anterior chamber that 
resolved spontaneously. Over refrac- 
tion yielded a postoperative vision of 
20/25 or better in 18 cases. The two 
other patients, one witk amblyopia 
and the other with preexisting micro- 
cystic dystrophy of the cornea, ob- 
tained 20/30 vision. The shortest fol- 
low-up was five months, and the 
longest was 23 months, with an aver- 
age of 11.6 months. 


The following equipment is available from 
Storz Instrument Co: anterior chember ruler (Fig 
3), order SP 18226; implant ruler (Fig 7), order 
SP7/18087; implant positioner (Fig 8), order 
SP7-13973. 
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Laboratory Sciences 


Initial Observations 


on the Ocular Microcirculation in Man 


I. The Anterior Segment and Extraocular Muscles 


Norman F. Woodlief, MD 


® Gold-coated, plastic corrosion casts 
of the human ocular microcirculation 


were studied by scanning electron mi- - 


croscopy to define the angioarchitecture 
of the anterior segment, ciliary processes, 
and extraocular muscles. Several arterial 
branches from the major. arterial: circle 
(MAC) supplied each ciliary process. The 
atferent arterial supply may be regulated 
by a sphincter mechanism at its branch 
point from the MAC. The ciliary processes 
and ciliary muscle seem to be drained by 
iris veins and prominent venules, one of 
which is present between each pair of 
ciliary processes, and directly into pars 
plana veins. The predominant drainage 
channel of the ciliary processes is directly 
into the pars planar veins; the ciliary mus- 
cle seems to be drained by the other two 
routes primarily. The extraocular muscles 
possess a rich blood supply. No anasto- 
moses of the anterior ciliary arteries with 
the MAC were noted, although they did 
contribute to the blood supply of the iris, 
ciliary muscle, and episcleral -vascular 
complex. 

(Arch Ophthalmol 98:1268-1272, 1980) 


Although much has been written 

about aqueous humor dynamics, 
little has been done to define further 
the angioarchitecture of the anterior 
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segment microcirculation until recent- 
ly." Corrosion casts of the ciliary body 
using a methacrylic methyl ester resin 
have been studied with scanning elec- 
tron microscopy (SEM) in guinea pig, 
kitten, and monkey.’ This report is 
an effort to define better the angioar- 
chitecture of the anterior segment, 
ciliary processes, and extraocular 
muscles. 

Scanning electron microscopy per- 
mits a three-dimensional view of the 
vascular casts at magnifications of 
greater than 10,000. Various vascular 
casting materials used with SEM 
examination have been reviewed by 
Gannon.’ The plastic used in this tech- 
nique was developed by Nopanitaya et 
al’ in their studies of the hepatic 
microcirculation and was adapted to 
study the ocular microcirculation in 
cat and monkey by Risco and Nopani- 
taya.’ It ean withstand accelerating 
voltages of 20 kV without thermal 
damage to the specimen, permitting 
superb resolution of detail. I have 
found this to be an excellent method 
for use in human infant autopsy spec- 
imens if injected within 48 hours of 
death. I have modeled my work in the 
human after the excellent work of 


Shimizu and Ujie,* who worked with 


monkeys. 


MATERIALS AND METHODS 


Viable-gestation prémature (two eyes) 
and full-term infant (four eyes) autopsy 
specimens donated to the University of 
North Carolina, Chapel Hill, were obtained 
usually within 24 hours of death, although 
the specimens were refrigerated overnight 
to allow the intravascular postmortem elot 





to. undergo hemolysis." All infants were 
grossly normal, and medical records were 
reviewed for any abnormakties that would 
preclude normal ocular development. The 
injection technique used was that of Risce 
and Nopanitaya’ and may be briefly 
described as follows: The infants were 
injected with a plastic mixture via the 
common carotid arteries through a plastie 
cannula tied tightly in place. The vessels 
were perfused with physiolegic saline prior 
to. injection, and the jugular veins were 
incised to allow the perfusase to drain until 
it became clear of blood. The plastic mix- 
ture was prepared under « hood at 4 °C 
immediately prior to injection by eombin- 
ing 25 mL of monomer base solution, 7:5 
mL of catalyst, and 0.5 mL of promoter 
(obtained as Batson’s No. 17 corrosion. com- 
pound from Polysciences Inc, Paul Valley _ 
Industries Park, Warringten, Pa). To this © 
mixture was added one ampule (12 mL) of 
Sevriton liquid (obtained from Amalga- 
mated Dental Trade Distributor Ltd, Lon- 
don) with constant gentle stirring until the 
solution appeared homogenous. This gives 
a liquid with a viscosity of approximately 
20 poises. The plastic mixture was then 
poured into two 30-mL sysinges, and the 
syringes were attached to the plastic ean- 
nulas, with care taken not to introduce air 
into the vessels. The injection. was per- 
formed using firm thumb pressure until 
the iris turned white. The «yes were enu- 
cleated when a portion of the plastic not 
injected had polymerized. The eyes were 
left overnight in warm saline (60 °C). 

Although specimens with ttle distortion 
or waviness of the plastic can be obtained 
when casts are prepared frem living cat or 
monkey, with postmortem tissue waviness? 
and distortion become substantial prob. T 
lems owing to postmortem change. Corro- 
sion casts were prepared by digesting the 
eyes in 40% potassium hydroxide at 60 °C 
for six to seven days. The potassium. 
hydroxide was changed daily, and the casts 
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Fig 1.--Scamning electron micrograph demonstrating bifurca- 
tion of temporal long posterior ciliary artery (LPCA) and lateral 
anterior ciliary artery (ACA) that does not appear to anasto- 
mese with major arterial circle; premature infant of 28 weeks’ 
gestation (original magnification x 41). 
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Fig 2.—Major arterial circle is seen to be comprised o temporal and 
nasal long posterior ciliary arteries (LPCA). Defect at lower right was 
made to expose course of anterior ciliary artery (ACA) of superior rectus 
muscle by removing segment of major arterial circle anc to permit view 


of several ciliary processes; 28 weeks’ gestation (original magnification 
x 21). 


Fig 3.—Anterior ciliary artery (ACA) dipping beneath capillary 
plexus of ciliary muscles and bifurcating at periphere! edge of 
major arterial circle (MAC). Radial iris arteries pass beneath MAC. 
Leakage of plastic also occurred; premature infant of 28 weeks’ 
gestation (original magnification x 108). 





Fig 4.—High-power view of posterior surface of iris showing 
capillary network that forms as radial iris arteries bead posteriorly 


at pupillary margin; 28 weeks’ gestation (orginal nagnification 
x 126). 
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Fig 5.—Low-power retinal view of anterior segment micro- 
circulation. Seen from top to bottom are posterior surface 
of iris (A), ciliary processes (B), and pars plana (C). 
Full-term infant (original magnification x 44). 


Fig 6.—In this scanning electron micrograph, iris vessels did not fili, 
permitting observation of arterial branches that supply ciliary process. 
Note what seems to be arteriolar precapillary sphincter (S). Full-term 
infant (original magnification x 328). 


Fig 7.—Ciliary processes (retinal view) draining directly inte pars plana 
veins. Full-term infant (original magnification x 92). 
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Fig 8.—Lateral view of ciliary process showing predominant drainage Fig 9.—Retinal view looking toward posterior pole from ` 


of ciliary process capillary plexus directly into pars piana veins (A). recess between posterior surface of iris and anterior 

Branch of major arterial circle loops around iris vein (B) to supply portion of ciliary processes (B). Note round»nucilear inden- 

ciliary process. Ciliary muscle capillaries (C) are poorly filled. Full- tations on surface of prominant venule (A) located between 

term infant (original magnification x 151). two ciliary processes. Full-term infant (original magnifica- 
tion x 360). 
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vascular supply revealing large arteries and 
veins. Premature infant of 28 weeks’ gestation 
» (original magnification x 25). 





Fig 12.-Schematic representation of findings. See text for explanatory remarks. 
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Fig 10.—Gut edge of rectus: muscle. Note rich Fig 11.~Bundles of capillaries run in same direction as bundles of rectus muscle 
fibers. Premature infant of 28 weeks’ gestation (original magnification x 111). 
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were washed in water daily to remove 
remaining tissue. When all the tissue had 
been removed, the vascular casts were 
washed in water and allowed to air dry ina 
dust-free container at room temperature 
(Fig 1). In some cases the entire cast was 
mounted on a 16-mm stub to study the 
microcirculation of the ocular adnexa and 
extraocular muscles. The casts were dis- 
sected into small sections to study the 
angioarchitecture of the choroid, optic 
nerve, ciliary processes, iris vessels, retina, 
extraocular muscles, and episcleral vascu- 
lar complex and were mounted on SEM 
stubs with conductive silver paste. The 
specimens were coated by a gold-sputter- 
ing process (SEM Coating Unit £5100) to a 
coat thickness of 200 A. The specimens 
were then thoroughly studied using an 
SEM (ETEC U2 Autoscan) at an accelerat- 
ing voltage of 20 kV. Results were reeorded 
on instant-processing film (Polaroid Type 
55). 


RESULTS AND COMMENT 


The plastic used in this technique 
provides uniform capillary filling 
when injected in animals in vivo. In 
postmortem tissue, capillary filling is 
not always complete owing to- post- 
mortem changes. The artifacts en- 
countered are the same as those enu- 
merated by Shimizu and Ujie’ (in vivo 
injection studies in monkeys), and I 
have tried to point out where there is a 
question of artifact. In addition to 
those artifacts, I have encountered 
additional problems of leakage, wavi- 
ness, and plastic distortion due to tis- 
sue shrinkage and capillary fragility 
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secondary to postmortem- changes: 
Nevertheless, this- technique. offers 
the ability to study the three-dimen- 
sional angioarchitecture of the ocular 
microcirculation at high’ magnifica- 
tion and with superb resolution of 
detail heretofore unavailable in the 
human. 

Long posterior ciliary arteries 
(LPCAs) pass forward on each side of 
the eye and bifurcate several milli- 
meters posterior to the limbal margin 
(Fig 1). They supply a major portion 
of the anterior segment. The major 
arterial circle (Fig 2) appears to be 
formed exclusively by the paralimbal 
branches of the LPCAs. The defect in 
the lower right corner of Fig 2 was 
made to expose the contribution to the 
anterior segment blood supply by one 
of the superior rectus anterior ciliary 
arteries (ACAs) and to expose the 
ciliary processes by removing a seg- 
ment of the major arterial circle 
(MAC). No anastomoses of the ACAs 
to the MAC were noted. Instead, the 
ACAs bifurcated at the root of the iris 
to form paralimbal branches. These 
gave rise to radial iris arteries that 
` passed under the MAC to supply the 
iris (Fig 3). The exception to this 
generality was the lateral ACA, which 
appeared to only supply the ciliary 
body and episcleral vascular complex 
(Fig 1). The ACAs seemed to be an 
important blood supply of the ciliary 
muscles and also supplied the episcle- 
ral vascular complex. 

Paralimbal branches of the LPCAs, 
which comprise the MAC, also give 
rise to radial iris arteries. In addition, 
large arterial trunks derived from 
these paralimbal branches pass poste- 
riorly to enter the anterior portion of 
the ciliary body and give rise to ves- 
sels that supply the ciliary muscles 


anteriorly and the ciliary processes: 


posteriorly. The MAC-derived radial 
iris arteries seem to be the major 
source of blood supply to the iris; 
however, ACA-derived radial iris ar- 


1, Hayreh SS, Scott WE: Fluorescein iris 
angiography: I. Norma! pattern: H. Disturbances 
in iris circulation following strabismus operation 
on the various recti. Arch Ophthalmol 96:1383- 

1401, 1978. 

2. Matsuo N: Seanning electron microscopic 
studies on the corrosion casts of the blood vessels 
of the ciliary body. Acta Soc Ophthalmol Jpn 
77928-9835, 1973. 

3. Ujie K, Hanyuda T: Three-dimensional 
angioarchitecture of the peripheral choroid and 
the ciliary body. Acta Soe Ophthalmol Jpn 81:662- 
ETT, 1977. 
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teries also make an important contri- 


bution. 

Radial iris arteries bend posteriorly 
at the pupillary margin to form a rich 
capillary plexus, which covers the pos- 
terior surface of the iris (Fig 4). These 
capillaries terminate in iris veins that 
pass through the ciliary body to drain 
eventually into the pars plana veins 
and vortex system (Fig 5). This drain- 
age system was mapped out by care- 
fully tracing these vessels. This neces- 
sitated viewing the specimen at many 
different angles and microdissection 
when these drainage vessels were hid- 
den by other overlying vessels. 

A recently proposed mechanism of 
the formation and inhibition of aque- 
ous humor production by Macri and 
Cevario® suggested that in enucleated, 
arterially perfused cat eyes, aqueous 
humor production could be regulated 
by pharmacologic and neurogenic ac- 
tions on efferent and afferent vessels. 
In this study, what seemed to be 
arteriolar precapillary sphincters have 
been noted at the branch points of the 
afferent arterial supply to the ciliary 
processes. Although these may repre- 
sent artifacts, they were a consistent 
finding (Fig 6). It may be that a 
sphincteric mechanism regulates 
blood flow to the ciliary processes and 
therefore, aqueous humor production. 
Several precapillary arterioles supply 
each ciliary process and break up into 
a plexus of interanastomosing capil- 
laries immediately distal to the 
sphincter. The blood flow rate through 
the ciliary processes is high (2,000 
mL/min/100 g of tissue)."° The find- 
ing that several precapillary arterioles 
supply each ciliary process helps to 
explain this high rate of flow. This 
capillary plexus drains predominantly 
directly into the pars plana veins, 
although some capillaries terminate in 
iris veins that pass through the ciliary 
processes immediately beneath: the 
ciliary muscles on their way to drain 
into the vortex system (Fig 7 and 8). 
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Prominent venules, one of whieh is 


located between each pair of ciliary 
processes, drain adjacent ciliary pro- 
cesses and also the ciliary muscles 
(Fig 9). 

Seanning electron microscopy of 
casts of the extraocular muscles dis- 
closed a rich blood supply similar to 
that in monkey (Fig 10 and 11). An 
interesting observation was that fol- 
lowing corrosion in preparation cf the 
casts, arteries and veins of the inferi- 
or oblique appeared to supply and 
drain a region of the choroid temporal 
to the macula. In handling the speci- 
men, these fragile attachments were 
broken. Therefore, I was unable to 
trace their course. 

In conclusion, a schematic repre- 
sentation of the findings presented in 
this communication is shown in Fig 
12. In part A, only a few of the 
MAC-derived radial iris arteries are 
drawn in order that the ACA-derived 
radial iris arteries may be seen. Also, 
most of the ciliary muscle capillary 
circulation and episcleral vascular 
complex has been deleted. Part B is a 
representation of the undersurface of 
the iris and demonstrates the promi- 
nent. venules, one of which is present 
between each pair of ciliary processes. 
Part C depicts the MAC and the for- 
mation of paralimbal branches that 
pass posteriorly to supply the ciliary 
processes. The numbers are refer- 
enced to the numbers of the SEM 
figures to help orient the reader to 
what area is represented. 
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f Chlorhexidine Effects 


on Corneal Epithelium and Endothelium 













® Chlorhexidine: digluconate, a soft 
i s disinfectant, was perfused 
bbi comes! epithelial and endo- 
lial surfaces urwer a variety of concen- 
; on: ; and conditions. Without protein in 
e no solutions, the cornea swelled 
sidine concentrations of 20 
pg/mL o greater were perfused over the 
endothelium. Scanning electron micros- 
copy demonstrated rounded, swollen 
cells with toss: of microvilli. Perfusion of 
the epitheliumewith chlorhexidine in pro- 
ten-free: Ringer’s solution resulted in a 
dese-deperdent sioughing of cells and 
«loss of microvilli, which resulted in little or 
welling when: the endothelium was 
comitantly bathed with oil. Corneal 
welling to! owed at concentrations of 500 
1,000 pg/mL when both corneal sur- 
aces were bathed with protein-free Ring- 
s solution and the epithelium was per- 
fused with chiorhexidine. With protein 
oe insludediinithe-bathing solution, no swell- 
ing occurred when separate chlorhexi- 
dine (500 g/mL) and albumin (1%) solu- 
` tions were applied’ simultaneously to the 
epithelial surface sof corneas, with the 
endothelial: surface bathed in Ringer's 
solution. 
‘Arch Opath2ime! 98:1273-1278, 1980) 
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(Chlorhexidine digluconate is a disin- 
fectant used in cold sterilization 
solutions for soft contact lenses. 
Experimental and clinical results with 
soft contact lenses maintained accord- 
ing to recommended protocols in solu- 
tions containing 0.05% (500 ug/mL) 
chlorhexidine digluconate have indi- 
cated the clinica! safety and effective- 
ness of this procedure. A few 
reports exist concerning toxicology 
studies on the eye to chlorhexidine 
when applied directly to the eye in 
concentrations from 0.005% to 2%." 
Soft contact lenses adsorb and 
desorb chlorhexidine,’ which could 
result in tear film concentrations 
greater than those of the solution in 
which the lenses originally were 
immersed. For example, MacKeen and 
Green" found that soft contact lenses 
desorb about 20% of the total adsorbed 
chlorhexidine when immersed in an 
artificial tear solution for eight hours. 
Assuming both a linear rate of chlor- 
hexidine desorption (4 ug/hr) and a 
normal tear film turnover of six times 
per hour,'* the tear film concentration 
would be between 60 and 80 pg/mL. 
The cornea could be subjected to the 
concentration continually throughout 
contact-lens-wearing periods; thus, 
topical drop application studies do not 
simulate a lens-wearing situation. 
The present study was designed to 
examine the effects of chlorhexidine 
digluconate directly on the corneal 
membranes with use of an in vitro 
procedure. While most experiments 
were performed without protein pres- 
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ent in the bathing solution, some 
experiments were performed in. the 
presence of protein since Hjeljord. et 
al" have shown avid binding of ‘chlor- 
hexidine by soluble proteins. These 
latter experimental data allow the — 
establishment of an approximate 

maximal permissible dosage of chlor- 
hexidine digluconate in the tear film. 


MATERIALS AND METHODS 


Adult albino rabbits weighing 3 kg were 
killed with an overdose of intravenously 
administered pentobarbital: sodium, and 
the eyes were enucleated with the conjunc- 
tival sac and eyelids intact. The corneas 
were mounted in a specular microscope, 
which permitted constant perfusion of the 
endothelial or epithelial.surface at a con- 
trolled temperature of 37 °C and a pressure 
of 15 mm Hg. Direct observation of the 
corneal epithelium or endothelium. as well 
as sequential measurements of corneal 
thickness were performed with the specu- 
lar microscope. The perfusion. or bathing 
solutions used were either: silicone oil or 
Krebs-Ringer bicarbonate (KRB) solution” 
with added reduced glutathione .(0.092.g/I) 
and adenosine (0,134 g/L)» 

After a one-hour stabilization period, 
one of the membrane surfaces was. per- 
fused for up to three hours with solutions 
containing chlorhexidine digluconate; the 
only exceptions were some 30-minute per- 
fusions for scanning electron microscopy 
(SEM) studies. Paired control corneas were 
perfused with KRB with added adenosine 
and glutathione, which also contained a 
molar concentration of sucrose equal to the 
chlorhexidine concentration used to per- 
fuse the paired experimental corneas, Cor- 
neal thickness was measured every half 
hour, and the change in corneal thickness 
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regression line on a minimum of four cor- 
neas at each concentration. Variance in the 
data was expressed as + 95%- confidence 
limits, and.a comparison of experimental 
and control regression lines was made by 
an analysis of covariance.*" 

The experimental conditions are as fol- 
lows: 


Group 1 


Epithelial perfusion was made with KRB 
containing 10 to 1,000 pg/mL of chlorhexi- 
dine and the endothelium was bathed with 

_ Silicone oil. 


Group 2 


Epithelial perfusion was made with KRB 
containing 10 to 1,000 pg/mL of chlorhexi- 
dine, and the endothelium was perfused 
with normal KRB. 


Group 3 


Since corneal swelling resulted from epi- 
thelial perfusion with a concentration of 
500 ng/mL (group 2), some experiments 
were performed in which chlorhexidine 
(500 pg/mL) and a solution of 1% bovine 
serum albumin were perfused across the 


epithelium, with KRB on the endothelium. | 


The chlorhexidine and protein were added 
< simultaneously into the epithelial solution 
“to simulate chlorhexidine release. from a 


contact lens into a protein-containing tear 


film. 


Group 4 


Endothelial perfusion. was performed 


with chlorhexidine at concentrations of 1 to 
80 ug/mL in KRB: Silicone oil was placed 
on the anterior epithelial surface. 

At various time periods. during perfu- 
sion, some corneas. were removed from the 
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: Chiorhexidine Digluconate, pg/mL 
Fig 1.—Corneal swelling rate (microns per hour + 95% 
confidence limits) following epithelial perfusion: for three 
hours with chlorhexidine in presence of oil on endothelial 
surface. Each point represents at least four corneas; 
circies, experimental; squares, control. Control corneas 
were perfused under identical conditions, except that a 
molar concentration of sucrose equal to that of chlorhex-- 
idine in experimentally perfused cornea was included in 


epithelial perfusate. 
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was determined by a computer-fit linear ~ 








submitted for SEM. 


RESULTS 
Group 1 


The swelling rates of corneas per- 
fused across their epithelial surfaces 
with chlorhexidine in the presence of 
oil on the endothelial surface are 
shown in Fig 1. Corneas perfused with 
concentrations of 100 and 500 pg/mL 
showed a small, but significant, 
degree of swelling compared with the 
paired controls. The swelling rates of 
corneas perfused three hours with 50 
or 200 ng/mL showed no significant 
difference from their paired controls. 
When the swelling rate of each chlor- 
hexidine concentration is compared 
with all others, the only significant 
difference occurs between 200 and 500 
pg/mL (P = .013); for all other com- 
parisons, P > .05. All swelling rates, 
however, were relatively low since 
even the maximum swelling rate was 
only 12 p/hr after a three-hour con- 
stant perfusion at a constant concen- 
tration of 500 pg/mL. It is unlikely 
that epithelial swelling could account 
for this swelling since the 20% to 25% 
increase in epithelial thickness would 
have impaired corneal thickness mea- 
surements. The swelling appeared to 
be most prominent in the first hour 
after exposure to higher concentra- 
tions of chlorhexidine in this group. 
When analyzed by linear regression 
analysis, therefore, the correlation 
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specular microscope and fixed in 2% gluta- 
raldehyde with phosphate buffer and were’ 









coefficient was low. (In all other 
groups the regression coefficient was 
at least 0.8, indicating a Enear swell- 
ing rate.) With a concentration of 
1,000 pg/mL, the cornea became 
opaque, accompanying am increase in 
thickness. The opacity of the cornea, 
however, precluded thickness mea- 
surements beyond 30 or 60 minutes 
into the experiment; thus, a swelling 
rate could not be established, except 
over this short time peried. Since all 
other data in Fig 1 were obtained 
from swelling rates generated over 
three hours of measurements, the 
data for 1,000 ng/mL were not direct- 
ly comparable and were omitted. 


Group 2 


When both corneal surfaces were 
perfused with KRB and the epithe- 
lium exposed to chlorhexidine, a sig- 
nificant corneal swelling was ob- 
served at 500 and 1,000 pg’ mL (Fig 2). 
A sharp inerease in swelling rate was 
found, therefore, when both corneal 
surfaces were perfused with Ringer's 
solution over that seen when the endo- 
thelium was perfused with silicone 
oil. . 

Perfusion of the epithelial surface 
with protein-free solution containing 
50 g/mL of chlorhexidine showed an 
epithelium where some cells were 
sloughing and the number of microvil- 
li were decreased compared with con- 
trol tissues (Fig 3), but there was no 
effect on the endothelium (Fig 4). 
Perfusion with chlorhexidine at 500 
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Fig 2.—Corneal swelling rate (microns per hour + 95% confidence 
limits) following epithelial perfusion with chlorhexidine in presence of 
Ringer's solution on endothelial-surface. Each point represents at least. 
four corneas; circles, experimental: squares, control. Control corneas `a 
were perfused under identical conditions, except that a molar concen- ty 
tration of sucrose equal to that of chlorhexidine in experimentally 
perfused cornea was included in epithelial perfusate. Note that clinically 
: relevant concentrations exist only at origin of abscissa. 
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Fig 3.—Epiihelum after perfusion at 50 g/mL for three hours. Left, Experimental. Some cells are sloughing and number cf microvilli are 
snarply decreased. Right, Control. It should be noted that this concentration is near clinically relevant levels in tea: film (original 
magnification > 720). 
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Fig 4.—Encothelium after epithelial perfusion at 50 ng/mL in absence of protein for three hours. Left, Experimental. Right Control. This 
concentration œ chlorhexidine represents probable tear concentration in humans wearing soft contact lens soaked in chlorhexidine; 
endothelial batteng solution would contain 0.05 ug/mL chlorhexidine (see text for calculation) at this simulated tear-film concentration. 
Note normal appearance of endothelium (original magnification x 720). 


Fig 5.—Epithelium after perfusion at 500 
#g/mL for three hours. An abnormal epi- 
thelium results with sloughing cells and 
few cells with microvilli (origimal magnifi- 
cation x 720). 
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Fig 6.—Endothelium after epithelial perfusion at 500 ng/mL for three hours. Left, Experimental. Note swollen endothelial cells and 





junctional separation of cells. Right, Control. Chlorhexidine concentration is approximately ten times that normally present in tear film 


(original magnification x 720). 


pe/mL for 30 minutes demonstrated 
epithelial cells with few microvilli and 
nuclear bulges with some superficial 
cells absent. Perfusion for three hours 
with 500 pg/mL of chlorhexidine 
caused an abnormal epithelium with 
sloughing cells and few cells with 
microvilli compared with control epi- 
thelia (Fig 5). Chlorhexidine, 1,000 ug/ 
mL for 30 minutes or three hours, 
caused similar epithelial effects of cell 
sloughing and loss of microvilli. In 
corneas perfused on each surface with 
KRB and chlorhexidine on the epithe- 
lial surface, SEM of the endothelium 
showed that the increased endothelial 
permeability, which resulted in a 
higher swelling rate than when the 
endothelium was bathed with silicone 
oil (group 1), can be accounted for by 
the structural change in the cells at 
500 and 1,000 ug/mL (Fig 6). 


Group 3 


Simultaneous perfusion of epithe- 
lium with chlorhexidine (500 pg/mL) 
and protein (1% albumin solution) 
with KRB on the endothelial surface 
caused a swelling rate of only 
6.3 + 1.7 p/hr over two hours, com- 
pared with the predrug value (albu- 
min alone, over one hour) of 18.9 + 6.9 
u/hr; the difference is not statistically 
different, but there is actually a 
decrease in swelling rate after addi- 
tion of chlorhexidine. 


Group 4 


The dose response curve of the cor- 
neal swelling rate following endothe- 
lial perfusion with chlorhexidine di- 
gluconate is shown in Fig 7. Signifi- 
cant swelling rates were found after 
perfusion of the endothelium with 
concentrations of 20 pg/mL or 
greater. At 5 and 10 ng/mL, the con- 
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trol and experimental corneal swelling 
rates are statistically indistinguish- 
able from controls (P = .2 and .6, 
respectively). There appears to be a 
maximal rate of swelling reached at 
concentrations greater than 40 pg/ 
mL, since above this concentration the 
swelling rates are statistically indis- 
tinguishable. 

Scanning electron microscopy of the 
endothelium disclosed a normal ap- 
pearance after three hours of endothe- 
lial perfusion with 1 and 10 pg/mL of 
chlorhexidine. Perfusion for 30 min- 
utes (the time at which the first defi- 
nite swelling occurred) with 60 yg/mL 
of chlorhexidine, which resulted in a 
corneal swelling of 20 p, caused 
numerous swollen cells randomly in- 
terposed with normal cells. Perfusion 
for three hours with chlorhexidine, 60 
pg/mL, disclosed rounded endothelial 
cells that were separated from sur- 
rounding cells (Fig 8). 


COMMENT 


Chlorhexidine digluconate, at con- 
centrations likely to be found in the 
tear film following desorption from 
soft contact lenses, produced little 
effect on the epithelium of corneas 
perfused across the epithelial surface 
for three hours. 

Soft contact lenses, when worn dai- 
ly, contain about 150 ug of chlorhexi- 
dine digluconate (5 ug/mg of lens wet 
weight), and, if 20% (or 30 ug in a 30 
mg of lens) is desorbed into the tears 
in eight hours," a rate of about 4 ug/hr 
is obtained. In a tear film volume of 10 
pL, with a turnover rate of six times 
per hour,’® a maximum chlorhexidine 
concentration of about 70 pg/mL 
would be achieved. At such concentra- 
tions the epithelium showed no mal- 
function under either corneal perfu- 


sion system (Fig 1 and 2). Even at 
concentrations ten times greater, the 
epithelium shows little change except 
for the loss of microvilli, although 
some corneal swelling occurs due 
to chlorhexidine-induced endothelial 
changes at high concentrations (Fig 
6). At clinically relevant concentra- 
tions, however, no endothelial changes 
occur (Fig 4). At 1,000 pg mL, a chlor- 
hexidine concentration that would be 
impossible to achieve in the living eye, 
there is a corneal opacity that is 
accompanied by an increased thick- 
ness. (This is not shown in Fig 1 since 
it was impossible to measure corneal 
thickness beyond 45 minutes after 
perfusion with 1,000 pg/mL of chlor- 
hexidine; thus, a swelling rate was not 
determined.) Such a cencentration 
could only be reached if 40% or more 
lens chlorhexidine was lost within five 
or six minutes (one turnover time) - 
into a stagnant tear film. 

Previous short- or long-term studies 
with chlorhexidine digliconate in- 
stilled into rabbit eyes nave shown 
that a concentration-dependent cir- 
ecumcorneal injection and conjunctivi- 
tis occur that are transient, but recur- 
rent. Minimal responses were found 
with concentrations of 0.805% (50 pg/ 
mL). Topically applied concentrations 
of up to 2% also have been shown to 
have no effect on the endothelium 
after two weeks of twice a day instil- 
lation.“ 

Epithelial perfusion of corneas with 
chlorhexidine at concentrations 
greater than clinically. relevant, with 
corneas bathed on both sarfaces with 


KRB, shows swelling thet is greater ™ 


than that found when the endothelium 
was bathed with silicone oil. This 
result indicated that the chlorhexidine 
(at this concentration) passed through 
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Change in Corneal Th ck 


30 





the epithelium and increased the per- 
meability .of the endothelium. For 
example, at 560 pg/mL the swelling 
rate, excluding the factor ef endothe- 
lial permeability, was 12 p/hr, but 
wen both corzeal surfaces were per- 

ised with KRB, the rate was 41 p/hr 
(compare Fig 1 and 2). This is con- 
med Dy the visible SEM structural 
cendothelium after epi- 
perfusion at 500 or 1,000 ng/mL 
‘ompase Fig sand 5), 
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The corneal endothelium is more 
sensitive to chlorhexidine (Fig 7). 
Concentrations of 20 pg/ml or 
greater induced considerable swelling 
of the cornea. Te obtain such eencen- 
trations in the anterior chamber, tak- 
ing the approximate anterior chamber 
concentration as 1/1,000 o° that 
applied to the corneal surfaze,'* it 
would be necessary to employ a topical 
concentration of 20,000 pg/mi, This 
very high concentration word be 


Fig 7.—Corneal swelling rate (microns per 
hour + 95% confidence limits) following 
endothelial perfusion with chlorhexidine. 
Each point represents at least four cor- 
neas; circles, experimental; squares, con- 
trol. Control corneas were perfused under 
identical conditions, except that a molar 
concentration of sucrose equa to that of 
chlorhexidine in experimentally perfused 
cornea was included in endochelial .per- 
fusate. Note that normally precicted ante- 
rior chamber chlorhexidine coacentration 
is 0.07 pg/mL. 


Fig 8.—Endothelium after perfusion. at 60 
pg/mL. of chlorhexidine for three hours. 
Endothelial cells have become. rounded 
and separated; areas of Descenet’s mem- 
brane are exposéd. Note that normally 


z predicted anterior chamber cHorhexidine 


concentration is 0.07 ug/mi (original 


F magnification x 720). 


impossible to achieve in the tear film. 
Since chlorhexidine penetrates across. 
a normal epithelium. from a protein- 
free solution, penetration across an 
epithelium with an increased perme- 
ability would result in higher anterior 
chamber concentrations: The normal 
anterior chamber concentration, with 
a tear film concentration cf 70 ng/mL, 
would be 0.07 ug/mL. It. has been 
found, however, that aqueous humor 
concentrations of chlorhexidine, after 
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lenses are placed on ‘corneas with 
abraded epithelia, reach only 0.04 to 


0.4 ng/mL and corneal concentrations 
are about 0.2 to 0.6 ug/100 mg wet 
weight (MacKeen and Green, unpub- 
lished data). The stroma,.therefore, 
may bind chlorhexidine under these 
circumstances. 

In protein-free bathing solutions, 
therefore, chlorhexidine causes dam- 
age to both corneal epithelium and 
endothelium when perfused across the 
appropriate corneal surface and also 
affects the endothelium following epi- 
thelial perfusion at higher concentra- 
tions. 

In protein-containing solutions, 
however, that closely resembled the in 


vivo situation of a contact lens releas- 


ing chlorhexidine into a proteinaceous 
tear film, no swelling ensued even 
with high chlorhexidine concentra- 
tions (500 pg/mL). The tear film pro- 
tein concentration approaches 0.7%; 
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“thus, the present simulation provided 


a greater load of chlorhexidine than 
could be achieved if 25% of all soft lens 
chlorhexidine was lost in five or six 
minutes into a stagnant tear film. 
This indicated the avid binding capac- 
ity of protein for the drug, and, at 
normal tear film protein levels, the 
protein concentration was in excess of 
that required to adsorb lens-released 
chlorhexidine. Tear film protein bind- 
ing, therefore, plays a major role in 
reducing the free chlorhexidine con- 
centration in the tears and thereby 
protects the cornea from possible 
membrane-induced effects of the dis- 
infectant. 

In the clinical situation, as indicated 
by the experiments on rabbits, all 


aspects of the cornea, both functional- . 


ly and morphologically, performed 
normally at normal chlorhexidine con- 
centrations in protein-free solutions 
and at well-above normal chlorhexi- 
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normal concentrations of tear film 
protein; These observations clarify 
the clinical experience that chlorhex- 


- idine- causes no effect on either the 


epithelium or endothelium when used 
as a soft lens disinfectant. 
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Cytotoxicity of Pivalylphenylephrine and 


Pivalic Acid to Corneal Endothelium 
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We ‘caine the effects. of topically 
ied pivalyl»henylephrine (PPE) and 
ic acid (P®~or the corneal endothe- 
um of sabbits and the direct effects of 
E anc PA cr monolayer cultures of 
“ bovine eorneat endothelium. The PPE- 
treated corneaswithout epithelium signif- 
icantly increased ia thickness, whereas 
ange in thickaess was observed in 
cornea: with epithelium intact. The PA did 
not alter the thickness of corneas with or 
_ without epitheliien. Although 0.001% PE 
had no noticeable effect in two hours, 
0.01% PRE caused breakdown of intercel- 
ar junctions ja cultured cells in five 
nutes. ‘Higher cencentrations of PPE 
used the cells to detach from the cul- 
. ture dishes wittin 30 minutes of treat- 
ment. Oniy 1% PA caused cell elongation 
loss of intercellular contact after 60 to 
90 minutes of exposure; lower concentra- 
didnot ettect cultured cells. 
: y reh Ophihaimoi 98:1279-1282, 1980) 
























Caa edema and clouding have 

recently been reported as compli- 
cations during suegery in which sub- 
stantial quantities of mydriatics have 
been used, and Machemer' has sug- 
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gested that phenylephrine hydrochlo- 
ride (PE) not be used during vitrecto- 
my because the endothelial kaze it 
causes may impair the view of the 
surgical field. Other recent evidence 
indicates that PE may have toxic 
effects on the cornea. Two cages of 
drug-induced corneal edema and 
sloughing of the epithelium have been 
reported in the National Registry of 
Drug-Induced Ocular Side Effects, 
and Edelhauser et al’ have described 
PE-induced vacuclation of the corneal 
epithelium that could account for the 
sloughing of this layer with use of the 
drug. It was also shown that if the 
epithelium (which acts as a barrier 
limiting the penetration of the drug) 
was denuded, marked corneal edema 
and endothelial vacuolation ‘would 
occur with solutions of PE as dikite as 
2.5%. Similar vacuolation has. also 
been seen during PE treatment of 
monolayer cultures of bovine corneal 
endothelial celis.* 

Pivalylphenylephrine (PPE) is an 
analogue of PE ten times more potent 
as a mydriatic’ Pivalylphenylephrine 
is a product of the esterification of a 
molecule of pivalic acid (PA) žo the 
p-hydroxyl group of PE (Fig 1%} It is 
therefore more lipophilic than PE is, 
and penetrates the cornea more readi- 
ly. Pivalylphenylephrine is called a 
prodrug of PE because it is enzymati- 
cally hydrolyzed to the active, parent 
compound (PE), and to PA, before 
reaching its desired active site in the 
eye.’ 

We have examined whether er not 
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mydriatically effective concentrations 
of the prodrug or its vehiele (PA) are 
toxic to corneal endothelium in vivo or > 
maintained in tissue culture. uA 


MATERIALS AND METHODS 
Animal Treatment 


The corneas of New Zealand albino rab- < 


bits (1 to 2 kg) were topically anesthetized 
with one 50-uL drop of benoxinate -hydro- 
chloride. The epithelium of one cornea was 
then denuded by scraping. prior to: the 
administration of the test solations. Three 
50-zL drops of the test. solutions were 
topically administered to each eye with the 
applications spaced five minutes apart. 
Corneal thickness. was measured before 
and after scraping and at 15, 30,60, 120,240 
minutes, and 24 hours after drug adminis- 
tration using a pachometer modified 
according to Mishima and Hedbys.* 


Culture Methods 


Cultures of bovine corneal endothelium 
were established as described by Gospodar- 
owicz.et al.’ Beef -eyes were used within 
three hours of enucleation. Cultures were 
maintained on gelatin-coated dishes in the 
presence of Dulbecco’s Modified Eagle's 
Medium (DME) supplemented with 10% 
calf serum, 5% dextran 40,59 mg/mL of 
gentamicin sulfate, and 2.5. mg/mL of 
amphotericin B. Fibroblast growth factor 
(FGF), purified by the methed of Gospo- 
darowiez et al,“ was added (100 mg/mL) 
every other day." Cultures were incubated 
at 87 °C in 5% CO, in air, and passaged 
every week with a split ratio of 1:64... 


Cell Treatment 


Separate stock solutions of 1% PPE and 
1% PA were made up in the sapplemented 
DME described. These solutions were then 
diluted to contain 0.1%, 0.01%, and 0.001% 
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Fig 1.—Structural formulas and relationship between pivalyiphenylephrine, pivalic acid, and phenylephrine hydrechloride. 
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Fig 2.—Changes in corneal thickness following epithelial scraping and topical applica- 
tion of pivalylphenylephrine (PPE) or pivalic acid (PA) in rabbits. Animals received three 
§0-uL drops of either PPE, PA, or 0.9% sodium chloride. Corneal epithelium was removed 
from one eye while other eye was left intact. Data are presented as mean thickness of 
four. to six animals + SEM and. are compared to corneal thickness prior to treatment 


(P). 


of the respective drug and used within 
three hours.. The normal culture medium 
was removed from plates of confluent mon- 
layer cultures and replaced with medium 
containing either drug at one of the con- 
centrations mentioned. Control cultures 
received fresh, supplemented medium only. 
Tn each experiment, treatments were done 
on triplicate plates and all experiments 
were repeated at least twice. Phase con- 
trast photographs were taken before and 
at intervals after adding the drug. 


RESULTS 


Following topical application of 
either 1.4% PPE or 1.4% PA to rabbit 


corneas that had intact corneal epithe- 
lia, no change in corneal thickness 
could be measured (Fig 2). In contrast, 
control corneas, from which the epi- 
thelium had been removed, steadily 
increased in thickness for at least 24 
hours. Treatment of such scraped cor- 
neas with topical 14% PA did not 
significantly alter the rate of corneal 
swelling from the control values. 
Treatment of scraped corneas with 
topical 1.4% PPE, however, caused sta- 
tistically significant (P < .02) drug- 
induced corneal edema one and two 
hours after treatment. Except for 
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Fig 3.—Phase contrast photomicrographs 
of monolayer cultures of ‘bovine corneal 
endothelium. Top, Treatec: epithelium with 
1% pivalyiphenylephrine for five minutes. 
Bottom, Untreated epitheliam control. Pro- _ 
drug caused. cells to become detached 7 
from culture dishes im large sheets 
(* 200). 


localized regions with mild intercellu- 
lar edema, no significant ultrastruc- 
tural alterations were seen in the 
endothelium of any of the treated 
corneas compared to these of the cor- 
trols. 

When cultures of bovine corneal 
endothelium were tested with 1% PPE 
in fresh culture medium, all the cell 
became detached from the substrate 
within five minutes (Fig 3). Treat- 
ment of similar cultures for one hour 
with the prodrug at concentrations of 
0.01% or greater (Fig 4, top left and 
bottom left) caused a dose-related 
breakdown of intercellular contaet 7 
and the rounding up of cells. The 
morphology of cells in cultures treated 
with 0.001% PPE (Fig 4 top right), on 
the other hand, appeared to be the 
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Fig 4.—Ressonse of monolayer cultures of 
bevine sorneal endothelium to treatment 
wih prvalyohenylephrine (PPE) for one 


0.01% FPE. Top right, 0.001% PPE. Bot- 
tom right, Control culture received fresh 
medium without drug at start of experi- 
ment. Two highest PPE concentrations 
(tcp left ard bottom left) caused rapid 
initial retraction and rounding of cells with 
coencomitart loss of contact between cells 
extent by fne strands of cytoplasm. Cells 
treated witk 0.1% PPE (top left) were killed 
by 15 minutes of treatment, while those 
treated with 0.07% PPE (bottom left) con- 
tinued te retract for at least two hours. 
Cultures: treated with 0.001% PPE (top 
right) dic nct appear substantially different 
from centro's (bottom right) ( x 200). 








Ma a els AAS L Ped Pas 
Fig 5.—Phase contrast photomicrographs of living culture. Left, Before treatment. Center, One minute 


after adding 0.01% pivalyiphenylephrine (PPE). Right, Five minutes after adding 0.01% PPE. Between one 
and five minutes of treatment, cells begin retracting from their neighbors and rounding up ( x 200). 


Fig €.—Gultureseof bovine corneal endothelium incubated for 60 minutes in fresh solutions of pivalic acid (PA). Left, Control cultures 
receivec fresh medium without drug at start of experiment. Center, 0.1% PA. Rignt, 1% PA. Membranes of cells treated with 1% PA 
appeared ts be more mobile than those in control cultures, thus producing surface blebs (arrows) and overlapping and retraction of 
cell margins. Lawer concentrations of PA (center) had no substantial effect on call morphology ( x 280). 
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same as in control cultures (Fig 4, 
bottom right). The drug-induced loss 
of intercellular contact occurred be- 
tween one and five minutes after ini- 
tiating treatment in cultures treated 
with 0.01% PPE (Fig 5) and even more 
rapidly in cultures treated with higher 
concentrations of the compound. 

In contrast to the above results, 
incubation of endothelial cultures 
with 0.1% PA for 60 minutes did not 
appreciably affect cellular morpholo- 
gy (Fig 6, left and center). After 
treatment of cultures for one hour 
with 1% PA (Fig 6, right), gaps began 
to appear between cells, although the 
cells showed no signs of rounding up 
as did those treated with PPE. 


COMMENT 


Topical 1.4% PPE has been shown to 
produce corneal edema one and two 
hours after instillation in rabbit eyes 
denuded of their corneal epithelium. 
It does not, however, alter corneal 
thickness in those eyes with intact 
corneal epithelia. When concentra- 
tions of PPE greater than 0:001% were 
applied directly to monolayer cultures 
of corneal endothelium, they. induced 
severe rounding of cells and loss of 
- intercellular junctions within five 
minutes. 

Pharmacologieally Save doses 
of 10% PE produce vacuolation of the 
endothelium and twice the severe cor- 
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~neal edema in de-epithelialized: cor- 


neas,’ but are ten times less toxic to 
endothelial cultures than PPE 


the hypothesis that, in vivo, a large 


proportion of. the topically appl s 


PPE does not reach the cornea 
thelium in the prodrug form 





philic nature of the prodrug, which 
aids its penetration of the cornea,’ 
appears to also facilitate its penetra- 
tion of cultured endothelial cells. The 
toxicity of PPE to cultured. corneal 
endothelial cells indicates that while 
the prodrug may be a useful means-of 
reducing the total drug dosage needed 
for mydriasis in normal eyes," it. may 
cause severe damage to the corneal 


endothelium if used in eyes with per- 


forating injuries or during surgery. 
On the other hand, PA showed no 
toxicity following topical application 
in rabbits and produced only mild 
morphological changes during pro- 
longed treatment or monolayer cul- 
tures of bovine corneal endothelium. 
This low toxicity of PA to endothelial 


cells, both in vivo and in vitro, sug- 


gests that it acts as a neutral carrier 
of the PE residue of PPE and that the 
ten times greater toxicity of PPE to 
cultured cells, compared to that of 
PE; is most likely due to PE being 
more readily carried into PPE-treated 
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-cells than 


is? 
These contrasting findings support 


into PE-treated ones: 
Pivalic acid has been used as a vehicle 
to increase corneal penetration of not 
only PE in the form of PPE, but alse 
as.a diester of epinephrine in the form 
of dipivefrin. >" The ability of corneal 


endothelial cultures to tolerate pro-’ 
is. longed exposure to high concentra- 

broken down to PE as it penetrates 

the cornea.“ Furthermore, the lipo- 


tions of PA, as well as the lack of 
effect. of the compound on corneal 


‘thickness, argues well for the safety 


of this compound as a vehicle for 
delivery of drugs across the cornea. 
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i 25 cat eves 0.7 mL of air and in 11 
E of balanced salt solution 
the anterior chamber 
. This air persisted for 
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casmendothellat damage. if not 
indicated and it safe to do so, it 


r has offen been an: invaluable 
o7 T adjunet to suecessful intraocular 
surgery. Sometimes it is the only way 
ito maintain «n adequate ‘anterior 
chamber, anc some surgeons use it 
routinely. Recent studies, however, 
have raised ths esquestion of endothelial 
“damage fror air. 
Studies in rabbits have shown that 
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to avoid its use orto teplace it ; 
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both air and sulfur hexafluoride. gas 
can cause a degeneration of the endo- 
thelial layer with a “pean d’ orange” 
appearance with slit-lamp. biori cros- 
copy.’ Transmission electron. micros- 
copy shows both degenerating and 
regenerating cells in the area where 
the air or sulfur hexafluoride gas has 
been in contact with the endotkelium. 
An in vitro study? with the aqueous 
replaced with air in rabbits described 
a series of events termed “explesions” 
and. “nonexplosions.” ‘These al oc- 
curred within. a 30-minute period after 
air injection. Explosions represented 
loss of much of the cell membrane, 


` while nonexplosiens represented small 

< breaks in the cell membrane. Im many 
of the rabbits, explosions and nonex- 
-~ plosions represented a sizable aropor- 
-tion of the cells observed. 





‘Such experimental data rais- ques- 


-i tions- about the safety of roatinely : 
- using air in the anterior chamber. It is’ 
‘also well known that extrapolating — 
rabbit data to humans-is difficult 


because of the regenerative capacity 
of rabbit endothelium and its sensitiv- 
ity to noxious stimuli. For this reason 
we have decided to look at the effect 


of air in the cat anterior chamber on 


the corneal endothelium usi ag the 
specular microscope. The cat was cho- 


“sen because the endothelium dbes not 


regenerate just as in humans.“ 
MATERIALS AND METHOCS — 


The cats were anesthetized with 100 mg 
of ketamine hydrochloride, and complete 
slit-lamp microscopy was performed with 
five central, random endothelial mieropho- 


‘grape taken A 27-gauge sharp needle 
was then introduced through the conjuncti- 
va and the limbus into the anterior cham- 
ber, and in 18 cats (86 eyes) 0.7 mL of 
aqueous was removed. In 25 eyes 0.7 mL of 
air and in 11 eyes.0.7 mL of balanced salt 
solution were used to ‘reconstitute the eye. 
No medicines were given after air injec- 
tion, and 0.7 mL of air filled most-of the. 
anterior chamber. 

The cats. were examined daily by. slit 
lamp to observe any unusual changes i in the 
endothelium and the time course for the 
resolution of the air bubble. Two months 
after injection, - 100. mg. of. ketamine 
hydrochloride was given intramuscularly, 
and a complete slit-lamp. examination and 
specular microphotography were ` per- 
formed. Again, a random sampling of five 
areas-over the cornea was taken from each 
eye. The results of the photography were 

< counted by projecting the film on a grid 
representing 50 x 150 um. The “projection 

distance was checked using a projection of 

a pericytometer. ‘The cells were counted by 
hand, and none of the cells touching or 
projecting past the left side or inferior 

: ‘border was counted. The person doing the 
counting was blinded as to which photo- 
graphs represented the study and which 
represented the controls, T 

“analyzed using Student’s t te ing compar- 
ing the postinjection endothelial density as 
a percentage of the preinjection value and 
then comparing all the eyes injected with 
air with those injected with balanced salt 
solution. 






RESULTS 
Slit-lamp examination did not dis- 
close any abnormalities of the corneal 
endothelium except for cat 14. This old 
and large cat had a much lower endo- 
thelial density than: any other cat 
(2,110 cells/cu mm mean for both eyes 
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‘Endotheli 
After 0.7 mt of Air or 








Postoperative 
Endothelial: Density: 
(% of Preoperative 


Value) 


preinjection) and on slit-lamp exami- 
nation had guttata-like changes prein- 
jection. This same cat had the lowest 
postinjection endothelial density 
(right eye, 72%, and left eye, 85%). The 
0.7 mL of air took three to four days 
for complete absorption in all cats. 
The results of specular microscopy 
can be seen in the Table. A tremen- 


In the control.eyes there was a mean 
postinjection density. of 102% + 7%. 
For those eyes filled with air the mean 
was 93% + 11%. This difference is sta- 
tistically significant (t= 2.7, 
== 005). 





COMMENT 

Using a large volume of 
essentially filled the cat 
chamber, we found that: 
difference in endothelial 
cat eyes:compared. with 
with balanced salt sol 
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Cell Density Two Months 
i Salt Solution (BSS) Injection* 


*Mean, all BSS = 102% ES 7%; mean, all air = 93%-+ 11%: t = 2:715, P = .005. 


dous amount of variation was evident. 







“there 







~~ Left Eye 


Postoperative 
Endothelial Density : 


and had the lowest endothelial density 
before air and the greatest. overall 
endothelial decrease (21%). This sug- 


gests that diseased endothelium is 


more sensitive to air damage. = 

I have had considerable experience 
with corneal perfusion studies using 
the Mishima chamber, and it is a fact 


that even a ‘small air bubble against 


the corneal endothelium will destroy it 


in short order. Just how analogous this. 


is.to the human cornea in viyo is 
difficult to say, because the health of 


the endothelium is uncertain and the - 


solutions used are probably not physi- 
ologic, at least in regard to protein 


and trace. mineral concentration. I 
think it is safe to say that air seems to — 
be able to damage the corneal endo- 
thelium under the right conditions. __ 

It is interesting to speculate why. - 
> significant 
= decrease in endothelial density, while 
>- Many eyes showed no decrease what- 
--soever, It is hard to believe that this 
-difference is related to the surgical 
_ trauma of inserting a 27-gauge needle 


was- an overall 
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at the limbus and paracentesis. If this 























brane where important biokinetics 
must occur. It is not difficult to. con- 
-ceive that a large volume of air might 

























were. the ease, I would expect the 
control eyes filled with balanced salt 
solution to show a decreased endothe- 


jon n cats, and even afte pur- 
to destroy central endo- 
intraocular lens massage 
r than 30% was unusual. I 

lieve this difference. is 
a resente a fiat 


ut ants for the e endothelin are de 
, and it is in the inner cel! mem- 





adversely effect these vital func- 
tions. 

How can we extrapolate these data 
to human surgery? One way to look at 
it is. that the overall difference, 
although significant _ (P = .005), was 
small, and when air is strongly indi- 
cated, it probably can be used without 
major endothelial toxic effects. When 
air is not needed, it is probably best to 
replace it in the anterior chamber 
with physiologic solutions. This would 
seem to be particularly important in 
corneas that have been traumatize 
and where the endothelium is n pal 





end of patton prorade s are 


5 ee sie Pentire of their fre 





der these circumstances air is certain- 
ly indicated, in that we are avoiding a 
‘known major risk such as intraocular’ 
ens endothelial contact for a probable 


minor one. 
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from 1,000 tv 5,600 units/mL was ‘used to 
~pertuse the ‘orneal endothelium of rab- 
thee- hours in the specular 
Vovnotable corneal swelling 
d, and the corneal endothelium 
se normal: when observed with 
r tron microscopy. 
à rch  pihtiniatol 98:1285-1286, 1980) 
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oa. remain ` controversial. 
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neii n a lowered in 
ondary glaucoma.” 
xperimental work with rabbits he 


irrigation with urokinase may cause 
iris hyperemia. severe anterior cham- 
ber reactioa, and corneal clouding.** 
Reeent wors has also demonstrated an 
increased een:ral corneal thickness 
after intravitreal injection. of uroki- 
nase for treatment of vitrecus hemor- 
rhage.” Bezause of these indications 
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demonstrated that anterior chamber 


of potentially cytotoxic effects on cor- 
neal endothelium, it was the purpose 
of this investigation to determine the 
effect. of urokinase on corneal endo- 
thelial cells during in vitro perfusion 
in the specular microscope. 


MATERIALS AND METHODS 


Adult albino rabbits weighing between 3 
and 6 kg were killed by an overdose of 
intravenously administered pentobarbital 
sodium. The eyes were enucleated together 
with the conjunctival sac and eyelids, after 
which the corneas were mounted in a spec- 
ular microscope." This instrument allows 
constant perfusion of the endothelial sur- 
face at a temperature of 37 °C combined 
with observation of the corneal thickness. 
Silicone oil was placed on the epithelial 
surface. Corneal swelling rates were deter- 


tion. x 500). 


Corneal endothelium after three-hour perfusion with urokinase, 5,000 units/mL. Endo- 
thelial. cells are flat, and intercellular spaces appear to be unaltered (original magnifica- 


fas of Uro jna on Corneal Endothelium 


mined by linear regression analysis, and a 
comparison of the regression lines of 
experimental and control ‘corneas was 
made by an analysis of covariance Con- 
trol corneas was perfused. constantly with 
Krebs-Ringer bicarbonate, reduced gluta- 
thione (0.092 g/L), and adenosine (0.134 |. 
g/L) 112 The. experimental corneas 
were first perfused with the control solu- 
tion and, when corneal thickness had stabi- 
lized, with various concentrations of uroki- 
nase dissolved in Krebs-Ringer solution. At 
the end of each experiment, the corneas 
were fixed in 2% glutaraldehyde in phos- 
phate buffer and submitted for scanning 
electron microscopy. 

The corneas were divided into three 
groups and perfused with urokinase as 
follows: group 1, 5,000 -units/mL for three 
hours (N = 4); group 2, 2,500 -units/mL for 
three hours (N = 4); group 3, 1,000 units/ 
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mL for three hours (N = 5): and. control 
corneas, Krebs-Ringer bicarbonate tor 
three hours (N = 2). 


RESULTS 


The gróup 1 corneas (5,000 units/ 
mL) swelled at 0 + 3 um/hr; the group 
2 corneas (2,500 units/mL) swelled at 
6+ 1 pm/hr, and group 3 corneas 
(1,000 units/mL) swelled at 7 + 3 um/ 
hr. Control corneas swelled at 2 wm/hr. 
None of these swelling rates ap- 
proaches 33 pm/hr-a rate that has 


been associated with endothelial cell 


damage." 
Scanning electron microscopy of the 
group 1 cornea (5,000 units/mL) dem- 


onstrated a normal endothiliat Yel 


pattern (Figure). 





COMMENT 


Previous animal eipepinents in 
which urokinase, 7,000 units/mL, was 
used to irrigate seven-day-old hyphe- 
mas resulted in milky opacity of the 
corneas.” Horven and Opsahl: found 
that irrigation of the rabbit anterior 
chamber with urokinase, 2,500 or 5,000 
units/mL, resulted in iris. hyperemia, 
anterior chamber fibrin, and corneal 
clouding. The present experiment has 
demonstrated no meaningful swelling 
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of rabbit corneas after in vitro perfu- 
sion of endothelium with urokinase in ` 
-= concentrations ranging from 1,000 to 
5,000 units/mL for three hours. In 
- addition, seannirg electron micros- 
copy demonstrated a normal endothe- Se 


lial mosaic. 


Urokinase in the concentrations oe 
used in this experiment are nontoxic 
to rabbit corneal endothelium, and or¢ 
physiologic di 

: encourage the use of urokinase i in the 
“human clinical situation: since corneal 


alterations in corneal 
states that have been observed pre- 


` viously? may result from either 
intraocular inflammation after .the. 


use of urokinase or an alteration of 


the fibrinolytic system?’ Work by | 


Bramsen and colleagues'* has dem- 
onstrated that the fibrinolytic system 


_- may have an influence on the regula- 

= tion of central corneal thickness. It- 
has been demonstrated that corneal 
edema in Fuch’s dystrophy and cor- . 


neal edema after cataract surgery 
may be reduced by the systemic 
administration of the antifibrinolytic 
agent, tranexamic acid (4-trans-ami- 
no-cyclohexano-carboxylic _acid).!*"° 
Work in our laboratory has: demon- 
strated no direct effect. of tranexamic 


‘acid on corneal deturgescence when 


corneas are perfused in vitro in the 
specular microscope,’ implying that 
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inflammation induced by urokinase, 
alteration in the fibrinolytic system, 
_ or trauma during the operative prove: 
> dure“ , 
















5 changes in graft thickness : 
keratoplasty. Acta Ophthalmol 





= changes i in Genel KAES observed 


with the agent may involve other 
mechanisms—possibly the fibrinolytic 


_ System. 


a these rabbit data can ts ee 


T gate RE oa the anteri- 
im ber of the eye without causing 
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Topifally Administered Corticosteroids 







efector a topically administered 


-> conicostemid,. 1.9% prednisolone ace- 
“tate, on bacterial replication in rabbit cor- 


nea receiving adequate antibiotic therapy 
was deterrained. Staphylococcus aureus 
keratitis. was treated either with neomycin 
sulfate or gentamicin sulfate, while Pseu- 
_domonas aeruginasa keratitis was treated 
“either witt gentamicin or polymyxin B 
sulfate. Each antibiotic was administered 
topically @ hourly intervals in both the 
commercially ‘avatiable concentration and 
tation containing four times the 
ofidrug faund in the commercial 
tiors. in each instance, the anti- 
imen sharply reduced the num- 
ale organisms in the cornea, 
pte tee concentrated preparations 
rapidly and effectively. The 

0% prednisolone acetate had 
rable eftect on outcome. Inno 
thera a statistically signifi- 





















‘ual viabil erganisms in antibiotic-treated 
corneas ° and _aritibiotic/corticosteroid- 
treated corneas. 

it Orithahirer 98:1287-1 290, 1980) 













T he relative benefit and harm aceru- 
g from the ase of corticosteroids 
réatment of bacterial infec- 


ecry their use, emphasiz- 


of epinion on one point. 

terolds kave no place in the 
therapy o ~ bacterial keratitis in the 
absence of coacurrent administration 
of approprvate antibiotics. What is not 
establishee. is the manner in which 
corticosteroids affect bacterial’ repli- 
cation in & cornea receiving adequate 
antibiotic creatment. 
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ference between number of resid- 


the cornea is a hotly debated 
etent authorities both ad- 


: umented, controlled ‘data. 
ich “© base a logical conclusion 
ot available: There does seem to- 


n Antibiotic-Treated Bacterial Keratitis 


itz, MD, A an Kupferman, PhD 


Using an experimental model of 
bacterial keratitis in the rabbit, we 
have obtained objective, quantitative 


data on this point. Both Staphylococ- 


cus aureus and Pseudomonas aerugi- 
nosa, the two most common causes of 


bacterial corneal ulcers, were studied. 


The results of our investigations are 
presented, 


MATERIALS AND METHODS 


Two strains of S aureus were used in 
these studies. The first was a penicillinase= 
producing, coagulase-positive strain, E-44, 
isolated from a human corneal ulcer, 
Results of phage typing at routine test 
dilution (RTD) were reported as “not typ- 
able,” but at RTD x 100 dilution phage 
type was reported as 6/42E + /47/53+/ 
54+ /84+ /83B+. Peak growth in ‘the cor- 
nea occurred approximately 24 hours after 
intracorneal inoculation, followed by a 
Steady-state phase lasting approximately 
16 hours. Thereafter, the number of viable 
organisms in the cornea decreased sponta- 
neously. This staphylococcal strain pro- 
duced considerable stromal necrosis, and 
perforations were encountered 48 hours 
after intracorneal inoculation, preventing 
the collection of quantitative data beyond 
48 hours of infection and rendering the 
strain unsuitable for the study of longer 
treatment regimens. For the latter éxperi- 
ments, a slower-growing strain of Saure- 


us, 209-P, was used. This is a coagulase- 
: positive, penicillin-sensitive variant, phage — 
type 42D. A single strain of P aeruginosa, F 


isolated from a human corneal uleer and 
characterized by pyocine typing as Farmer 


type 64, pattern 641-111, was studied. The“ 
methods used for the preparation and stan- 


dardization of these organisms have been. 


described elsewhere.’ Seed. cultures. of 


each organism (1.0.mL) were kept in a 
liquid nitrogen refrigerator at a tempera- 


ture below --190 °C until they were: thawed 


for use. 
The corneal inocula were prepared from 


a 24-hour trypticase soy broth culture of 


each organism. A 5 x 10° dilution in 
normal saline of the staphylococcal cultures 
and a 10° dilution in normal saline of the 
Pseudomonas culture were used. Twenty 
microliters of the diluted preparations was 
injected into the central portion of the 
corneal stroma of New Zealand albino rab- 
bits with a microsyringe and a 29-gauge 
needle. The animals were of both sexes, 
weighed 1.4 to 1.8 kg, and were anesthe- 
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tized with intravenously administered 
thiamylal sodium (15 mg/mL). The inocu- 
lum of S aureus E-44 contained 41(+5) 
(mean +SE) organisms, the S aureus 
209-P inoculum 73(+6) organisms, and the 
Pseudomonas inoculum 48(+ 4) organisms. 

Interspersed between corneal inocula- 
tion of the animals comprising each experi- 
mental group, 20 uL of the same diluted 
culture preparation also was inoculated 
(using the same apparatus) onto three 
Petri dishes containing trypticase soy 
agar. The inoculum was dispersed over the 
agar surface with the aid of a bent glass 
rod anda turntable. The average colony 
count obtained from these three cultures 
after 24 hours of incubation (87 °C) repre- 
sented the number of organisms inoculated 
into the cornea. 

In the initial experiments using S aure- 
us K-44, the corneal infection was allowed 
to proceed untreated either for eight hours, 
an interval corresponding to the begin- 
nings of the log phase of growth for this 
organism, or for 24 hours, an interval that 
permitted the organisms essentially to 
complete the log phase of growth and to 
enter a relatively steady-state phase. Topi- 
cal therapy then was initiated. In the case 
of S aureus 209-P and P. aeruginosa, the 
corneal infection was allowed to proceed 
untreated for 24 hours prior to therapy. 

The - staphylococeal-infected corneas 
were treated with a'0.5% neomycin sulfate 
solution and a 0.3% gentamicin ‘sulfate 
solution. The organisms were known to be 


“Sensitive to both drugs in vitro (S aureus 


E-44:: minimum inhibitory: concentration 


[MIC], neomycin sulfate, 5 pg/mL; gen- 
< tamicin sulfate, 5 ug/mL; S aureus 209-P: 
M 





, neomycin sulfate, 0.6 pg/mL; gen- 
tamicin sulfate, 0.3 pg/mL). The Pseudo- 


monas keratitis was treated with a 0.3% 


gentamicin sulfate solution and poly myxin 
B sulfate ‘solution | 12,500 ‘units/mL,. and 
again the in- vitro susceptibility of the 
organism under. study to these drugs had 
been established previously. (MIC: genta- 


-micin sulfate, 10 pg/mL; polymyxin B sul- 


fate, 10 g/mL). In addition, we studied 
the effect of topically app lied corticoste- 
roids on replication of S aureus E-44 and 
P aeruginosa in the cornea. when concen- 
trated ophthalmic antibiotic preparations 
were administered concomitantly. Solu- 
tions of 1.4% gentamicin sulfate (13.6 mg/ 
mL), 2.0% neomycin sulfate (20 mg/mL), 
and 0.5% polymyxin B sulfate (50,000 
units/mL) were formulated in 0.5% hy- 
droxypropy! methylcellulose, as previously 
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Treatment Regimen 
No treatment 
1.0% Prednisoione acetate 
0.5% Neomycin sulfate 


0.5% Neomycin sulfate and 1.0% 
prednisolone acetate 


0.3% Gentamicin sulfate 


0.3% Gentamicin sulfate and 
1.0% prednisolone acetate 




























mean. 


§.8(+4.1) x 10° [5.4 x 104 
7.9(41.9) x 10° [7.7 x 10] 
5.8(+ 2.1) x 10° [5.5.x 10°}]} 


7.7(+6.1) x 10°[7.4 x 10'}|| 
2.6(+ 1.2) x 10° {2.3 x 10°]]| 


6.1(+5.9) x 10° [5.6.x 10°}}} 


*Entries are arithmetic mean (+ SE) of data derived from study of 12 eyes (six animals) with: duplicate cultu 


Table 1.—Effect of Topical Therapy With Commercially Available ntibiotics 
and Corticosteroids on Staphylococcus aureus Keratitis* z 


Group 1+ 









+tGroup 1—treatment started eight hours after bacterial inoculation of cornea. Sixteen hourly doses adm 
{Group 2—treatment started 24 hours after bacterial inoculation of cornea. Sixteen-hourly doses. administ 





No. of Residual Viable Bacteria 5 


§.5(+3.7): Sag [5.1 > 
0.4(+0.1) x 10°[03 x 10} 


0.2(+0.0):X 10° [0.1 x 10] 











; Group 3$ 
4.70.4) x 10° [1.6 x 10] 
050.3} x 10° [0.5 x 10] 
-o E810) x 10 [1.5 x 10']i] 











2001.5) x 10° [1.8 x 104) 
2e(=12) x 10 (19 x 10]]) 





3.9(+1.6) x 10° [33 x 107) 





Values in brackets are geometric 


§Group 3—treatment started 24 hours after. bacteria! inoculation of cornea. Forty-eight hourly. doses admin stered. a, 
{Within a given column, these values are significantly different (P <..05) from untreated controls, but not significantly different from one s another. 


described.*® Whenever this ets called 
for the topical addition of a steroid, 1.0% 
prednisolone acetate was used.” > 

The antibiotic treatment regimen con- 
sisted of hourly topical applications of 100 
uL (delivered with a 100-uL micropipette) 
of the antibiotic directly to the infected 
cornea for the specified. number of doses. 
The corticosteroid similarly was delivered 
hourly in 100-uL doses for the same speci- 
fied number of doses. In ‘those animals 
receiving both drugs (the antibiotic plus 
the corticosteroid), each was delivered in 
100-pL quantities as an individual prepara- 
tion on a dose-for-dose basis at three: 
: minute intervals. The order in which the 
two drugs were instilled was randomized. 
One hour after the last dose had been 
administered, a 10-mm full-thickness cor- 
neal specimen was obtained by trephina- 
tion.and the number of viable organisms 
contained therein. was determined as ‘pre- 
viously described? 

Preliminary experiments demonstrated 
that simultaneous inoculation of both cor- 
neas had no effect on bacterial replication 
or response to antibiotic therapy incom- 
parison to inoculation and treatment of one 
cornea only. Therefore, both eyes of each 
experimental. animal: were infected and 
studied. The treated animals and un- 








the: Scheffé test. s 


RESULTS 





(strain E-44) and herapy was ini- 
tiated eight hours 
which the microorganism “began its 
log phase of growth. Sixteen hourly 
doses of each therapeutic regimen 
then were administered. The results 
are presented in Table 1. Twenty-four 
hours after bacterial infection of the 
cornea, when the experiment was ter- 
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- treated controls were tested simultaneous- 
- ly and the results were compared, Stätisti- 
cal evaluation of the data was performed 
primarily with analysis of varia, e using — 





~ corneas treated with 0.5% 
The studies of S aureus were divid- sulfate and an average of three resid- 
ed into three parts. The animals in the — 
first part, referred to as group 1, were 
inoculated with 41(+5) organisms = 


Table 2.—Effect of Topical Therapy With Concentrated Antibiotics and. 
Commercially Available Corticosteroids on Staphylococcus aureus Keratitis® a 


Treatment Regimen 
No treatment 
. 1.0% Prednisolone acetate 
» 2.0% Neomycin sulfate 
2.0% Neomycin sulfate and 
1.0% prednisolone ace- 
tate. 
1.4% Gentamicin sulfate 
1.4% Gentamicin sulfate 
and 1.0% prednisolone 
acetate 


Group 17 
9.1(#7:4) X 10° {8.6 x 105} 
8.4(+2.3) x- 10° [8.0 x 10°} 
0.9(+ 0.3) x 10° [0.7 x. 10°]§- 





No. of Residual Viable Bacteria 


i Group 2} 
“§:3(+3.6)« 10° [4.9 x 10°} 
-4.0(# 2:7) X 10° [3.7 x 10%] 


1.2(+0.8) x 10% [0.9 x 10°]§ 


0,2(+0.0) x 10° [0.2 x 10°}8 3 
*Entries are arithmetic mean (+SE) of data derived: from Study: of 12 eyes (six animat 


duplicate cultures: Values in brackets are geometric mean. i 
+Group 1=treatment started eight hours after bacterial inoculation of cornea. Sixteen hourly doses : 


administered. 


tGroup.2—treatment started 24 hours after bacterial inoculation of corea. Sixteen hourly doses 


administered. 


§Within -a given- column, these values are significantly different (P < .08) from ‘untreated controls, 


but not significantly different from one another. 


minated, there were, on the average, 


58,000 viable organisms detected in 


the untreated corneas. Both of. the 


ophthalmic antibiotics studied, when ` 


administered topically in eommercial- 


ly available concentrations, signifi- 
- cantly (P <05) reduced the number — 


of viable bacteria in the cornea after 
16 hours of treatment. An average of 
58 viable organisms were found in the 
neomycin 


ual organisms in the corneas treated 
with 0.3% gentamicin sulfate (not a 


statistically ‘significant difference at- 


the (05 level). The addition of 1.0% 


prednisolone acetate to the therapeut- 


ic regimen resulted in a slight 
increase in the mean number of viable 
organisms (in comparison with cor- 
neas treated with the antibiotic 
alone), but in no instance was the 
difference statistically significant 
(P > .05). The same pattern was noted 


when one compared the number af 
residual bacteria in corneas treated 
with the corticosteroid alone 
number in untreated corneas. 






“mean value was slightly higher in the 
-steroid-treated corneas, but the dif- 
ference was not statistically signifi- 
eal t (P> .05). 





The animals in the second part of 
the $ aureus studies, referred to as 
group 2, also were inoculated with 41 
(+5) organisms (strain E-44), but in 
this. instance the infection was al- 


„lowed to proceed for 24 hours, permit- 


ting the bacteria essentially to reach a 
steady state prior to the initiation of 


“therapy. Sixteen hourly doses of each 


therapeutic regimen then were ad- 
ministered. The resultant data have, 
been tabulated (Table 1). Thirty-six 
hours after bacterial infection of the 
cornea, when the experiment was ter- 
minated,.there were, on the average, 
410,000 viable organisms detected in 
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Table 3.—Effect of Topical Therapy With Commercially Available Antibiotics 
and Corticosteroids on Pseudomonas aeruginosa Keratitis* 






No. of Residual Viable Organisms 
























`- 8 hr of Treatment: _- 16 hr of Treatment 
“14(41.4) x 10°09 x 107} 8.8(+3.3) x 10’ [8.1 x 10] 
-19+ 1,6) x 10° {1.6 X10] 10.1(+4.9) x 10 [9.8 x 107 
1,8(+1.6) x 10° [1.6 x 10°} 1.9(+0.8) x 10° [1.5 x 10°97 


48 hr of Treatment 
5.8(+ 2.3) x 10°{5.5 x 10] 
4.9(+2.8) x 10° [4.6 x 10°] 
§.6(+3.3) x 10° [5.2 x OT 

























1.2) x 10 [1.5 x109 oo 18(+1.2) x 10° (4.2 x 10]f 





3.5(+1.7) x 10' {3.3 x 10 










2.0(+ 0.8) x 10° [1.7 x 10°} 






OF 5.8(+2.2) x 105.1 x 10° 


ed from study of 12 eyes (six animals) with duplicate cultures. Values in brackets are geometric 
oceed for 24 hours before hourly treatment was started. PEY, 
antly different (P < .05) from untreated controls, but not significantly different from one another. 


the cornea, all cultures were negative. 
The addition of topically applied corti- 
costeroids to the treatment regimen 
did -not ‘alter the findings in either 
experimental group. 

Pseudomonas keratitis responded to 
therapy in essentially the same man- 
ner as staphylococcal keratitis. The 
cornea was inoculated with 48(+4) 
Paeruginosa organisms and the infec- 
tion was allowed to proceed for 24 
hours prior to treatment. After eight $ 
hourly topical doses of the commercial 
concentrations of gentamicin or poly- 
myxin B, there was a slight decrease 
inthe number of viable organisms 
within the cornea. However, after 16 
hours of treatment, both antibiotics 


(rE) Ue dened hn enna sat one almost eliminated the microorganism 
kets are geometric ean. Bacterial growth is cothee sins all bed by from the Pornon. Comparable results 
creatment was started: were encountered after -48 hours of 
lues are significantly different (P < .05) from untreated controls, treatment. The addition of a topically 
ne another. applied corticosteroid to the thera- 
peutie regimen did not alter the out- 
rial ‘infection of the cornea, there come; These data are summarized in 
were, on the average; 17,000 orga- Table 3... Sy 
nisms in the untreated corneas. Only a When concentrated preparations of 
‘Mean of 26 residual organisms were gentamicin or polymyxin B were 
found in gentamicin-treated corneas. instilled, their adverse effect on the 
and 18 residual organisms in neomy- replicating microorganisms was ap- 
cin-treated corneas (P > .05). The ad- _ parent much earlier (Table 4). After 
dition of 1.0% prednisolone acetate to only four hourly doses of either anti- 
< Reas treated with 0.8% gentamicin ` the antibiotic regimen did not signifi- biotic, a mean of five or fewer viable 
sulfate ‘not æ statistically significant cantly (P > .05) alter the final number . Pseudomonas organisms were de- 
difference at ike .05 level). The addi- of viable organisms in the cornea (Ta- tected. The situation was largely 
tion of 1.0% prednisolone acetate to ble l). unchanged after eight hourly applica- 
the therapeutic regimen did not sig- Preparations containing antibiotics tions of the concentrated formulation 
nificantly (P > 05) alter the final in a concentration four times greater of either antibiotic. Many of the cul- 
number of viable organisms detected than that found in commercial oph- ture plates showed no bacterial 
in the cernea. thalmic formulations virtually elimi- growth with only an occasional colony 
Animals in the third part of the nated the S aureus (strain E-44) orga- on the remaining plates. On the aver- 
S aureus studies, referred to as group nisms from the cornea after 16 topical age, only two viable organisms per 
3, were inoculated with 73 (+6) orga- doses (Table 2). In group 1 animals, cornea were detected. The addition of 
isms (strain 209-P) and again the where the staphylococcal organisms 1.0% prednisolone acetate had no mea- 
ection was: allowed to proceed for were in the log phase of replication,  surable effect on the therapeutic out- 
orto therapy. Forty-eight there was no bacterial growthinmany come. In no instance was there a sta- 
5 hourly doses of each ther- of the cultures. In group 2 animals,  tistically significant difference 
peutic regimen then were adminis- where treatment was withheld until (P> .05) between the number of 
ed. Seventy-two hours after bacte- 24 hours after bacterial inoculation of residual, viable Pseudomonas orga- 











Effect of Topical Therapy With Concentrated Antibiotics and ` 
Available Corticosteroids on Pseudomonas aeruginosa Keratitis* 








No. of Residual Viable Bacteria 
iene, 
4 hr of Treatment 8 hr of Treatment 


“6.2(233) x 10° [49 x 104 1621.1) x 10° [1.3 x 104 











- 4.9(+ 1.9) 10° [4.7 x 10°} 1.4(£4.1) x 10° [1.3 x 109 


3.4(+1.0) x 10° [3.1 x 10]f 1.9(+.0.8) x 10° [1.6 x 10° 












2.1(+0.3) x 10° [2.0 x 10°} 2.4(+0.8) x 10° [2.2 x 10°}+ 








ABL 1:1) X 10° [4.5.x 10°]t 2.0(+ 1.4) x 10° [1.8 x 104 























1.7(£0.9) x 10° [1.5 x 10°} 





n numberof residual bacteria was 
in the corneas treated with 0.5% 
mycin sulfate and <1 in the cor- 
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nisms in the corneas treated with a 
concentrated antibiotic alone and. the 
corneas treated with the antibiotic 
plus the corticosteroid. 


Interestingly, hourly topical doses . 


of 1.0% prednisolone acetate did not 
appear to enhance the growth of eith- 
er S aureus or P aeruginosa in the 
cornea. In none of the experiments 
was there a statistically significant 
difference (P> .05) between the 
number of residual, viable organisms 
in the corneas treated with the corti- 
` eosteroid alone and the untreated con- 
trols. 


COMMENT 
Bacterial infection of- the cornea 


provokes an acute inflammatory re- 


sponse in the tissue. Leukocytes, par- 
ticularly segmented neutrophils, i n- 
vade the corneal stroma in large num- 
bers and phagocytize bacteria. and 
inflammatory debris. While so en- 
gaged in the defense of the. host, 
many of these leukocytes degenerate 
and hydrolytic enzymes. are released 
from the lysosomal granules of their 
cytoplasm. These enzymes react with 
the proteins of the cornea, damaging 
the tissue. Topical administration of 
corticosteroids decreases the number 
of leukocytes in the cornea and there- 
by decreases the degree of tissue dam- 
age caused by the inflammatory 
response.’ However, in systems out- 
side the cornea, there is experimental 
evidence that high concentrations. of 
corticosteroids impair phagocytosis 
and intracellular killing of bacteria.“ 
Thus, while corticosteroids preserve 
the normal structure and transparen- 
cy of the cornea, they also have the 
potential to- interfere with. host 
defense mechanisms that. represent 
the natural response. to infection. 


It is critical, then, that a balance be. 
struck between desirable and undesir- 
able effects, and an optimal thera- 







peutic regimen must accompl 


Ideally, the optimal regimen for bac- . 


terial keratitis includes spe 
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py, designed to eradicate the plit = 


ing microorganisms, and nonspecific 
therapy, designed to suppress. the host 


“response and the tissue damage- it 
causes. Antibiotics are, of course, the 
specific therapeutic agent of choice. — bio 
splica- si 
tion, and there is ample evidence that 1 
antibiotics © 


They interfere with bacterial r 





topically administered 
eliminate viable bacteria from the cor- 
nea.’ This is confirmed in the present 
studies. Corticosteroids are the most 
effective of available drugs for the 
nonspecific suppression of the inflam- 


matory response, and, again, there is. 
ample evidence that topically adminis- 
tered corticosteroids suppress corneal 
inflammation.’*"* The present: data 


indicate that when the two agents, an 


antibiotic and a corticosteroid, are- 
used together, a favorable balance is- 


struck. The antibiotic continues to 
eliminate the microorganism from the 
cornea with no apparent interference 
from the corticosteroid. Davis et al 
presented similar findings using a 
comparable model of bacterial kerati- 
tis in the guinea pig." 

Although they were not primarily 
designed to do-so, the present experi- 
ments confirm our earlier observa- 
tions that increasing the concentra- 
tion of antibiotic over that found in 
commercially available ophthalmic 
formulations increases its therapeutic 
effectiveness.’ While the commercial 
ophthalmic preparations of each of the 
antibioties.. studied successfully re- 
duced the numbers of organisms in 
the cornea, the concentrated formula- 
tions accomplished this more rapidly 
and more effectively. 

Some antibiotics are classified as 
bactericidal, indicating that the drug 
interferes with the viability of sensi- 


tive organisms. Other antibiotics are 
classified as bacteriostatic, indicating . 
“that the drug interferes with the abil- 


ity of the organism to replicate but 


does not directly terminate its viabili-. 
ty. Each of the antibioties studied, . 
- gentamicin, neomycin, and polymyxin 
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B, are bactericidal agents. Thus, the 
present data indicate that corticoste- 
roids do not enhance bacterial replica- 
‘tion when administered concurrently 


with an effective bactericidal anti- 

It is not known whether or not 
findings would be obtained 
ng concurrent administration 





ic suppresses bacterial ropiien 
actual elimination. of the 
organism is largely dependent on the 
sponse, Since the corticosteroid 






nonspecifically suppresses the host 
Trespo: i 
-istration of a corticosteroid along with 
a bacteriostatic antibiotic might pro- 
‘duce a different. outcome. Rather sur- 
“prisingly, hourly instillation of the 
-steroid alone for as long as 48 consecu- 


se, it is possible that the admin- 


tive hours did not enhance microbial 
replication in comparison with simul- 
taneously run untreated controls. > 
Our findings ‘indicate that topical 
antibiotic -administration is highly 
effective in the elimination of bacte- 
ria from the cornea and that increas- 


ing the antibiotic concentration of a | 
topical ophthalmic formulation ine 


creases its therapeutic effectiveness. 
They also support the conclusion that 
the addition of a topically applied 
corticosteroid to an effective topical 
antibiotic regimen containing a bacte- 
ricidal agent does not enhance bacte- 
rial replication if the corticosteroid is 
not instilled more frequently than the 
antibiotic. 
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New Instruments 











s A simale segulator, used for flow i rate | 


control of intraocular irrigating fluids, can 
‘prevent hypotonia and result in cost sav- 
ing S 
(Arck PEER 98:1291, 1980) 









Wdecgommive!ndapte fot exists to 
e the sargeon control over the 
te of irrigating fluids used in 

aseular procedures. This 
elf device can prevent hypo- 
g pars plana vitrectomy 
and can possibly replace 





infusion line Dolwen the p of 
irigatie fiaid- and the intraocular 
_ device, and then adjusting the flow to 
he desired rate. This device, which 
resterilized and is disposable, 
astured for regulating in- 
ates in the eange of 5 








male and temale Luer hypodermic 
“syringe fistims. 

Our specific 
regulator was with the infusion con- 
tact lens used in most pars plana 
vitrectomy cedures. The device 
was simply plugged into the stopcock 
of the infasier manifold and into the 
infusion Ime of the contact lens (Fig- 
ure). Note tha: the vitrectomy instru- 
ment is alse sonnected to the same 
manifoid through one of the other 













ae 





anlication Jan 14, 1880. 
vom Palmer Eye Institute, 
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bing of the device terminates ne, 


application of this flow 


of contact lens. 


‘Stopeoeks, but for clarity it is elimi- 


nated from the Figure. 
= Previously, the infusion contact lens 


= was connected directly to the mani- 
= fold, but since the flow resistance 


presented by the open system of the 
contact lens was negligible compared 
to the essentially closed system of the 
vitrectomy instrument within the eye, 
nearly all the irrigating fluid flowed 
through the larger line of the contact 


Jens and very little flow reached the 


tip of the vitrectomy instrument. This 
very reduced flew to the tip ef the 
vitrectomy instrament often resulted 
in ocular hypotonia. An initial solution 
to this problem was to use a separate 
bottle of irrigating fluid for the con- 
tact lens, but this defeated the pur- 
pose of the manifold, which was cre- 
ated to run multiple-infusion instru- 


Flow Rate Controi—Denham & Clarkson 


Plastic flow regulator connected between stopcock of infusi 


ed Fl w Rate Control for Intraocular Irrigation 


David 3. Ẹ niem, MS, ME, John G. ‘Clarkson, MD 










page At 


ments from a single bottle of balanced 
salt solution (BSS). 

The use of the flow regulator not 
only allows the surgeon to reduce the 
flow. to the infusion contact lens, but 
has resulted in the use of only one 
bottle of BSS for the entire operative 
procedure. The esulting save in cost 
to the patient can. more than offset 
the minimal cost. of the device. 


This investigation was supported by National 
Institutes. of Health research grants EY-02180 
and EY-75-15. = 

Vicki Levin represented the Sorenson Re- 
search Co, Salt Lake City, who provided the 
plastic flow regulators. 
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“Calendar and News 


1980 


August 


The Correction of Surgical Aphakia, Rochester 
(NY) Americana Hotel, Aug 15-16. 

Summer Program of Ohio State. University, 
Atwood Lake Lodge Resort, Deliray, Ohio, Aug 
17-20. 


Stereochromoscopy of the Optic Disc, Berne, $ ; 


Switzerland, Aug 30. 





September o a 


., The Ocular Vasculature, Cambridag: England, 
Sept 1-2. 


_ Lens implant Course, Sluiskill, the Netherlands, 


Sept 10-11. 
illinois Society of Ophthalmology « and Ototaryn- 
gology, Holiday Inn, Moline, tl; Sept 12-14. 
Symposium ot the International Society of Oph- 
thalmic Ultrasound, Nijmegen, the Nether- 
lands, Sept 16-19. 
Orbital Update Course, University of Utah, 
a : Snowbird, Sept 19. : 
5 Welsh Cataract Surgical and Intraocular Lens 
$ Congress, Houston, Sept 27-Oct 1. 


October 


Ocutome/Fragmatome Workshop, | University 
Gity Holiday Inn, Philadelphia, Oct 2-3. 

Royal Australian College of Ophthalmologists 
and Ophthalmological Society of New Zeal- 
and, Christchurch, aland, Oct 29-Nov 
3. aoe T 













American Academy ot Ophth 
Nov 2-7. 
International College of ‘Sure 
Nov 6-7. : 


Vous 





‘Ceielence The 1ith International a 


Pigment Cell Conference will be held 
in Sendai, Japan, Oct 14-17. The mul- 
tidisciplinary approach and participa- 
tion will include biochemists, cell biol- 
ogists, basic medical investigators 
and biophysicists. For further inf 
mation contact Prof Makoto Seiji 


Department of Dermatology, Tohoku 
_ University, Sendai, Japan. 


Officers. Elected.—At the ~ annual 


meeting of the Joint Commission on 
Allied Health Personnel in Ophthal- 
mology, Peter Y. Evans, MD, of Wash- 
ington, DC, was elected president. 
Other members of the executive com- 
mittee are Dr Bernard Blais (vice- 
president), Dr Robert Stamper (secre- 


tary), Dr R. Linsy Farris (treasurer), 


Dr Robert: Monahan (executive vice- 
president), and Dr Thomas Kirby (im- 
mediate past president). 


Congress.—The clinical congress of 
the American College of Surgeons will 
be held Oct 19-24, 1980, in Atlanta. A 
symposium: on ophthalmic surgery 


: (update’ of pediatric surgery) will be 


held on Tuesday and Wednesday, Oct 


21 and 22, under the chairmanship of: 


Dr William H: Jarrett IT at the Geor- 
gia World Congress.Center. 


_ Award.—The Johns Hopkins Univer- 


“Ophthalmologica 5 


n.—The tenth Cambrid we 


graduate “Medical Centre. 


brooke’s Hospital, Hills Road, Cam- 
: bridge Be 222, England. 





Officers. Elected.—The Academia 
_Internationalis 
elected new officers at its annual 
meeting in London, April 49, 1980, The 
new president. will be Dr Frank 
Newell of Chicago. The new vice-pres- 





idents are Prof Paul: Bregeat of Paris 
oo. 


and Prof E. a of S ; 





Bugue Estanda 6 of Rio Je Jancir wi 

continue as treasurer. Professor R. 
Sachsenweger of Leipzig was elected 
a new member. ; 


Grant.—The National no “olen 


sity, Baltimore, awarded the degree of a 


- Honorary Doctor of Humane Letters 
- to Jules Stein, MD, on May 30, 1980. . 


: < This award is in recognition of Dr 









1981 


Se January 


Symposium i on Ocutar Trauma, 








inal Disorders, San Diego, Jan 30-31 i . ae ; . 


International puis. on Intraocular Tu- 
mors, Schwerin, German Democratic Repub- 
lic, May 17-20. 


August 


international Symposium on Orbital Disorders, 
Amsterdam, Aug 31-Sept 2. 
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~ Stein’s distinguished achievements in 
“support of ophthalmology and vision 
- “research. As founder and chairman of © 
Research to Prevent Blindness, Inc, he 


has been a dominant figure in mobiliz- 
ing logistical support for eye research 


-i in the nation’ s medical sehools. -< 


oe - Symposium: =Å symposium on ‘oculo- 
plastic surgery will be held Aug 14-15, — 
1980, at The Towsley Center, Univer- 


sity of Michigan Medical School, Ann 
Arbor. For further information con- 
tact Dr Floyd C. Pennington, Direc- 
tor, Office of Continuing Medical 
Education, The Towsley Center for 
Continuing Medical Education, Uni- 
versity of Michigan Medical School, 
Ann Arbor, MI 48109. 





- Ronald G. Geller, 
“Director for Extramural and Collabo- 


< sponsor a course, 


For further information contact 
Ph, Associate 


rative Programs, National Eye Insti- 
tute, Bldg 31, Room 6A02, 9000 Roek- 
ville Pike, Bethesda, MD 20205. 


Course.—-The New York University 
Post-Graduate Medical Schoo! will 
“Basic Sciences in 
Ophthalmology,” Sept 3 chrough Dec 
20, 1980. The course directors are Dr 


Goodwin M. Breinin and Dr Norman 


©. Charles. For further information 


rainee to established investiga-. 





















contact the Office of the Dean, New ` 


York University Post-Graduate Medi- 
cal School, 550 First Ave, New York, 
NY 10016. 
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_ More effective than decongestant antihistamines 






: Mestar + can ae HMS rors 

ou with the anti-inflammatory action of a 
steroid, yet it is safe. HMS has less propensity 
to raise IOP than dexamethasone. In fact, 
HMS is the oaly steroid indicated for use in: 


ap tater than other steroids. 


glaucoma patients with epinephrine sensitivity. 
HMS is comfortable, too. It’s formulated in the 
Liquifilm® (polyvinyl alcohcl 1.4%) vehicle. 
Liquifilm soothes and lubricates your patients’ 


already irritated eyes and provides longer drug 
contact tame by resisting washout,” 





HMS. Safe and comfortable relief...all mli long. 








HMS” (medrysone} LOS Liguifilm® sterile ophthalmic suspension 
DESCRIPTION -C 











We with: Liquifiim tnalycinyl alcohols | 4° 


zon the treatment of allergi conjunctivitis, ~ernal von- 








aindicated in the foi 
and cornea. Ocular tubercu 
ats af the drug 
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th possible 
ion. However. 







4 Prolon ged use of topical corticosteroi 
hiser cataracts $. Systemic absorption and system 








cal steroids. & HMS* aedrysine) is newt re ommended for lust in 
has hor beet démonsrrated in th 
simplex requires great 
use may aid in the establisliment of secondary ocular infections from 
m ocular tissue 











and viruses ‘iberared f 


Use in Pregnancy: The use of topical seraids in pregnance should be limited to conditions serious 


enough to warrane sach treatment. so that pussible risk to the focus may be justified by the expected bene- 
fit to the mother. 







Ath prolonged use of HMS imedrysoned the intraocular sure and lens should 
r persistent corneal ulceration where a steroid has been used. or is in use. 
suspected 


ADVERSE REACTIONS- Occasional sransient stinging asd burning may occur on mstillation. 
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Pharmaceuticals, Inc., Irvine, CA 92713 USA 
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YOUR OPHTHALMIC PRODUCT SPECIALIST 


USDAN FRAME POSITIONING DEVICE 
Allows patients convalescing. from reconstructive 
nasal or ophthalmic surgery to wear frames 
without retarding the healing process. Pads rest 
comfortably on cheekbone without irritation, entirely 
removing pressure from patient's bridge. Easily 
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; Right Eye 

i E Że a 3 Left Eye intravitreal Liquid 

ephrine hydrochloride. After . dark Control 

adaptation for 26 minutes, silver wire 

electrodes were placed on the apex of 

each cornea, and ERGs were obtained 
sing.a-photic stimulator at a testing Preinjection 

i 46 cm, a luminous intensi- 

ty of ppp aap aoa 15 x 10° candle- 

















Vitreous injection 













of 10% fluorescein sodium into 
posterior part of the vitreous (0.1 _ 
mL and 002 mL), and the lef: eye 
served as control. In order to rule out 
any observed ERG changes due to the 
mechanica! force of injection into the Te 
vitreous, whole vitreous was removed 30 min Afters 
from the eres of a Dutch belted rabbit ee 
and. centrifuged at 50,000 g for 30 

minutes. The supernatant. liquic. vit- ee 
reous-is the most. physiologie cf all 31.26 avb 
possible substances that can be oe ET ms ae 
injected into the vitreous of a rabbit fig 3.—Electroretinogram a- and b-wave 
“eye. After preinjection, dark adapta- amplitudes remain unchanged aft 
- tion, and ERG recording, 0.1 mL of tion of liquid rabbit vitreous. 
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30 min After 


injection 
24 hr After 
24 hr After PEAN 
; injection 
injection 


321.25 w| 


17.7 ms 


rd advancing loss of electroretinogram a- and Fig 2—Rapid. and advancing loss of electroretinogram a- and 
ides after intravitreal injection of 0:1 mL of fluores- b-wave amplitudes after intravitreal injection of 0.02 mL of sodium 
: : fluorescein. = 
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liquid vitreous was then injected into. 


belted rabbits. 

Figures 1 and 2 indicate a substan- 
tial loss of both a- and b-wave ampli- 
tude that persists even 24 hours after 
the intravitreal injection of fluores- 
cein. Figure 3 shows that there is no 
effect on retinal function produced by 
the mechanical force of intravitreal 
injection. The toxic effect may oceur 
on the basis of pH (8.6, for 10% fluo- 
rescein), or it may be a direct effect of 
the fluorescein molecule. These. find- 
ings also reinforce the fact that-his- 
topathologic examination by light 
microscopy’ is insufficient: for evalu- 
ating possible toxic effects of intravit- 
real fluorescein. 

LOUISE COPE MooRHEAD, MD 
Houston 
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Choroidal Melanoma 


To the Editor.—Drs.Manschot.and van 
Peperzeel (ARCHIVES. 98:71-77, 1980) 
have presented’ a. model based on 
tumor doubling time for the study of 
uveal melanomas, While we ‘find this 
kind. of model useful in trying to 
understand the behavior of tumors; 
we believe that theirs is an oversim- 
plification and that some of the 
assumptions they have built into the 
model are not applicable to uveal . 
melanomas. Unfortunately, these sim- 
plifications and assumptions pro- 
foundly affect the conclusions reached 
regarding the behavi ior of weal mela: 
nomas. 

The first assumption we question | is 
that melanomas in metastatic sites 
grow at the same rate as does the 
primary intraocular tumor. From our 
experience with-cases that underwent 
autopsy in which death occurred 
before any therapy, we know that 
metastatic tumors grow faster than 
the primary intraocular melanoma. In 
these cases,’ the metastases have 
grown to a combined weight of several 
kilograms, while the intraocular tu- 
mor has rarely exceeded 20 to 30 mm 
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the right eye of two sedated Dutech. 
< from smaller to larger than that of the 


(a mass of about 25 g). Moreover, the 
sizes of the metastatic foci ranged 


primaries, whereas the Manschot-van 


Peperzeel hypothesis predicts that: 


none of the metastatic foci should be 


larger than the primary. This diserep- 


ancy between the growth rates of the 


primary and metastatic tumors is dra- 


matically illustrated by the following 
two cases. The first case is one that 
was recently contributed to the Regis- 
try of Ophthalmic Pathology, Armed 
Forces Institute of Pathology, Wash- 
ington, DC. 


Report of a Case.—A 64-year-old ee 
had a phthisical eye and a mass the sizeof a 


grapefruit involving the skull and scalp 


(Fig 1). Resection of the cranial tumor 


established the diagnosis of metastatic 
melanoma {Fig 2), and the enucleated eye 
was found to harbor an almost. totally 
necrotic melanoma (Fig 3). Within a few 
months, the metastatic melanoma had 
grown enormous (approximately. -1,000 
times the volume of the intraocular pri- 
mary!). The second case is the one reported 
by Ruiz” His patient died of widespread 
metastatic disease while the intraocular 
primary showed minimal growth and 
remained asymptomatic. 

Manschot and van Peperzeel, in an 
effort to support their contention that 
primary and metastatic tumors usual- 
ly.grow at the same rate, have quoted 
from Davies’: “With a fair degree of 
certainty we can predict in the metas- 
tases that. do occur the morphologic 
and functional features of the pri- 
mary growth will be closely duplicated 
in the great majority of cases, over 
80%.” This statement was obviously 


„taken. out of context, because the 


paragraph from which the quotation 
is taken does not deal with growth 
rate. In his next two paragraphs, Dav- 
ies® makes this very clear. He states, 
“Metastasis is not necessarily propor- 
tional to the size of the primary,” and 
“moreover, we cannot relate the 
growth rate of the primary to that of 
the metastasis.” We find. Davies’ 
impressions in agreement with our 
own and are surprised that Manschot 
and van Peperzeel could ignore state- 


“ments so obviously contradictory. to 
‘their thesis made in the same article 


they chose to quote! 
Additional evidence for rejection of 


-the assumption that malignant mela- 
nomas in the primary and metastatic © 
sites grow at the same rate comes” 


from comparison of the observed 
course of uveal melanomas following 
enucleation with that predicted by the 
model of Manschot and van Peperzeel. 
In several series, the peak mortality 
was. observed during the second year 
after enucleation, and the majority of 





























Fig. 1.—Top; Huge cranial mass. Bottom, 


Computerized axial tomographic scan 
reveals. huge cranial mass protruding 
intracranially and extracranially with ex- 
tensive bone destruction. 


deaths occurred within four years. If 
we.use the estimate of Manschot and 
van Peperzeel of 100 days for the ` 
doubling time in the eye, then the 
peak mortality occurs approximately 
5.5 doubling times after enucleation’. 
and the majority of deaths within 15 
doubling times. Using the estimate.of : 
Manschot and van Peperzeel of 35 


doubling times from metastasis to 
death, all of these cases must have 
- undergone metastasis at least 20 dou- 


bling times before enucleation. If the 
rate of growth is the same for both the 
primary tumor and the metastatic 
tumors, as hypothesized by Mansehot 
and van Peperzeel, then the primary 


~ tumor must also have undergone 20 
volumetric doublings. 
-the majority of fatal cases, the tumor 


Therefore, in 


would have metastasized when it was 
smaller than 0.2 mm in diameter! Ii 
has been general experience that ifie 
eyes are enucleated when the tumor | 
measures 5 to 7 mm in diameter, over 
95% of the patients survive ten years. 
Yet, according to the authors’ assump- 
tions and model, most. of these tumors 
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had metastasized long before they 
-reached 5 mm. We -would like to know 
-how Manschot and van Peperzeel can 
: reconcie this contradiction. 
_ ‘The second assumption we question 
is related to the first. Manschot and 
van Pewerzeel hypothesize that malig- 
nant melanomas in all metastatic sites 
grow at the same rate. They cite 
reports from the literature that 
metastatic malignant melanomas 
from cutaneous primaries grow with a 
mean doubling time of 100 days in the 
lung and assume that metastatic 
melanoma in the liver grows at the 
same rate. Again, Manschot and van 
Peperzeel have ignored Davies, who 
stated that “not all metastases grow 
at the same rate.” Our ebservation 
based on our review of cases coming to 
_ autopsy with both pulmonary and 
_ hepatic metastases is that metastatic 
foci in the lung are typically much 
-smaller and far fewer than in the 
‘liver. Cur impression is supported by 
the wosk of Lucké et al.’ From autop- 
sies, they compared sizes of metastat- 
ic lesions for a variety of tumors with 
metastatic lesions in both liver and 
lung ard found that those in the liver 
averaged seven times larger than 
those in the lungs. They also studied 
in the rabbit the growth rate of V-2 
carcinoma after experimentally in- 
duced metastasis to both liver and 
lung aad found that after 12 days, 
g metastases in the liver had grown toa 
; Velume five times greater than those 
in the lung. After 35 days, the hepatic 
tumors were 100 to 250 times larger! 
 Durtag recent years, there has been 
- a great deal of interest in the biologic 
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Fig 2.—Histologic section of cranial tumor shows metastatic 
melanoma of pure epithelioid cell type (hematoxylin-eosin, 





x 5). 


mechanisms responsible for seme of 
the curious patterns of metastasis 
ebserved with various tumors, and an 
excellent review ef much of this work 
was summarized in a recent issue of 
Scientific American.* It has long been 
recognized that there is a mysterious 
tendency for uveal melanomas to 
metastasize to and grow preferential- 
ly in the liver. New it seems that the 
primary tumor is made up of a hetero- 
genous population of neoplastie cells, 
many of which have little or no poten- 
tial for the production of metasta- 
sis, but there are present some cells 
that “home” to the liver. Experimen- 
tally, it has been possible to selectively 
propagate melanoma cells exhibiting 
different homing patterns, some go- 
ing preferentially to the lungs, others 
to the brain or the ovaries. The 
well-established peculiar tendency of 
uveal melanomas to selectively metas- 
tasize to the liver and the enormous 
amount of experimental work that has 
been undertaken in an effort tc better 
eomprehend the mysteries of metasta- 
sis are totally ignored by the naive 
eoncepts on which the Manschet-van 
Peperzeel thesis is based. 

The third questionable assumption 
is that a malignant melanoma has a 
eonstant doubling rate during its life 
span. Animal experiments with « vari- 
ety of experimental neoplasms have 
indicated that the doubling rata is not 
constant. While the growth pattern is 
extremely complex, it most character- 
istically deviates from exponential 
growth in that the doubling rate of 
the undisturbed tumor decreases with 
increasing size of the tumor. This 





Fig 3.—Histclogic section of phthisical eye shows almost com- 
pletely necrotic uveal melanoma (arrows) (hematoxylin-eosin, 


growth pattern is well described by 
the function proposed by Gom- 
pertz. =: Manschot and van Peper- 
zeel seem familiar with this work 
because they quote tke article of 
Norton and Simon" but ignore their 
conelusions; moreover, they erro- 
neously equate Gompertzian growth 
with exponential growth! The differ- 
ence is that in exponential growth, the 
doubling time is constant, while with 
Gompertzian growth, the doubling 
rate decreases with time (Fig 4). 
When the growth rate of the tumor is 
disturbed by the stimulation of host 
defenses or other factors, the doubling 
rate falls off even more rapidly, and 
this can even lead to spontaneous 
regression of the tumor." This obser- 
vation also relates to the‘first assump- 
tion of Manschot and vaw Peperzeel. If 
we take the decrease in doubling rate 
predicted by the Gompertzian func- 
tion into consideration when we com- 
pare the doubling rate for uveal mela- 
nomas measuring at least 10 mm in 
diameter with the doubling rate of 
micrometastases in the liver, it is even 
less likely that these rates should be 
the same. 

Recently, we have used an indirect 
method to measure the growth rate of 
uveal melanomas.” The results of 
this study indicated that the majority 
of uveal melanomas measuring be- 
tween 10 and 20 mm in diameter grow 
with an average volumetric doubling 
time of 860 days. Using a maximum 
diameter of 22 mm, we have fit a 
Gompertzian function ta our growth 
data (solid line in Fig 4 and 5). The 
slow rate of growth observed between 
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during the life of the tumor because 
exponential growth with a doubling 
time of 860 days would require 70 
years for a tumor to reach 10 mm! 

We have constructed a model for 
the growth and metastasis of uveal 
melanomas using what we consider 
more realistic assumptions than those 
of Manschot and van Peperzeel. Our 
evidence indicates that malignant 
melanomas grow faster in the liver 
than in the lung and that melanomas 
grow faster in metastatic foci than-in 
the eye. Instead of assuming that the 
growth rate of melanoma is the same 
in all sites, we assume that the growth 
rate of metastatic melanoma averages 
3.2 times faster in the liver than in the 
lung (based on the work of Lucké et 
al’) and that there is at least as great a 
difference in growth rates between 
the primary uveal tumor and the 
metastases in the lung. In our model, 
we also. assume Gompertzian growth 
with an average maximum diameter 
of 22 mm for the intraocular melano- 
». ma and 50 mm for tumors in the liver 
~- and that death usually occurs when 

metastatic nodules in the liver aver- 
` age between 30 and 40 mm, figures 
n- that are consistent with observations 

- made at autopsy. 

The contention of Manschot and 
van Peperzeel that metastasis of uveal 
melanoma is unrelated pathogeneti- 
cally to enucleation is neither consist- 
ent with our model nor with data from 
the Registry of Ophthalmic Patholo- 
gy. Let us illustrate this inconsistency 
with a scenario of an average-sized 
melanoma measuring 12 mm in diam- 
eter. If this tumor were to dissemi- 
‘nate, giving rise to multiple metas- 
tases, according to our model, the 
patient would have the greatest 
chance of dying of metastatic disease 
during the second year after enuclea- 
tion (Fig 5). Manschot and van Peper- 
zeel contend that the rise in mortality 
during the second postoperative year 

=<: observed in the Registry cases would 
have occurred even if enucleation had 

not been performed. According to our 
‘model, a 12-mm..uveal melanoma 
would grow to a diameter of only 15 
= mm: in two years (Fig 5). This is not 
-consistent with the fact that in the 
_ Registry cases, one third of- the 
tumors exceeded 15 mm at the time of 
“enucleation, yet the incidence of pre- 
operative metastasis was less than 1%. 
If, as we hypothesize, metastasis 
occurs primarily because of enuclea- 
tion and the probability of metastasis 
is correlated with tumor size, our mod- 
el is consistent with all of our observa- 
tions on uveal melanoma. It explains 
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10 and 20 mm could not be constant 






$ a Manschot-van Peperzeel Hypothesis 
~Td,100 Days 
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Fig 4.—Comparison of exponential growth curve (broken line) with volumetric doubling 
time (Td) of 100 days proposed by Manschot and van Peperzeel and Gompertzian growth 
curve (solid line) with progressively decreasing Td. 
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Fig 5.—Growth of primary uveal melanoma (solid line) and liver metastases (dotted line). 
Growth rates are assumed to be Gompertzian and ten times greater in liver than in eye. 


Hepatic metastases would typically reach size large enough to kill patient in second year 
after dissemination (point D). If metastasis occurred when primary tumor measured 12 
mm (point A) and enucleation were not performed, death would occur before primary 


tumor could grow larger than 15 mm (point B}. This scenario is inconsistent with low rate 
of detectable preoperative metastasis in patients with tumors of this size. Even among 
patients with intraocular melanomas measuring 20 mm or larger (point C), it is rare to 
observe evidence of metastatic disease. 
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the low postoperative mortality seen 

with smal melanomas, which the 

model of Mansejot and van Peperzeel 
fails to accompt sh, the low preopera- 
tive morta ity fom uveal melanomas 
of all sizes,and “he peak in the mortal- 
ity curve fiat typically occurs in the 
nd vear after enucleation despite 
ariateon in the time and 
sarees leading to enucleation. 
n the foregoing discussion, we hope 
it s apparent that we have only anec- 
_ -dotal and indirest data concerning the 
“ growth rate of vveal melanomas in the 
eye and liver. We have presented our 

. impressions based on cur analysis of 

cases in the Registry of Ophthalmic 
Pathology and data from the litera- 
ture, while Drs Manschot and van 
Peperzeel have presented no data to 
support. their assumption that the 
growth rate is wonstant and the same 
at.all times anc in all sites. 

We believe that much work needs to 
be done before the value of enuclea- 
n in the treatment of uveal melano- 
ma can be ascertained. Among these 
studies are determinations of the 
rrowth rates of uveal melanomas both 
in situ and in metastatic sites. 

_ Drs Manschet and van Peperzeel 
< have quoted very heavily from our 
“previous publications and often misin- 
terpreted what. they quoted. Space 
does not permitia blow-by-blow rebut- 
tal, but one glazing example demands 

a statement. Oa page 71, they state, 

“With the last part of the last conclu- 

sion, the authers invite ophthalmic 

surgeons ta enucleate anly those eyes 
containing’a melanoma in which the 
tumor has caused the ultimate stages 
of uncontrelled glaucoma, panophthal- 
mitis, cr proptəsis from extraocular 
xtension.” In eur last conelusion, we 

































leveloped to enable the surgeon to 
ely enucleats eyes with advanced 
tumors. In this: group, standard enu- 
_ cleation has the-worst track record for 
_ preserving life: yet, if enucleation is 
-inot performed, these patients will not 
only suffer the painful and disfigur- 
ing consequences of advanced local 
growth, but they also run the risk of 
dying of disseminated melanoma. 
Therefore, we are inviting the sur- 
geons nət to reraain complacently con- 
tent to coutinve treating these per- 
sons by current surgical techniques, 
but to develop new and better meth- 
ods that will hopefully save their lives. 
Also, sincea grewing tumor of moder- 
Size wil eventually reaeh this end 
caot advocate continued 
ol uch a growing tumor. 
- other hand, we believe a non- 
growing small tumor that does not 
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interfere with vision can be safely 
observed, but again, we advocate 
appropriate studies to test these hy- 
potheses. 

LTC Ian W. McLean, MD, MG USA 
WALTER D. Foster, PHD 

LORENZ E. ZIMMERMAN, MD 
Washington, DC 


The opinions or asser-ions contained herein are 
the private views of the authors and are nat to be 
censtrued as official or as reflecting the views of 
the Department of the Army or the Department 
of Defense. 

John Dickerson, MD, Norfolk, Va, permitted us 
te cite the first case and provided Fig 1. 
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In Reply.—We have read the letter by 
Drs McLean, Foster, and Zimmerman 
with amazement. We are sad that the 
discussion concerning the manage- 
ment of uveal melanoma has come to 
this level. We have considered seri- 
ously confining: our reply to a few 
sentences, but feared that our re- 
straint would be interpreted as lack of 
an answer to McLean et al. 

It should be realized that our article 
was written asa reaction against an 
article published by Zimmerman et al 
in 1978' in whieh these authors con- 
cluded that “approximately two- 
thirds of the fatalities could be attrib- 
uted to the dissemination of tumour 
emboli at the time of enucleation” and 
that “new techniques for enucleation 
designed to prevent the dissemination 
of tumour cells must be developed and 
tested to enable the ophthalmic sur- 
geon to remove safely the tumour 
containing eye that has developed 
such complications as uncontrollable 
glaucoma, panophthalmitis, or propto- 
sis from extraocular extension.” 

Our article reached the desk of the 
chief editor im the first half of Novem- 
ber 1978. Simultaneously, a copy was 
sent to Dr Zimmerman. In 1979, Dr 
Zimmerman and associates published 
two more articles on the subject? in 
their last article, they concluded that 
it is “impossible to determine whether 
the overall effects of enucleation have 
been beneficial er harmful in the man- 
agement of the disease,” This is quite 
different from the previous statement 
that. approximately two thirds of the 
fatalities were caused by the enuclea- 
tion! 

McLean et al question three as- 
sumptions made in our article. Our 
first assumption they question is that 
“melanomas in metastatic sites grow 
at the same rate as does the primary 
intraocular tumor.” They present two 
exceptions to this assumption of the 
thousands of eases of uveal melanoma 
present in the files of the Registry of 
Ophthalmic Pathology with the re- 
markable comment that “this diserep- 
ancy between. the growth rates of the 
primary and metastatic tumors is dra- 
matically illustrated” by these two 
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cases. Readers of our article will have 
noticed that we emphasized the fol- 
lowing: “The foregoing mathematical 
constructions are valid only in the 
usual situation where the growth rate 
of the primary melanoma is equal to 
that of its metastases... if the pri- 
mary melanoma is of the mixed cell 
type and its metastases are formed by 
the epithelioid cell type...the two 
growth lines [do] not run a parallel 
course and, thus, may cross each oth- 
er.” We referred to Davies, who 
stated during a workshop, “Cancer 
Invasion and Metastasis,” that “with 
a fair degree of certainty we can 
predict that in the metastases that do 
occur the morphologic and functional 
features of the primary growth will be 
closely duplicated in the great majori- 
ty of cases, over 80%.” McLean et al 
contend that this quotation “was 
obviously taken out of context, be- 
cause the paragraph from which the 
quotation is taken does not deal with 
growth rate.” This seems an obvious 
way to combat this literal quotation; 
every oncologist. knows that the 
growth rate constitutes one of the 
most important functional features of 
a tumor. Thereafter, McLean et al 
quote two other statements taken 
from the two following paragraphs by 
Davies, stating that they “are sur- 
prised that Manschot and van Peper- 
zeel could ignore statements so obvi- 
ously contradictory to their thesis.” 
These statements, however, refer to 
theless than 20% of exceptionstaken in- 
to account by Davies as well as by us. 

Their next paragraph, starting with 
“Additional evidence for... ,” hints at 
a surprising superficial reading of our 
article. In all our calculations and 
tables, we have assumed a doubling 
time of 30 to 100 days for epithelioid 
cell melanomas, while possible dissem- 
ination was assumed to occur between 
ten doubling times.(when the primary 
consists of 1,024 cells) and the time of 
enucleation (at 27 doubling times or 
later). It had not been assumed by us 
that most of these tumors had already 
metastasized long before they reached 
5 mm (27 doubling times). Of course, 
tumors that lead to metastatic disease 
can have metastasized before this, but 
McLean et al ignore that about half of 
the melanomas have not yet metasta- 
sized at the time of enucleation and 
that these patients will never die of 
metastatic disease thanks to the enu- 
cleation. 

At the time of writing our article, 
only Davidorf and Lang’ had reported 
a series (18) of very small melanomas 
in which the tumor had a largest 
diameter of 7 mm or less and a thick- 
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ness of 2 mm or less. No death by 
metastasis had occurred in these 18 
patients during a ten-year follow-up 
period. In the meantime, the meaning 
of these figures has been enormously 


reinforced by a report by Thomas et 


al® about 42 patients with a uveal 
melanoma measuring 7 mm or less in 
diameter and 2 mm or less in thick- 
ness. The tumor-related death rate 
after a 15-year follow-up period was 
still 0%, although one patient had 
metastases at that time. It is remark- 
able that McLean et al acknowledge 
“that if eyes are enucleated when the 
tumor measures 5 to 7 mm in diame- 
ter, over 95% of the patients survive 
ten years” and that they still so tena- 
ciously advocate not enucleating eyes 
harboring a melanoma in this early 
stage, although they know that enu- 
cleation would save more than 95% of 
these patients from a tumor-related 
death. Observation of these small 
melanomas can only reduce this favor- 
able percentage; it should not be for- 
gotten that all large melanomas have 
started as small ones! 

The second assumption they ques- 
tion is that “malignant melanomas in 
all metastatic sites grow at the same 
rate.” McLean et al write in their 
letter that “the naive concepts on 
which the Manschot-van Peperzeel 
thesis is based” are contradicted by 
their “observation ... of cases coming 
to autopsy with both pulmonary and 
hepatic metastases . . . that metastatic 
foci in the lung are typically much 
smaller and far fewer than in the 
liver.” Zimmerman and McLean? once 
referred to an article by Char on 
metastatic choroidal melanoma in 
which we read that “choroidal melano- 
mas usually metastasize to the liver 
first.” It is, therefore, in full accord 
with our concepts that metastases in 


_ the liver are larger than those in other 


organs. Also, many of the hundreds of 
small metastases in the liver eventual- 
ly fuse to larger masses; 40 metastases 
of 25 g each would give a mass of 1 
kg. 

In the paragraphs questioning our 
second assumption and in the later 
paragraphs questioning our third as- 
sumption, they say, “A malignant 
melanoma has a constant doubling 
rate during its life span.” McLean et 
al use exclusively references to the 
vast literature on animal experiments 
in cancer research. When one of us 
(W.A.M.) wrote to Dr Zimmerman in 
June 1978 that the present knowledge 
of growth rate of malignant tumors 
was incompatible with his thesis, Dr 
Zimmerman replied, in a letter of July 
3, 1978, as follows: “Certainly one can- 


not extrapolate data derived from 
experimental tumors in animals to the 
human situation.” He seemed not to 
be aware that a substantial part of the 
knowledge of the growth rate of ma- 
lignancies had been gathered by mea- 
suring the increase of the shadows of 
pulmonary metastases in human pa- 
tients. It is ironic that McLean et al 
now base their entire criticism of our 
concept exclusively on experiments in 
chick embryos, inbred C57BL/6 mice, 
the growth of V-2 carcinomas in the 
rabbit, and other such things. 

McLean et al confirm that they 
have only anecdotal and indirect data 
concerning the growth rate of uveal 
melanomas. However, it is food for 
thought that they write, “while Drs 
Manschot and van Peperzeel have pre- 
sented no data to support their 
assumption that the growth rate is 
constant and the same at all times and 
in ‘all sites.” It has apparently not 
been understood by McLean et al that 
our assumptions on the growth rate of 
malignancies have been based on 
investigations in more than 500 
human patients, reported in well- 
known medical journals and two doc- 
toral theses (one of which was written 
by one of us [H.A.v.P.]). All these 
publications have been referred to in 
our article (references 29 through 32 
and 34 through 40). 

We are really not alarmed by the 
judgment by McLean et al that “the 
contention of Manschot and van 
Peperzeel that metastasis of uvea 
melanoma is unrelated pathogeneti- 
cally to enucleation is neither consist- 
ent with our model nor with data from 
the Registry of Ophthalmic Patholo- 
gy.” Their model is a phantasm, based 





y 


on a biological and oncologic miracle;~ 


the doubling time of one and the same 
tumor in this model changes from 96 
days in the beginning to 2,613 days in 
a later stage! It also seems a remark- 
able way of discussion to state that 
our hypothesis is incorrect because 
their indirect method of measurement 
of the growth rate of uveal melano- 
mas and their application of the Gom- 
pertzian function to their indirect 
growth data do not fit with our hypoth- 
esis. Also, the data from the Regis- 
try of Ophthalmic Pathology seem so 
elastic and pliable in the hands of 
these authors that these data at one 
time’ permit the impression that “ap- 
proximately two-thirds of the fatali- 


nation of tumor emboli at the time of F 


ties.can be attributed to the “time off 


enucleation,” while they one year lat- 
er’ permit the conclusion that it is 
“impossible to determine whether the 
overall effects of enucleation have 
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been beneficial or harmful in the man- 
agement of the disease.” 
The same paragraph holds the 
statement that “Manschot and van 
Feperzeel contend that the rise in 
mortality during the second postoper- 
ative year observed in the Registry 
/ €ases would have occurred even if 
. enucleation had not been performed.” 
_ According to the first article by Zim- 
rman et al,’ the rise in mortality 
gta bruptly about three months 
after enucleation and continues to rise 
sharply until 18 months after enuclea- 
tion (egend of their Fig 3). We have 
shown in our article that a causal 
relation between the enucleation and 
this abrupt rise in mortality starting 
about three months after enucleation 
is impossible; if this be true, the 
growth rate in a large group of uveal 
melanomas has to be much faster than 
that ef skin melanomas and has to 
equal that of the most rapidly grow- 
. ieg heman malignancy, viz, embryon- 
a. carcinoma of the testis. Even Zim- 
Merman et al seem convinced of the 
mtenability of this statement; the 
perioc of three to 18 menths after 
nucleation has, in the meantime, 
been changed by them without any 
comment into “the second postopera- 
ve year.” It is also to be noted that 
newhere in their critical letter on our 
article did they refer to their first 
article,’ although our article had been 
written as a reaction to this article 
orly. However, the shift of the postop- 
erative period until death by metasta- 
sis from a range of three to 18 to 13 to 
24 months does not change anything; 
also, the rise in mortality during the 









second postoperative year would have - 


occurred if enucleation had not been 
performed. Their argument that this 
cannot be true because it is not consist- 
< ent with their own model seems an 
amazing pretension. 
Still more amazing is the fact that 
_ MzLean et al fully ignore the indisput- 
-atle article by Seigel et a! that the 
editor meaningfully published imme- 
diately after the first artiele of Zim- 
merman and McLean on the subject in 
the American literature Seigel et al 
investigated death rates for several 
tumor types, including malignant 
melanema of the eye. Their data from 
four tumor registries, whose cases 
were pooled and analyzed by the 
National Cancer Institute, gave sev- 
-eral reasons not to infer a causal rela- 
agGensh p- between the markedly in- 
| creased risk of death after enucleation 
_ of eyes harboring a uveal melanoma 
‘the enucleation, because this pat- 
Of a peak mortality in the early 
ears after diagnosis was seen in all 
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tumor types studied, and also in non- 
surgically treated diseases. They con- 
cluded that “ana-ysis of survival rates 
in patients with uveal melanoma and 
other cancers preduces no evidence to 
alter the existing pattern of treat- 
ment for uveal melanoma ...it is in 
the patient's best interest to remove 
neoplastic tissue in the eye, as we do 
in other sites.” This conclusion is iden- 
tical to the conclusion of our article, 
refuted by McLean et al as “naive.” 
Many paragraphs in the letter by 
McLean et al are devoted to the ques- 
tion of whether tae growth rata of the 
metastases and the primary tumor is 
exponential or decreases with increas- 
ing size ef the tumor (Gompertzian 
growth). We restricted ourselves to 
the literature on investigations on the 
growth rate of human malignant 
tumors, which indicated that in the 
majority cf cases (> 90%), the growth 
rate approaches exponential growth 
in both the metastases and the pri- 
mary tumor. Besides, we added the 
exordium of the abstract of a recent 
article by Nortom and Simon? cn the 


growth curve in an experimental con- - 


dition, to reflect the view held by 
experimertal oneologists, as fellows: 
“It has long beer recognized that the 
growth of most untreated tumors is 
well described by Gompertzian or 
exponential growth curves.” It is 
regrettable that our restraint gave 
rise to the remark that we “erreneous- 
ly equate Gompertzian growth with 
exponential growth!” This is mislead- 
ing because we only quoted this one 
sentence from the article of Norton 
and Simon without any further com- 
ment. It might be adequate, however, 
to quote one more sentence from 
their conclusions, viz, that under 
certain conditions, “it is easily seen 
that the Gompertzian function is a 
special case of the exponential func- 
tion.” 

The last paragraph hides the fellow- 
ing misleeding idea: “Drs Menschot 
and van Feperzeel have quoted very 
heavily from our previous publications 
and often misinterpreted what. they 


` quoted. Space does not permit a blow- 


by-blow rebuttal but one glaring 
example demands a statement.” We 
certainly have quoted heavily from 
the only article on the subject by these 
authors in 1978' from which we could 
quote because there was much that 
seemed incorrect. to us. We always 
quoted literally, in contradictien to 
McLean etal, who, in explicating their 
“glaring example” of our many misin- 
terpretations, verture twice to quote 
incorrectly. from eur article as well as 
from their own publication,’ for which 


they forgot to give the reference. 
They quoted incorrectly from our arti- 
cle as follows: “With the last part of 
the last conclusion, the authors invite 
ophthalmic surgeons to enucleate only 
those eyes centaining a melanoma in 
which the tumor has caused the ulti- 
mate stages of uncontrolled glaucoma, 
panophthalmitis or proptosis from 
extraocular extension.” This quota- 
tion was nct complete because we 
wrote: “...the authors indirectly in- 
vite ophthalmic surgeons....” Me- 
Lean et al continue, “In our last con- 
clusion, we stated that new methods 
must be developed to enable the sur- 
geon to safely enucleate eyes with ad- 
vanced tumers.” They had stated,’ 
“... to remove safely the tumour-con- 
taining eye that has developed such 
complications as uncontrollable glau- 
coma, panophthalmitis, or proptosis 
from extraocular extension.” This is 
quite a different statement. We invite 
our readers to draw their own conclu- 
sions on the many other misinterpre- 
tations regarding which space did not 
permit a blow-by-blow rebuttal, as the 
rebuttal, on the “glaring example” 
seems based on two incorrect. quota- 
tions. 

It is clear to as that the letter to the 
editor by McLean et al is based on a 
prejudiced reading of our publication. 
This confuses the very important 
issue under diseussion. 

WILLEM å. MANscuot, PuD 
Rotterdam, Netherlands 
HENNY A. VAN PEPERZEEL, PHD 
Utrecht, Netherlands 
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A special section on the uses and abuses of corticost 


eroids and the various non-steroidal anti-inflammatory, 


and immunosuppressive agents will be included as well as a section on complications of these drugs. 


The role of special diagnostic studies including ultrasonography, 
etc. will be discussed. A special feature will be the “Participating Workshops” in fluorescein angiography, 


ultrasonography, electrophysiology, and clinical pathologic correlations. 


electrophysiology, fluorescein. angiography, 


The Estelle Doheny Memorial Lecture—Herbert E. Kaufman, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture—G. Richard O'Connor, M.D. 


GUEST FACULTY 

Robert S. Coles, M.D. 
James H. Elliott, M.D. 
Rudolph M. Franklin, M.D. 
Conrad L. Giles, M.D. 
William A. Godfrey, M.D. 
W. Richard Green, M.D. 
Herbert E. Kaufman, M.D. 
David L. Knox, M.D. 
Irving H. Leopold, M.D. 
Roberta Myers, Ph.D. 
Robert A. Nozik, M.D. 

G. Richard O'Connor, M.D. 
L. Douglas Perry, M.D. 
Thomas H. Pettit, M.D. 
Theodore F. Schlaegel, Jr., M.D. 


Tuition: $300.00 (includes syllabus, luncheons, mixers) 
Certified for 21 hours credit, Category |, AMA, CMA 
CONFERENCE DIRECTOR: Ronald E. Smith, M.D. 


Janet C. Blanks, Ph.D. 
Edward F. Cherney, M.D. 
Kenneth R. Diddie, M.D. 
Steven E. Feldon, M.D. 
James V. Jester, Ph.D. 
John S. Lee, M.D. 

Don Minckler, M.D. 

A. Linn Murphree, M.D. 
Anthony B. Nesburn, M.D. 
Richard R. Ober, M.D. 


Thomas E. Ogden, M.D., Ph.D. 


Stephen J. Ryan, M.D. 
David J. Schanzlin, M.D. 


For Application/Brochure: Bill Dowey 


Conference Office 


Arthur E. Oberman, M.D. 
Ralph S. Riffenburgh, M.D. 


DOHENY EYE FOUNDATION—UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 


H. John Shammas, M.D. l 
Ronald E. Smith, M.D. E 
Ronald H. Akashi, M.D. ' 
Bernice Z. Brown, M.D. 
Jerry F. Donin, M.D. 
Francis C. Hertzog, M.D. 
A. Ray Irvine, M.D. 
George K. Kambara, M.D. 
George E. Morgan, M.D. 


Warren A. Wilson, M.D. 


Estelle Doheny Eye Foundation 


1355 San Pablo St. 


Los Angeles CA 90033 








SURGIKOS' FABRIC 450* 

IEAD AND NECK PACK 

MAKES LINEN PACKS 
OBSOLETE. 


Faster, simpler draping for 
ophthalmic, plastic and ENT procedures. 





FABRIC 450 handles, drapes and skillfully designed to combine speed and 
conforms like linen. But it’s lighter weight, simplicity of use, with the maximum number 
patient-ready folding, and pretaped edges of draping options. 
greatly expedite draping. The all-disposable BARRIER Head and 

I's strong, cool, comfortable and soft Neck Pack also gives you the optimum 
because it’s the first cloth-like fabric combination of procedural performance 
developed specifically for surgical packs and cost containment. Contact your 

t and apparel. SURGIKOS representative for a product 

BARRIER" Pack components are very demonstration. 


“Poclemark of Johnson & Johnsen . S uU R G l KO S i Johnson & Johnson 1978 
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Practical Ophthalmic Microsurgery, Arthur 
Lim Siew Ming, 85 pp, 83 illus, $23.50, Basel, 
Switzerland, S Karger AG, 1980. 

This is a short introduction to 
= microsurgical techniques as they ap- 
=. ply to ophthalmology. The author 
discusses various models of the oper- 
~~ ating-room microscope and other mi- 
‘erosurgical instruments. There is a 
contribution by Prof Saiichi Mishima 
from Tokyo on his model (Topcon) of a 
surgical microscope. 
> > The text is clear and precise, and 
< the illustrations are superb. This short 
“introduction should be of benefit to 
every young resident in ophthalmolo- 


FREDERICK C. BLopi, MD 
Iowa City 


Pediatric Ophthalmology Practice, Eugene 
Helveston and Forrest Ellis, 303 pp, with illus, St 
Louis, CV Mosby Co, 1980. 
The Pediatric Ophthalmology Prac- 
tice text represents a very useful addi- 
tion to the ophthalmic literature: The 
“book presents the authors’. practice 
modalities in treating ophthalmic dis- 
orders in children. It is written in such 
a manner that it would not only be 
-. useful to the subspecialists in pediat- 

- ric ophthalmology but would be useful 
as well to the general ophthalmologist 
and to pediatricians. 

The book is broken down into. 14 

chapters. It starts with the most com- 
mon situations in pediatric ophthal- 


“mology, such as visual acuity testing, | 


strabismus, and amblyopia. It then 
progresses with subsequent: chapters 


-on congenital cataracts, nasal lacrimal 


system,. glaucoma, and ptosis. The 
next chapter deals with the retina and 
includes examination techniques, de- 
velopmental abnormalities, retrolen- 
tal fibroplasia, retinal tumors, and the 
less common retinal abnormalities. 
Other chapters include the orbit, 
infeetions and inflammations, trau- 
ma, genetics, anesthesia, and dyslexia. 
It is written in an atlas form that is 
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similar to the atlas that has been 
written by one of the authors on stra- 
bismus surgery. Its format lends itself 
to rapid reading. It is well illustrated, 
and the illustrations and the text com- 
plement each other. The book does not 
make an attempt to be a complete 
treatise on pediatric ophthalmology, 
but represents the experiences and 
the practice principles of the au- 
thors. 

I believe that it is a needed and 
useful addition in the field of pediat- 
ric ophthalmology. The bibliography 
that appears at the end of the book is a 
general bibliography. The book is well 
indexed, which makes it handy as a 
reference text. I recommend the book 
to anyone dealing with children’s eye 
problems. 

WituiaMm E. Scott, MD 
Iowa City 


Proceedings of the Paul Cibis Club, edited by 
Edward Okun and Glen P. Johnston, 215 pp, 
with illus, $20, St Louis, Paul Cibis Club, 1979. 

This monograph contains the pa- 
pers presented at the third meeting of 
the Paul Cibis Club in April 1979. The 
club is a scientific society comprised 
of retinal fellowship alumni of Wash- 
ington University School of Medicine, 


St Louis. It was established to. honor - 


the memory of Paul Cibis. 

A long and deep friendship con- 
nected myself with Paul Cibis. Look- 
ing at Paul’s picture in the book pro- 
vokes old memories and melancholic 
feelings. Paul certainly was one of the 


rare geniuses in modern ophthalmolo- 


gy. He was trained in Heidelberg, 
West Germany, under Engelking and 
received there his basic stimulus 
toward visual physiology. His work on 
the local adaptation of the retinal 
elements received the Graefe Prize of 
the German Ophthalmological Society. 
Paul came to this country at the same 
time as myself. He was first attached 
to the Air Force in Texas. When he 
joined the Department of Ophthalmol- 





ogy at Washington University, he 
soon took charge of their retina ser- 
vice. He was deeply involved in many 
aspects of ophthalmology, and medi- 
cine was, for him, not only his vocation 
but his avocation. He was helped by 
his wife, who was also an ophthalmol- 
ogist, and it is no surprise that his two 
children are now ophthalmologists in 
this country. His untimely death was a 
great loss to all of us. 

The papers published here are the 
presentations by the guest speaker, 
Dr Steve Ryan from the University of 
Southern California, Los Angeles, and 
by the members of the club. A number 
of the papers have, in the meantime, 
appeared in print elsewhere. Most of 
the contributions are individual case 
reports dealing with unusual cases of 
vitreous or retinal pathologic find- _ 
ings. This book makes interesting .- 
reading for anybody who cherishes 
the memory of Paul Cibis or who is 
interested in retina and vitreous sur- 
gery. 

FREDERICK C. BLop1, MD 
lowa City 


Ophthalmology, a Short Textbook, Fritz Holl- 
wich, 336 pp, 289 illus, Chicago, Year Book 
Medical Publishers, 1979. 

This is one of the best short text- 
books on ophthalmology available to- 
day. That it has gone through nine 
German editions and a Spanish and a 
Greek translation speaks for its 
extreme popularity among students 
and beginning residents. 

The material is grouped according 
to topographic areas, and the text is 
precise, concise, and highly didactic. 
Of special value are the excellent illus- 
trations, a good number of which are 
in color. The translation by G. Cibis is 
faultless. i 

The. book can be recommended 
to any neophyte in ophthalmology, 7 
whether in medical school or residency © 
or a family practitioner. 

FREDERICK C. BLop1, MD 
Iowa City 
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Better visual satisfaction 


in line with your 
_ patients expectations 





cal keratorefraction with the Erry ™Keratometer 


The Terry Keratometer adds state-of-the-art opticsand computer technology to 

present operating microscope. The discriminating surgeon can now perforra 

act keratorefraction during surgery, thus climinatiag the guesswork in the control 
iatrogenic astigmatism. The result is a satisfied patient with better vision. The benefit 

icker, more consistent post-operative visual restoration for your patients. 

When you use the Terry Keratometer in surgery, vou have taken the next 

ortant step beyond routine cataract extraction— even beyond intraocular lens 

antation. 

For more information on the Terry Keratometer and comprehensive courses of 
truction on its use, send your name and address with this ad to Surgical Produets 

sion, Alcon Laboratories, Inc., P.O. Bex 1959, Fort Worth, Texas 75101. 


















Original Slit Lamp 900 


If you own an original Haag-Streit pro- 
duct, you are assured that the highest 
quality is built into it. The same is true 
for the service we provide. 














Which Haag-Streit _ 


Haag-Streit Service, Inc. was establi- 
shed in the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 






Our U.S. facility is stocked with a quar- 
ter of a million dollar inventory of spare 
parts and precision tools. Itis staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory.for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From July through September, 1980, 
we will be making service calls in New 
Jersey, Pennsylvania, Virginia, West 
Virginia, Maryland, Delaware and 
Washington, D.C. (Please reply by July 
10, 1980.) 


lf you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
and repair capabilities of Haag Streit 
Service are available to you. 


Simply fill in the coupon and send it in, 
or give us a phone call and have your 
serial numbers handy. 


(If you don’t own Haag-Streit instru- 
ments, isn’t it time you did?) 











instruments would 











you like to have 
serviced? 


No. 900 ... 



























4 Goldmann Perimeter _ 











Other Haag-Streit instruments 


HAAG-STREITS =" iNe: 








a Sree 


Indicate best time for servicing; in so far as possible, we will comply: MOTU WETH FR SAT l 


Pda 





6, Industrial Park 





Waldwick, N.J. 07463 U.S.A. 
(201) 445-1110 
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PRECISION SURGERY 
DEMANDS 
QUALITY DOCUMENTATION 


® 
Ái v 


ENGINEERING CO. 





The Urban 16mm Camera, TV Camera, 35mm Camera 
and Urban Observation Tube are mounted simultaneously on a Zeiss 
microscope to make surgical photography more convenient and precise. 


Urban Engineering Company and Storz Instrument Company 
are continuously developing quality, innovative photographic equipment and 
microscope accessories. 


“Consistent Craftsmanship Since 1893” 


TM 





INSTRUMENT COMPANY N 


qo 3365 Tree Court industrial Bivd., Si. Louis, MO 63122 * 800-325-9500. In Missouri, (314) 225-5051 y 
| © 1980 Storz instrument Company SPR 
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PLEASE SEND ME A STORZ/URBAN BROCHURE ON MICROSCOPE ACCESSORIES. 





PHONE so ADDRESS oe mers 
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Zip 
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erapeutically relieves 


dry: -eye symptoms. 


74% 
-id Crusting 


67% 


Foreign Body 


Sensation 


litching 


Percent of Patients Improved 





Clinical studies confirm results. 


In a recent clinical study! of HYPOTEARS™ 8 ophthal- to your patients own tear-film pH... there's no instillation 
mologists Throughout the country evaluated 120 discomfort or stinging. What's more, the nonionic toni- 


patients: 1C6 of these had com- 
Paints of cry eyes: 14 had other 
“comeal problems. 

From 6? to 100% of the 
patients studied reported notice- 
able improvement of their spe- 
cific. symtoms after using 
HYPOTEARS exclusively. See 
above ilustratien for specific 
results, 

HYPCTEARS is the only hypo- 
tonie artificial tear When used 
exclusively. HYPOTEARS quickly 
lowers tearfilm tonicity to com- 
fortable levels in all dry-eye 
patients. Because it is nonbuf- 
fered, KYPOTEARS adjusts rapidly 






aria Jc Osmolarity 
acorunctiitissicca, 





Moisturizing Eye Drops 


city adjusters in HYPOTEARS ‘allow 
the rehydration of tear-firm debris 
and the restoration of normal 
aqueous structure. The Lipiden™ 
polymeric system in HYPOTEARS 
stabilizes the tear fim to increase 
breakup time and provide effec- 
tive relief for mucin and aqueous 
deficient dry eye patients, 

A recent study shows four out of 
five patients prefer a hypotonic 
solution?...and the only hypotonic 
artificial tear is HYPOTEARS. For 
more information, contact your 
CooperVision representative or 
write Cooper Vision, 


2 Coopervision Pharmaceuticais Inc. 1980 


PO. Box 367 
Son German, Puerto Rice OO753 USA 


& CooperVision Pharmaceuticals, Inc. 


9913 











This is an artist's rendition of the blue field 
: entoptic phenomenon, the perception of 
one’s own leukocytes (flying corpuscles) 

: flowing in the perifoveal capillaries. 


-This phenomenon—now easily achieved 
with the newly developed Blue Field 

.. Entoptoscope™— is a test which predicts 
„post-operative visual acuity in patients with 
media opacities such as cataracts, traumatic 
hyphemia and vitreous hemorrhage. And it 
does so with remarkable accuracy. 


But the Blue Field Entoptoscope also 
provides ophthalmologists with a new 

~ modality for the diagnosis of macular 
degeneration, diabetic maculopathy, cen- 
tral serous retinopathy, vascular occlusions 
“and glaucoma. 


C ompact, portable (just 4.9 lbs.) and non- 
invasive, the Blue Field Entoptoscope has 
lly superior predictive value 


-shown to be 53% more efficient at identi- 





the indi decmamanai os 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


WALTHAM, MASSACHUSETTS MADE IN U $ A 





















color perception, and Purkinje vascular 
entoptic phenomenon tests.' While all four 
tests proved equally adept at identifying 
patients with good post-operative visual 
acuity, the Blue Field Entoptoscope was 


fying those patients whose post-operative 
visual acuity would be 20/50 or worse.? 


' Sinclair, S., Riva, E., Loebl. M: Blue field entoptic 
phenomenon i in cataract patients. Archives of Ophthal- 
mology 97: 1092, 1979. 

? Ibid. 


| 
The Blue Field Entoptoscope: it could give you new insight into sight. f 
l 1 
| O Pd like to know more about the Blue Field Entoptoscope. I 
| i 
| Name n a PE A EE EET ¥ 
T solos ee Fn ete at ook Poe ee 
| Address I 
{ ! 
l l 
j l 
i i 
| I 


City 
MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 
fa 87 Rumford Avenue, Waltham, Massachuselts 02154 ` 
Telephone. {657} 894. e000 Telex uoo. 


Phone 


State Zip 





a Topcon moves forward the 
lus photography. With a vari- 
e camera that lets you instantly 
tween three different settings 
and 20° —for maximum 
lexibility. 
W produces superior fluores- 
ograms of the fundus or iris. 
cific magnifications that meet 
eds, with correct exposure 
maintained throughout the 
cation range. Two standard 
əra bodies are supplied for color 
UT entation or fluorescein. Or 


nd the TRC-W’'s price d 
accommodating to your |e 
| 
I 


is Available with 2 or 3 frame 
per second power supplies; 
S ndard or tilt models. 











Richmond Eye and Ear Hospital 


and the 


Division of Neuro-Ophthalmology, 
Medical College of Virginia 





Present 


CURRENT TRENDS IN OPHTHALMOLOGY 


September 5 and 6, 1980 
Richmond Academy of Medicine 





Richmond, Virginia 
PROGRAM DIRECTOR: Thomas P. Stratford, M.D. 


This program will present a balanced program of principles 
and practices of current clinical diagnostic and therapeutic 
approaches in Retino-choroidal vascular disease, Glaucoma, 


Pediatric Ophthalmology-Strabismus, Cornea-External dis- 
eases, and Neuro-Ophthalmology. Each session will be 
followed by panel discussion with audience participation. 


Approved for 11 hours AMA Category | Credit. 





GUEST SPEAKERS: 
Thomas D; France, M.D: 
David A. Hiles, M.D. 
H. Dunbar Hoskins, M.D. 
Philip Knapp, M.D. 
Malcolm L. Mazow M.D: 
` William E. Scott, M.D. 
Robert B. Welch, M.D. 





LOCAL PARTICIPANTS: 

Charles J. Blair, M.D. Paul R. McNeer, M.D. 
James L. Brown, M.D. -John B. Selhorst, M.D. 
Andrew P. Ferry, M.D. Paul M. Shipkin, M.D. 
James E. Gillespie, M:D. Thomas P. Stratford, M.D. 
R. Kennon Guerry, M.D. Edward A. Waybright, M.D. 
John W. Harbison, M.D. Robert-S. Weinberg, M.D. 
Walter Mayer, M.D. Davis B. Wyatt, M.D. 
Keith W. McNeer, M.D. 


REGISTRATION INFORMATION: 


Physicians 
Residents and Fellows 





$175.00 
$ 50.00 


For Additional Information Contact: 

Tricia Stevens, Program Coordinator, 

5700 W. Grace Street, #109, Richmond, VA 23226 
(804) 288-9166 or 282-8707 











































City 


FLUORESCEIN ANGIOGRAPHY 
: D 


LOUIS V. ANGIOLETTI, JR., M.D. 
FRANCIS E. CANGEMI, M.D... 
RONALD CARR, M.D. 
SEYMOUR FRADIN, M.D." 
CLYDE R. LOCKE, M.D. 

ROBERT C. MICKATAVAGE, M.D. 
THOMAS 0. MULDOON, M.D. 


this 
is available in 


AN 
ARGON LASER 
OCTOBER 10-11, 1980 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 


OF THE 
NEW YORK EYE AND EAR INFIRMARY 
FACULTY 


KENNETH NOBLE, M.D. 
LOUIS R, PREVITE, M.A. 


GERALD WILSON 
BARRY WRIGHT, M.D. 


> S7 3 t, 
% ook 


The historical development, technique and interpretation of fluorescein 

angiography of the retina, with special emphasis on the differential 
diagnosis of macular lesions, retinal vascular diseases and intraocular 
tumors. The basic. physics and biophysics of the argon laser and its 
application to various ocular diseases in the treatment of maculopathies 
and diabetic retinopathy. Demonstration of fluorescein angiography and 
argon laser photocoagulation technique. 


AMA-CME Credits, Category 1: 16 
Tuition: $200.00 


For registration and additional information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





publication 





Please send me additional information. 
University Microfilms International 


JAMES C. NEWTON, M.D. 


MORTON L. ROSENTHAL, M.D. 
JOSEPH B. WALSH, M.D. 








300 North Zeeb Road 18 Bedford Row 
Dept. P.R. Dept. P.R. 

Ann Arbor, M! 48106 London, WC1R 4EJ 
U.S.A. England 

Name 

institution 

Street — 














There's m- 


than just a number 


P _ For precise IOL power determination consider 
-~ the New Sonometrics’ Model- 310 























Sonometrics, tae proven leader 
in ophthalmic ultrasound. equip- 
er. introduces the new compact 
DO 'gital Biometric Ruler, Model-310, 
for precise 10L pewer determina- 
_ tion. A combinatien of quality. ac- 
- curacy, and pertabil ny makes the 
_DER-310 an essential diagnostic 
-tool at an affordable price. 
Compare the D3R-310 with any 
-otber system in its price class and 
discover its acvartages: Accuracy 
to within 0.2mm ‘12 diopter), a 
digital LED (light emitting diodes) 
measurement display, a wide . 
selection of hand-held focused 

















transducers for A-scan evaluations 
and easy mounting on any Gold- 
mann Tonometer. 


—— 


DBR-310 SBM 
focused transducer 
with internal Exation 
light. 





Non-focused hand-held diognostic transducer, 


Highly portable, the DBR-310 
can be used in a variety of loca- 
tions. The unit comes with a pro- 
tected investment alternative which 
can be applied when you wish to 
upgrade to other full capability 
Sonometrics diagnostic instruments, 
including the clinically proven 
Ocuscan-400 and DBR-300 systems. 


The DBR-310 is backed by ti the 


pamniata tarhniaal sansann ari 





A-scan showing visual axis measurement. 





For additional information on 
how ultrasound can benefit your 


fa ton Riam-tric R: ler 





practice through expanded options 


and third party reimbursements, 
call toll-free: (800) 222-0412. In 


New York State call (242) 765-8205 


or mail the enclosed coupon. 


DBR-310 


DIGITAL BIOMETRIC RULER 


SONOMETRICS 
SYSTEMS, INC. 


AO-75 
I DBR-310/Sonometrics Systems, Inc. 
| 16 West 61st Street, New York, N.Y. 10023 
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— Semi-Annual Cadaver | 
of the 


Hew Bork Medical College- Westchester ‘Canes ‘Medical Center | 










FACULTY: 


M. Albom, M.D. J. Hagedoorn, Ph.D. 


M. Baskin, M.D. S. Hecht, M.D. 
-R. Coburn, M.D. L. Herman, Ph.D. 
ho No Cousins, Esq. A. Messina, M.D. 
= M; Dunn, M.D. ND Pastorek, M.D: 
H. Gould, M.D. E Wiggs, MD 
= M. Guibor, C0. D. Wolfley, M.D. 


P. Guibor, M.D. and others. 
Clip and mail with registration fee: 
Ms. Paula Tamkin, Registrar 

c/o Dr. P. Guibor, 630 Park Avenue 
New York, N.Y. 10021 (212) 734-1010 


October 22- 25, 1980 


OCULOPLASTIC REGISTRATION FORM ` 


Registration $650.00 


OCULOPLASTIC SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT 1) 


October 22-25, 1980 — sygyects: . 


Cosmetic. Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal. Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 
Fractures, Orbital: Tumors and Chemosurgery. 


SPECIAL FEATURES: 
@ Live Surgical Demonstration Video 
@ Video Tape Surgery and Cadaver Dissections 
è Film and Lectures. 
© PARTICIPANT'S CADAVER FOR PRACTICAL SURGICAL DISSECTIONS: 
` Course Outlines, Manuscripts, Materials 
@ Sutures & Needles Courtesy Ethicon/Davis & Geck/S. Jackson’ 
© Scheduled Transportation Motel to Medical Center (15 min.) 
@ Banquet & Daily Luncheons included 


FUTURE MEETINGS 


February 14-21, 1981 
International Occuloplastic 
Society Congress 








Caracus, Venezuela 





Zip 








Telep hon 





e ( ) 
Specialty: Ophth—ENT—Plastic—Derm 
(circle one) 


Make check payable: The Oculoplastic Foundation, Inc. 
OCULOPLASTIC COURSE 


RETINAL SPECIALIST 


Medical and Surgical Private prac- 
tice with University affiliation. 
Excellent opportunity for growth. 
Good Salary and fringe benefits. 
Pennsylvania location. 















Administrator 
5001 Frankford Avenue 
Philadelphia, PA 
19124 









March 15-22, 1981 

American Society Contemporary Ophth, 
Oculoplastic Section 

Disney World—Orlando, Florida 





BERMUDA 


FIRST INTERNATIONAL | 
INTRAOCULAR LENS SEMINAR 
sponsored by 
Friedenwald Eye Clinic 
Maryland General Hospital 





August 28 — Sept. 1, 1980 | 


cee 
RI S 
HOTEL BERMUDA Weeka 


Come and enjoy a Long Labor Day Weekend learning in beautiful 
Bermuda with a distinguished faculty of Intraocular 
Lens Implant Surgeons including: 
ROBERT AZAR, M.D. (New Orleans) : 
LEEDS KATZEN, M.D. (Baltimore): e MR. JOHN PEARCE (England) | 


WILLIAM GONZALEZ, M.D. (Washington, D.C.) 
WILLIAM HARRIS, M.D. (Dallas) e WILLIAM SIMCOE, M.D. (Tulsa) 


Registration Fee: $275.00 


Registration and Information: 


Category | CME Credits 


Bethesda Travel Agency 
Ms. Virginia Shaw {f 
4422 East W. Highway | 
Bethesda, MD 20014 | 


Mrs. Verna Lloyd 
Miss Lynn Rouchard 
7800 York Road e Baltimore, MD 21204 








Travel Arrangements may be made thru: {V 


LIMBAL 
Your choice 
of tip sizes 


VISC-X 
1 Port System 
1.65 or 2.3 mm 


OPEN SKY 
Your choice 
© tip sizes 


MICRO VISC-X 
3 Port System 
1mm 


MINI VISC-X 
2 Port System 
1.65 mm 


your choice 





Suct:on/Reflux 

e Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lent2ctomy Tips: 2.3 mm 


Your Choice... 


Oscillating: fomeard,.reverse cutting modes - variable to 1,080 
for eonturrent cutting, suction, reflux, illum- 
an, bieclar bimanual diathermy 


y bright fiber optics. Variable illumination, coaxial 
aked or straight, with or without infusion. Bright 
for intraocular video display, tapes and films. 


-$ Hand neld quartz infusion or quartz floating contact lenses. 
$ Wide choice of probes, cannulas, infusion ports and plugs. 
© 1,2, of 3 port systems for uni or bimanual techniques 


+ Hooked or straight needles and pics, with or without infusion, 
for all procedures. 


* Automatic suctian/reflux achieves instantaneous pressure 
equilibriure within the eye. Manual suction if desired. 











The VISC-Xis lightweight and modular - assembles in seconds 
without took. Reehargeable battery operation for patient safety. 
Surgery is aŭled greatly by use of special double lip, self- 
sharpening catting tips which exert no traction on tissue or 





division of 
cooper medical 


The VISC-X is a revolutionary new concept in systems for anterior- 
posterior segment surgery. It permits the surgeon tc employ a 
wide variety of techniques through singular or multiple incisions. 
Using the modular building block approach, the surg2on can 
create a system customized for present requirements and 
preferences. As needs change, the VISC-X systems may be 
expanded to permit additional techniques and procedures. 








Flash Autoclavability 


Flash autoclavability renders the instrument ready for 
emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 
individually in its own storage box, or as a system in the special 
see through tray. 
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BASIC COURSE AND WORKSHOP 
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ad 
CONTACT LENS FITTING 
SEPTEMBER 26-27, 1980 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
“HOW TO FIT A PATIENT STEP BY STEP” 


Taking Measurements Designing Lenses Ordering Lenses 
Checking out the Lens Insertion and Removal Evaluation of.. 
Problems Assessing the Well-fitted Lens Follow-up Care : 
















MID WINTER _ 
NATIONAL MEETING 
SAHARA HOTEL, LAS VEGAS, NEVADA 
January 29 — February 1, 1981 
(Meeting adjourns 12:00 noon Sunday) 
CONTACT LENS ASSOCIATION 
OF OPHTHALMOLOGISTS, INC. 









































LECTURERS 
' JORGE N. BUXTON, M.D. PHYLLIS LAMONICA 
CONTACT LENS COURSES G. PETER HALBERG, M.D. SOLOMON LIEBOWITZ, M.D. 
l FRANK B. HOEFLE MD. FRED NEWMAN, M.D 
RONALD JACOBS, M.D. ROBERT PRESTON, M.D. 
INTRAOCULAR LENS COURSES STEPHEN E. KELLY, M.D. ROBERT J, RIECHERS, M.D. 
JAMES J. KOVERMAN DAVID SCHAFER, M.D. 











MICHAEL J. YELLEN, 0.D. 


This course is designed for ophthalmologists desiring tc start a fitting fe 
program; and ophthalmic technicians sponsored by ophthalmologists. 


Registration fee: $150.00 
Limited enrollment 
AMA-CME Credits, Category 1: 16 


For registration, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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FREE PAPERS 
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CONRAD BERENS LECTURER 
John A. Dyer, M.D. 
DISTINGUISHED VISITING LECTURER 
Thomas F. Spring, M.D. 
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SYMPOSIA ON CONTACT LENSES 
































SYMPOSIA ON INTRAOCULAR LENSES 


OPHTHALMIC ASSISTANTS COURSE 













PRACTICE MANAGEMENT SEMINAR 






Free Papers on Contact & Intraocular Lenses. 
Abstract Accepted No Later than July 1, 1980. An 
abstract of 200 words must accompany request. 


Send to: 
Ellis Gruber, M.D. 
Contact Lens Association of 
Ophthalmologists, Inc. 
2620 Jena Street 
New Orleans, Louisiana 70115 







PERMA TWEEZ ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only patented self- | 
correcting needle in existence. Battery operated instrument | 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection. Simple enough to be used by laymen | 
(for cosmetic purposes only). | 




















Thousands of units sold for such varied professional application E 
as removal of inverted eyelashes to cosmetic use. 1 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.95 


0 Invoice after 30 days 

O Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 
GENERAL MEDICAL CO., DEPT AO-123 

1935 ARMACOST AVE., WEST LOS ANGELES, CA 90625 


DR 






For information regarding rental of exhibit 
space, contact: 
Mrs. Marie S. Salassi 
Executive Secretary 
Contact Lens Association of 
Ophthalmologists, Inc. 
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VasoClear gives red-eyed 








patients more of what they go to 
the doctor for... Comfort. 


Chancas are the person with slightly red 
eyes, are mo discomfort, will never come to 
your off ce. She just wants to remove the 

¿ redness and will usually stop at the local 

— drugstore far ane of the decongestants adver- 
tised on PV. And that will be that. 

But the rec-eyed patient who is expe- 

_ riencing irritation and discomfort is another 

story. She doesn’t just want to look better, 
she wants to feel better. She wants comfort. 
And fast. 

There s so more comfortable—and com- 
forting—ecular decongestant you can give her 
than VasoC ear™ It’s the only one with the 
Lipiden™ polymeric system (the same unique 
polymers that are in Hypotears™). So Vaso- 
Clear prevides your patients with a new 
dimensior ir comfort. 























And VasoClear has no buffers. The possi- 
bility of buffer-induced stinging or irritation 
is eliminated. Another boost for comfort. 

But VasoClear doesn’t stop with comfort. It 
also contains the long-acting decongestant 
naphazaiine, in a concentration some consider 
to be ideal. VasoClear clears redness as effec- 
tively as more potent products* 

Try VasoClear in your own eyes—as a test. 
You'll be so impressed with how good it feels, 
you'll want to share that comfort with all your 
red-eyec patients. Recommend VasoClear 
... the comfortable decongestant. 

*Data on file-at Cooper Vision 





Comforts 
and clears red eyes. 


Smith, Miller and Patea 
Division of Cooper Vision, PR, inc. 
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Opinions and Reports of the 
Judicial Council 


A new edition of Opinions and Reports 
‘of the Judicial Council has just been 
published by the AMA. It is the first com- 
prehensive revision of Opinions, and the 
first new edition since 1971, 


=- This: practical guide to ethical conduct 
has been completely reorganized ac- 
cording to subject matter. Inconsisten- 
icies and outdated material have been 

omitted, and current medical practice 
standards are more clearly reflected. 
With its new style and format, Opinions 
is easier for you to use. 


AMERICAN 
MEDIC 


Use the coupon to order your reference 
today. $2.00 


MESOGIATION 


Order Dept. 

American Medical Association 
P-O. Box 821 

Monroe, WI 53566 


Please send me 


COUNCIL, OP-437, at $2.00 each. ten- 
close $ __, payable to the AMA. > 


Allow 4-5 weeks for delivery. 


Name 


ete mi ama one mas nek He se ane pe em oma ma Sm Se hd NO VERE HIN HE SN 


copy(ies) of OPIN- 
IONS AND REPORTS OF THE JUDICIAL 





Address.. 





City/State/Zip _ 
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The Ultimate Instrument for 
Glaucoma Management 


The Alcon Applanation Pneumatonograph® 
offers you the latest solid state technology for 
intraocular pressure measurement and glau- 
coma management. This unit will allow vou to 
completely expand your knowledge of the pa- 
tients aqueous dynamics through both tonome- 
tric and tonographic studies. The unique 
method of applanating the cornea allows pres- 
sures to be taken when the patient is sitting or 
reclining. In fact the Pneumatonograph is so 
sensitive that detailed pulse waves can be per- 
manently graph recorded. 

For more detailed information, send this 
ad with your name and address to Surgical 
Products Division, Alcon Laboratories, Inc., 

PO. Box 1959, Fort Worth, Texas 76101. 


Alcon Suraical 





Burning, scratching, smarting dry 
eye. It's the most common external 
ocular disease of elderly people, 
especially women: And symptoms 
become particularly troublesome 
toward the end of the day? 

That’s when Lacri-Lube sterile 
ophthalmic ointment begins its work. 
Instilled just before your patient goes 
to sleep, Lacri-Lube provides overnight 
comfort and protection. No bothersome 


i-Li 









® 


Lacri-Lube offers nighttime lubri- 
cation and protection for your patients 
with dry eye. 

It’s also helpful for your contact lens 
wearers with “overwear syndrome” or 
those patients with corneal erosion. 

Lacri-Lube makes up for the 
lack of tears. 
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In Allergic Conjunctivitis 


@ Eliminates Burning’ 

@ Calms Itching 

@ Clears Congestion 

@ Soothes Irritated Ocular Tissues 





naphazoline HCI, pheniramine maleate 


The First Comfortable 
Antihistamine/Decongestant Combination. 





INDICATIONS. Based on a review of a related combination of Sciences -— National 
biy” affective: For 


jtar conditions. Fina! 








indications as folia 
relief of ocular utitation and/or congestion or for the treatment of allergic or intlammato 
classification of the legs-than-elfective indication requires further mvestigation 












Contraindicated in narrow angle glaucoma and hypersensitivity. Use with caution in elderly patients with severe cartiovascul me 
d i chythmias; poorly controlled hypertension; and diabetes. especially diabetic ketoacidosis. Avoid 
contamination of dropper tip. The following adverse reactions may occur: Pupillary dilation 

effects due to absorption (i ¢., hypertension, cardiac irregularities and hyperglycemia). 
‘leon Bouble Masked Studies—Proteca! Na, 77-1-07 


ALCON LABORATORIES, INC. Fort Worth, Texas 76134 
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Better visual satisfaction 
in line with your 
patients expectations 


Surgical keratorefraction with the Terry ™ Keratometer 


Pes Asal Cova Keratometer adds state-of-the-art opticsand computer technology to 
ur present operating microscope. The discriminating surgeon can now perform 
aract keratorefraction during surgery, thus eliminating the guesswork in the control 
atrogeniic astigmatism. The result is a satisfied patient with better vision. The benefit 
uicker, more Consistent post-operative visual restoration for vour patients. 

When you use the Terry Keratometer in surgery, you have taken the next 
portant step beyond routine cataract extraction—even beyond intraocular lens 

tation. 
For more information on the Terry Keratometer aad comprehensive courses of 
struction on its use, send your name and address with this ad to Surgical Products 
Division. Alcon Laboratories, Inc., P.O. Box 1959, Fort Worth, Texas 76101. 
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New erdcthelial attachment 
for Zeiss Slit Lamps. 
a Now you cansee...and, with the 
¥ Zeiss Proto Slit Lamp. photo- 
_ graph. -endathelial details, par- 
ticularly or Corneal Guttata, that 
you May naver have seen before. 
The wice felc makes it easy to 
find thearea vou're looking for 
The fine-focus device lets you 
zero in en E. The great Zeiss optics 
give you the sharp, crisp image 
you need, at tree different 
magnifications, 













For statistical evaluation 





























Photodranhs by 


oncentrate on details 


of cell counts, densities, sizes and shapes, ask about the unique Zeiss MOP system. 







» Joseph Warnick. Chief Photographer. 





Easy as an eyepiece 

to install. 

You can pu’ the endothelial attach- 
ment on a Zeiss 30SL/M or Photo 
Slit Lamp in seconds. It does not 
limit the use of the instrument 

in any way. The full line of Zeiss 
co-observation accessones can 
be used with it. Working distance 
is 18mm; there's no contact with 
the eye. Observation is binocular. 
Control is by joy-stick. 

Optics by Zeiss. 

Nationwide dealers and service. 


The great name in optics 





West Germany fi 


Hospital. 
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Keep eve 
overhead. 


This pane controls 
the Zeiss Ceiling Mount. 
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panel fc 









s Ine master control 
the Electro-Vechanical 
tfor all Zeiss Oper- 
roscepes, A turn ofthe 
key, and'yo n go from com- 
pletely motorized operation for 
all functons—‘ocusing, zoom, 
movement + the X, Y-piane, and 
up and Gow: motion—to smooth, 
effortless menual motion at a fin- 
gers touch. and there are remote 
hand and feet controls, too. 














Carl Zeiss, Ing. 
San Francis 
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Greatest mobility 


( st me The great name in optics 
in all directions. 





You can move your Zeiss Oper- 
ation Microscope freely and 
easily in any direction to whatever 
position is most comfortable and 
convenient for you. And it will stay 
right there, perfectly balanced, 
until you're ready to move it again. 
Not only does the Ceiling Mount 
ut “floor-clutter,”’ but it adds to 
convenience in every conceiv- 
able way. 
Nationwide service 


West Germany 


444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 
+ Washington, D.C. In Canada: 45 Valleybrook Drive. Don Mills, Ontario, M3B 296 Or call (416) 449-4660. 












Two good reasons 
to switch patients to 




















1 A better quality of life 
for many patients... 


Patients on TIMOPTIC® (Timolol Maleate, MSD) 
generally do not experience the 
following therapy-limiting side effects: Ye 


change in pupil size/dimming of vision/night blindness* 


TIMOPTIC is contraindicated in patients who are 





imootic 


MOLOL MALEATE | MSD) 


OPHTHALMIC SOLUTION 








® 27.3 (Untreated) 











2. Efficacy maintained 
in long-term therapy... 


e No tolerance was observed in 1C2 patients for 28 months 
* TIMOPTIC was significantly more effective than 

/ pilocarpine or epinephrine in red icing elevated |OP* 

4 * TIMOPTIC reduced IOP in 3 out of 4 patients* 


“Gased on controlledsmulticlinic studies, evaluating ever 1000 patients. 





NOW AVAILABLE 
10-ml OCUMETER® 
pn 


Timopiic 


(TIMOLOL MALEATE |MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 
è chronic open-angle glaucoma 

è aphakic glaucoma 

è some patients with secondary glaucoma 


è patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in each 
eye b.i.d. 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye b.i.d. 


If clinical response is not adequate: 

Dosage may be increased (from the 0.25% solution) by 

changing to one drop 0.5% TIMOPTIC twice a day in 

each eye. Dosages above one drop of 0.5% TIMOPTIC 

twice a day generally have not been shown to produce 

further reduction of IOP If the intraocular pressure 

is maintained at satisfactory levels, the dosage schedule 

may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 

satisfactory response to the once-a-day dose is 

best determined by measuring the intraocular pressure 








CONTRAINDICATIONS: TIMOPTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents, These 
include bronchial asthma; sinus bradycardia and 
greater than first-degree block: cardiogenic shock: 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
orally and who are given TIMOPTIC shouid be 
observed for a potential additive effect either on the 
intraocular pressure or on the known systemic effects 
of beta blockade. 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 

Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards. 

Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 

ADVERSE REACTIONS: In clinical trials of up to 
three years duration prior to release in 1978, signs and 
symptoms of miid ocular irritation were reported 
occasionally. Local hypersensitivity reactions, including 
localized and generalized rash, have occurred rarely. 

Slight reduction of the resting heart rate (mean 
reduction 2.9 beats /minute, standard deviation 10.2) 
has been observed in some patients. Rarely, episodes 
of acute bronchospasm have been reported in patients 
with bronchospastic disease (see PRECAUTIONS). 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% | 
and TIMOPTIC Ophthaimic Solution, 0.5%. Both are 
available in 5-mi and10-mi plastic OCUMETER® 
Ophthalmic Dispensers with a controlled drop tip 
580 (DC 7046009) 
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Screen your patients with Synemed’s 
FIELDMASTER® 200 Visual Field 
Plotter—and rely on findings richer in 
information, broader in scope, than 
those obtainable with any other visual 
field screening instrument. 


The Model 200 stimulus pattern is 
sensitive to “edges,” permitting sophis- 
ticated inferences about underlying 
nerve function not possible with sparser, 
more ambiguous patterns. Enrichment 
of the glaucoma diagnostic areas allows 
even sharper delineation of scotomata. 
The unique Mosaic Monitor™ permits 
testing the central 5° in just a few 
seconds under automatic attention con- 
trol, with the results shown separately 
on the subject’s chart. 


For further examination, any of ten 
standard “mini” programmed presenta- 
tions of stimuli may be made, concen- 
trating on specific regions and functions, 
without needless reexamination of those 
areas not in question. For instance, one 
program examines only the perimeter 
outside 25° eccentricity, another, only 
the central stimuli through 30° eccen- 
tricity. Non-standard programs may be 
installed at the owner’s option. 

Standard features include: automatic 
retest of missed stimuli—patient control 
of “speed-up” capability to shorten 
test duration—avoidance of rhythm arti- 
fact by addition of random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects)—continuous veri- 
fication of background and stimulus 
luminance. 

When you're comparing the 
FIELDMASTER 200 with what the com- 
petition has to offer—it’s what you don’t 
see that counts! 


Please send me your Fieldmaster® 
Catalog. 


Please have your representative 
contact me. 


Name _ 
Street 


City cn, 


SYNEMED, INC. 


arth St, Berkeley, 
415/526-5330 





























Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, 
Frederick C. Blodi, MD, University of lowa Hospitals and Clinics, 
Iowa City, IA 52242. Manuscripts are received with the under- 
standing that they are not under simultaneous consideration by 
another publication. Accepted manuscripts become the permanent 
property of the ARCHIVES and may not be published elsewhere 
`: without permission from the publisher (AMA). 


In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
-following language: “In consideration of the American Medical Asso- 
ciation’s taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA.” We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 


Author Responsibility. All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
“and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
-~ requests for reprints should be sent. 


Manuscript Preparation.~Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
21.6 x 27.9 em (8% xX 11-in), heavy-duty white bond paper. Ample 
margins of at least 2.5 cm (1 in) should be provided. If a word 
processor is used, do not justify lines. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 


Tities.-Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 


Style of Writing.—The style of writing should conform to accept- 
able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 


Informed Consent.—Manuscripts reporting the results of experi- 
„mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 


Abstract.—Provide an abstract (135-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 


References.—List references in consecutive numerical order (not 
` alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author, (2) title, (3) journal name (as abbre- 
viated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
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Volume and edition numbers, specific pages, and nane of transla- 
tor should be included when appropriate. The author is responsible 
for the accuracy and completeness of the references and for their 
correct text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

IHustrations.—Use only those illustrations that clarify and aug- 
ment the text. Submit illustrations in duplicate, unmounted and 
untrimmed. Do not send original artwork. Send high-contrast. 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be in a 
proportion of 12.7 x 17.3 em (5 x 7 in). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels: If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Hlustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (85 mm preferred) 
must be submitted for an evaluation. Do not send color prints ` 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited toa maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.— Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher’s permission to repriat should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.— Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 x 27.9 cm B% x l-in) 
paper. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. Each table must 
have a title. 

Uniform Requirements.—Further details on manuscript prepara- 
tion are given in the document Uniform Requirements for Manu- 
scripts Submitted to Biomedical Journals prepared by the Inter- 
national Steering Committee of Medical Editors. Reprints of this 
document are available by directing requests to this journal: 
Seientifie Publications, 585 N Dearborn St, Chicago, 1L 60610. 
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LIMBAL 
Your choice 
ef tip sizes 


VISC-X 








with the 
SC-X 


ə Automatic or Manual 
~ Suction/Reflux 

@ Micro-Tips: 1 mm 
Miri-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 












Your Choice... 


_® Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minete. 
s Independent or concurrent cutting, suction, reflux, illum- 
Ho. ination, and Bipolar bimanual diathermy 
| e Exceptionally bright fiber optics. Variable illumination, coaxial 
< 0 or separate, hooked or straight, with or without infusion. Bright 
o enough for imtraocular video display, tapes and films. 
è Hand held quartz infusion or quartz floating contact lenses. 
-e Wide chowe-of probes, cannulas, infusion ports and plugs. 
© L, 2,or bport systems for uni or bimanual techniques 
+ Hooked or straight needles and pics, with or without infusion, 
for all precedures. 
è Automatic suction/reflux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired. 














The VISC-X is:lightweight and modular - assembles in seconds 
without tosis. Rechargeable battery operation for patient safety. 
Surgery is aided greatly by use of special double lip, self- 
sharpening cutting tips which exert no traction on tissue or 
vitreous, 






š division of 
cooper medical 


nitex ==. 


: a 183 Newbury ‘Street/Danvers, MA 01923/USA 


_ Phone 617-776-0415 














1 Port System 
1.65 or 2.3 mm 


t’s your choice 





MINI VISC-X MICRO VISC-X OPEN SKY 
2 Port System 3 Port System Your cheice 
1:55 mm 1 mm of tip sizes 


The VISC-X is a revolutionary new concept in systems for anterior- 
posterior segment surgery. It permits the surgeon to employ a 
wide variety of techniques through singular or multiple incisions. 
Using the modular building block approach, the surgeon can 
create a system customized for present requirements and 
preferences. As needs change, the VISC-X systems may be 
expanded tc permit additional techniques and procedures. 





Flash Autoclavability 


Flash autoclavability renders the instrument ready for 
emergencies or use several times in the same day, even back to 
back: Each instrument may. be steam, gas, or heat sterilized 
individually in its own storage box, or as a system in the special 
see through tray. 


g [J Please send more irformation. 


[0] Please have representative contact me. 


C] 1 would like a demonstration with my staff attending. 
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AOTHIN LENS 
—2.00 Diopter 
Base Curve 8.6 mm 








CONSISTENTLY THIN CARRIER 


With some other thin soft lenses, portions of the 
lens periphery are just as thick as with a stan- . 
dard soft lens. Yet overall, the thickness of a 
soft lens may be the most frequent cause of 
corneal edema.’ So we've developed a thin 
soft lens with a carrier that’s consistently thin 
throughout, even in high minus powers, for 
consistently good oxygen exchange. 


Of course, the new AOTHIN lens offers you 
all you've come to expect from an American 
Optical lens. Excellent visual acuity, durability 
and ease of handling. With a simple set of lens 
parameters: one diameter (15.8 mm), three 
base curves (8.3, 8.6 and 9.0 mm) anda 
minus range of -0.25D to -7.75D in .25 diopter 
steps. For further details, please contact your 
American Optical representative or American 
Optical Soft Contact Lens Distributor TODAY! 

















Please see next page for fuil prescribing information. ® 
Reference: Ameri 

Mea oo ty erican Optical Corp. 
‘Mandell RB: The “tight” soft contact jens. VISION an Opisal Co p 
Contact Lens Forum, December, 1979, pp 21-32 SQUTHBRIOGE MA 01550 





& 1980 American Optical Corporation 
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SOFT CONTACT LENS 


AOTHIN™ (tetrafiicon A) Soft Contact Lens 
DESCRIPTION: AOTHIN™ (letratiicon A) Soft Contact Lens is 
covers the cornea and may cover a portion of the adjacent 
icon A. is a hydrophilic random terpolymer of 2-hydroxyethyi methacrylate N-vinyl-2 
pyrrolidone and methyimethacrylate. The polymer is a three-dimensional network of 
terpolymer chains joined by divinyibenzene cross-links. i consists of 57 5% tetrafiicon A and 
42.5% water by weight when tully hydre in 0.9% so hioride solution buttered with 
monobasic and dibasic sodium phosphate 
ACTIONS: In its hydrated state. the AOTHIN™ Soft Contact Lens is soft and phable. When 
dry. the lens becomes hard and battie These slates are completely reversible and a lens 
which has been permitted to dry out will recover aif of its hydrated properties when placed in 
normal saline fora period of lwo hours When placed on the human cornea. the hydrated lens 
acts as a refracting medium to compensate spherical ametropias. The maternal has a retrac- 
tive index of 1.43 and the lens visible ight transmittance greater than 97% 
INDICATIONS: AOTHIN’ Soft Contact Lenses are indicated for the correction of vision in 
persons wih non-diseased eyes have spherical ametropias. corneal astigmatism of 2.50 
diopters or less and/or retractive astigmatism of 2.00 diopters or less 
CONTRAINDICATIONS: AOC THIN™ Soft Contact Lenses are contraindicated in the presence 
of any of the following conditions: (1) Acute and subacute inflammation of the anterior seg- 
ment of the eyes. (2) Any eye disease which affects the cornea and conjunctiva {3} Insuffi- 
centy of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any systemic disease which may 
affect the eye or be exaggerated by wearing contact ienses 

WARNINGS; Medications and Eye Drops: AOTHIN™ Lenses must be stored in an appropri- 
ate solution when off the eyes. the type of solution being dependent on the system used for 
disinfection, When the lenses are disinfected with the thermal disinfection system they may 
be stored only in LENSRINS®* or BOIL n SOAK” Solution (sterile. buttered preserved saline 
soluhon). When lenses are disinfected with the chemical disinfection system. they may be 
stored only in FLEXSOL" Solution (stente. isotonic buffered solution containing Adsorbobase 
~~ a water soluble polymenc vehicle- and preserved with thimerosal 0.001%. chlorhexidine 
0.005% and edetate disodium 0.1%) 

No ophthalmic solutions or medications, including hard contact lens solution, can be used 
by AOTHIN™ Lens wearers prior to or while the lenses are in place on the eyes. Also, no soiu- 
Hons, including hard contact fens solutions. other than LENSRINS® or BOIL n SOAK® Solution 
Of FLEXSOL® Solution may be used on AOTHIN™ Lenses when they are off the eyes 

Since liquids and vapors may be absorbed by AOTHIN™ Lenses, they should not be 
placed in the mouth for wetting, nor wiped with à cloth of tissue. 

Abrasions and Infections: li a lens becomes less comfortable than it was when first 
placed on the wearer's cornea. the lens should be removed immediately and the wearer's 
aye and the lens examined for the possible presence of a foreign body. If any eye abrasion 
ulceration rtation or infection is present, or any abnormal eye condition is observed concur- 
rently with lens wear, the fens shouid t ed immediately and a physician consulted 

Wearing Restrictions: AC THIN™ Sott Contact Lenses should not be worn while swim- 
mng. sleeping. oF in the prese tating tumes or vapors. 

Visual Blurring: If visual Diu curs, the tens must be removed unti the condition 
subsides 

Lens Sanitation: Patients must adhere to the recommended daily sanitary care proce 
dures for AOTHIN™ Soft Contact Lenses. Failure to follow this procedure may resultin the 
development of serious ocular infections. 

PRECAUTIONS: Storage: AOTHIN™ L 
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ses May be stored only in the appropriate storage 
solution: LENSRINS® or BOIL n SOAK* Solution or FLEXSOL® Solution depending on disin- 
fecting methods used. Hieft exposed to air. the lenses will dehydrate. become brittle and 
Dreak readily If a lens dehydrates. # should be soaked in either LENSRINS® BOIL n SOAK® or 
FLEXSOL* Solution untiit returns to a soft. supple 

Cleaning and Disintecting: AOTHIN™ Lenses mus 
daily. Separate procedures and products are ne an and to disinfect. Two methods 
of disinfection, thermal or chemical. have been shown equaily effective. The choice of 
disinfection system should be made in consultation with your eye Care practitioner 

Cleaning: Daty cleaning is necessary to remove mucus and other deposits which may 
Nave accumulated on the lens surface. Each time the lenses are removed fram the ers 
eyes. both surfaces of the lenses must be cleaned using several drops of PREFLEX* Clean. 
ing Solution {sterile solution of a nomore cleaner preser with thimerosal 0.004% and ede- 
tate disodium 0.2%). Lenses must be ci ad before they are disinfected. as deposits on the 
tend to harden and becom = i 
ting: AOTHIN™ Soft C 1 
ar egimen. One method or the other must be selected. bul not both. THE USER MUST 
NOT ALTERNATE BETWEEN METHODS 

Thermal Disinfection Method: AOTHIN™ Lenses may be etfectively disinfected using a 
disinfecting unit approved for use with tetrafiicon A hydroph ontact lenses. After c í 
with PREFLEX® Cleaning Soiution, rinse tenses with LENSRINS® or BOIL n SOAK* solut 
and disinfect in an approved thermai disinfection unit. The jens storage containers mus! be 
emphed and filed with fresh LENSRINS* or BOIL n SOAK® soiution just prior to disinfecting 
the lenses 

Alternate Thermal Disinfection Method: if a thermal unit is not available. me following 
disinfection system can be used temporanly, After cleaning the lenses dng to instruc- 
tions. fill the lens storage container with fresh LENSRINS* or BOIL n SOA 
pan of water to a rolling boil. Remove the pan trom heat. Place tt nightly se s storage 
container into the hol water and allow to cool. When the water is cool. lenses have been 
disinfected 

NOTE: Use of an approved thermal disinfection und should be resumed as soon as 
possibile 

Chemical Disinfection: Disintection with PREFLEX® Cleaning Solution. FLEXSOL® Solu- 
tion and NORMOL® Rinsing Solution (sterile isotonic saline solution preserved with thimerosal 
0.001% and chiorhexidine 0 005%} has aiso been shown to be an effective disinfection sys- 
tem for daily care of AOTHIN™ (tetrafiican A) Soft Contact Lenses 

AOTHIN™ Lenses must be cleaned and rinsed daily (or alter wearing) with PREFLEX* 
Cleaning Solution and NORMOL® Rinsing Solution The FLEXKIT Lens Case must be emptied 
and refified with fresh FLEXSOL® Solution each lime the lens is stored. Fresh FLEXSOL® Solu- 
ton must be used daily lor storage and disinfection 
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WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION AND STORAGE SYSTEMS: 
FLEXSOL* SOLUTION SHOULD NOT BE USED WITH HEAT 
Hygiene: Gelore handling the tenses, hands must be washed, mised thoroughly and died 
with 4 int-free towel, Cosmetics, lotions, soaps. ail and hand creams must not coma incon. 
fact with the lenses since eye iritation may resul. if hair spray 1s used whie the lenses are 
beng worn, the eyes must be kep! closed unt ine spray has settled 
Fluorescein: Never use fluorescein while the patient is wearing the lenses because the 
lenses will become discolored. Whenever fluorescein is used. flush the eyes with LENSRINS® 
or BOIL n SOAK® and wait at least one hour before replacing the lenses Too early repiace- 
ment may allow the lenses lo absorb residual flucrescein 
ADVERSE REACTIONS: Serious corneal damage may result from wearing 
may have soaked in hard contact lens solutions. Eye uritation may occur iia short ume 
alter putting on a hypo! iens. Removal of the jens will reheve the irntabon 4 
Very rarely a lens may adhere to an eye as a result of a patient sleeping wih the lens on ar © 
sult of ring a hypotonic lens. li a lens adheres for any reason. the patent may be 
to apply a tew drops of LENSRINS® or BOIL n SOAK® Solution (if using a thermal 
tion regimen) or ADAPETTES® Cleaning and Rewetting Solution (sterile. isctonic. buf- 
lukon containing Adsorbobase and preserved with thimerosal 0.004% and edetate 
disodium 0.1%) {if using a chemical disinfection regimen). and wait until the lens moves 
freely before removing ¢. 
studies indicate that corneal edema as manifested by symptoms such as rainbows 
around light or visual blurring may occur if lenses are worn continuously for too long 
Removal of the lenses and a rest period of at least one hour generally reheve these 
symptoms. If symptoms do sot subside promptly. professional consultation should 9e 
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Sive learning. unusual eye secrebons and photophobia are not normal if these symp- 
toms occur the patient shouid be examined to determine their cause 
DOSAGE AND ADMINISTRATION: Fitting: Conventional methods of fitting contact lenses 
do not apply to AOTHIN™ Soft Contact Lenses. For a detailed Gescnption of the fitting tech- 
nique. refer to the Fitting Guide for AOTHIN™ (tetrafiican A) Soft Contact Lenses capies of 

are available from. American Optical Corp.. Vision Care Products. Southbridge. 
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Wear Time Rest Pernod Wear Time 





Day {Hours (Hours Hours} 
1 4 2 
2 4 2 
3 5 2 
4 6 2 
5 t 2 
6 7 1 
7 8 1 
8 8 j 
9 9 1 
10-14 10 t 
15 





all waking hours waking hows” 








‘enses should never be worn 24 hours a day 

LENS CARE AND HANDLING; Care mus! be taken on the initial visit 
patient :s supphed with an approved disintection system and fully unde 
handling instructions for the lenses. As with any contact lens. regular recall vis 
sary to assure patient health and compliance with instructions 
HOW SUPPLIED: Each jens is supplied steriie in a glass vial containing 0 9% ium chlo- 
nde solution buffered with monobasic and dibasic sodium phosphates The Giass v alis 
marked with the Base Curve. Diameter Dioptrie Power, and Lot Numbe 

Approved thermal and chemical disinte: and care kits are 
vanely of manufacturers. Instructions on the us stems are Contain 
AOTHIN™ Patient Instruction Booklet 

PREFLEX. NORMOL. FLEXSOL. ADAPETTES and SOIL n SCAK are registered trademarks 
ot Burton. Parsons & Company, inc Rev. 3/80 
CAUTION: Federal law prohibits dispensing without prescription 31000 
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AO enericen Optical Corp. 
VISION GARE PRODUCTS 
SOUTHBRIOGE MA 01550 















































The Original Goldmann gives you complete cer- 
tainty of the highest accuracy and the maximum 
economy of time im both peripheral and central 
field plotting. Besides this, the Haag-Streit 940 
also gives you complete certainty that examina- 
tion conditions will be precisely reproducible for 
each patient even after a lapse of years between 
examinations. The Original Goldmann Perimeter is 
available in two models; the 940-K7 for kinetic 
perimetry and the 940-ST for both kinetic and 
static perimetry. Accessories for both consist of: 
- Patient-activated recording device 
~ Central scotoma plotting device 
— Set of 102 trial lenses to meet requirements 
for examination within the 30° region. 
Te-conduct your perimetry examinations with 
cemplete certainty, complete accuracy and maxi- 
mum time economy use the Original Haag-Streit 
Goldmann instrument. Contact us or your local 
dealer for full information. 








Haag-Streit Service, inc. 
Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201) 445-1110 
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WE CUT CORNERS TO BRING YOU 
A BETTER MICROSURGICAL SPONGE, - 


Introducing the Microsponge® Teardrop, a new microsurgical sponge shaped like 
a teardrop. We designed it smooth, rounded and without corners for a very practical 
reason: it won't snag on the suture. We also added an extended, thin tip to aid in 
precise application on the surgical site, and trimmed the body to lessen the possibility ~a 
of obstructing vision through the microscope. Despite its compactness, the : 
Microsponge Teardrop absorbs more liquid than other leading microsurgical sponges 
we tested.* 
For a smoother surgical procedure with less annoying disruptions, use the new 
Microsponge Teardrop. See your Alcon Surgical Representative or contact us directly. 


“Test results available on request. 


Alcon Surgical 


Surgical Products Division 
Alcon Laboratories, Inc. 
P.O. Box 1959 
Fort Worth, Texas 76101 7‘ 








The future begins 
with a change 
in the right direction. 
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direction to effective control of glaucoma 
with fewer side effects. 


The prodrug Propine (dipivefrin HCl): the confidence of an 
established base with the new benefit of fewer side effects. 


Prodrugs are agents which 
enter the body as one compound 
and then are altered into the 
active drug through enzymatic 
activity. Propine is a prodrug 

of epinephrine that differs from 
epinephrine by the addition of 
two pivalyl side chains. 





Propine molecule depicting addition 
of the two pivaly] side chains. 


This addition creates a more 
lipophilic compound which 

is absorbed better into the eye — 
17 times better penetration! 
Once inside, it is converted to 
epinephrine by enzymes within 
the eye. This action makes 
Propine more potent than 
comparable concentratians of 
epinephrine, yet with fewer 
side effects. 





Propine (dipivefrin HCl): better 
penetration with minimal site 
effects. 








Epinephrine: less efficient penetra- 
tion with greater chance of side 
effects. 























Concemitantly with Timolol or pilocarpine, or alone, 
Prop:ne™ (dipivefrin HCl) provides: 


Effective control of IOP 


E Therapeutic response com- 
paratle to 2% pilocarpine q.i.d. 

E Reduces mean pressure 20 
to 24% 

E Facilisates outflow and decreases 
aqueous production 


Fewer side effects 
pilocarpine epinephrine Timolol Propine 

miosis aan EE EEE nun 
hypersmia ae @ EE EEN nEs 
browache CE g EBE EERS EEN 
stinging am ane ase an 
cardiovascular 

- effects nEn Dax aa @ ae 


BEBhigh ENBE medium BSH iow EES rar BBE none 
+potential additive effect when used with systemic beta-blockers. 


Convenient b.i.d. dosage Propine (dipivefrin HCI): 
E Greater likelihood of patient the right direction for use 

comp-iance @ Concomitantly with Timolol 
E Easier concomitant use with or pilocarpine 

Timol]l b.i-d dosage @ Switch epinephrine and pilo- 

carpine users to Propine 
Econemy E Initial therapy: effective 
l , and safe choice for the new 

E Nearly half the price of equiv- glaucoma patient. 


¢alent amounts of Timolol... 
‘an important consideration for 
fixed income patients. 





Propine 
(dipivefrin HCI) 
.. the right direction in glaucoma therapy. 


Propine™ (dipivetrin hydrochloride) sterile ophthalmic solution 

Contains: Dipivefrin HCI* 0.1% with: benzalkonium chloride 0.004%: edetate disodium: mannitol: sodium chloride: sodium metabisulfite, hydrochloric acid to adjust pH and 
purified water. *Licensed under U.S. Patent Nos. 3,839,584 and 3,809,714. CLINICAL PHARMACOLOGY: Propine (dipivefrin HCI) is a member of a new class of drugs known as 
prodrugs. Prodrugs are usually not active in themselves and require biotransformation to the parent compound before therapeutic activity is seen. These modifications 
are undertaken to enhance absorption, decrease side effects and enhance stability and comfort, thus making the parent compound a more useful drug. Enhanced absorp- 
tion makes the prodrug a more efficient delivery system for the parent drug because less drug will be needed to produce the desired therapeutic response. Prcpine is a 
prodrug of epinephrine formed by the diesterification of epinephrine and pivalic acid. The addition of pivaloy! groups to the epinephrine molecule enhances its ipopnilic 
character and as a consequence. its penetration into the anterior chamber. Propine is converted to epinephrine inside the human eye by enzyme hydrolysis. The liberated 
epinephrine, an adrenergic agonist. appears to exert its action by decreasing aqueous production and by enhancing outflow facility, The Propine prodrug delivery system 
is a more efficient way of delivering the therapeutic effects of epinephrine, with fewer side effects than are associated with conventional epinephrine therapy. The onset 
of action with one drop of Propine occurs about 30 minutes after treatment, with maximum effect seen at about one hour. Using a prodrug means that less drug is needed 
for therapeutic effect since absorption is enhanced with the prodrug. Propine at 0.1% dipivefrin was judged less irritating thañ a 1% solution of epinephrine hydrochloride 
or bitartrate. In addition, only 8 of 455 patients (1.8%) treated with Propine reported discomfort due to photophobia. glare or light sensitivity. INDICATIONS: roping” 
(dipivefrin HCI) is indicated as initial therapy for the control of intraocular pressure in chronic open-angle glaucoma. Patients responding inadequately to other anti- 
glaucoma therapy may respond to addition of Propine. in controlled and oaen labe! studies of glaucoma. Propine demonstrated a statistically significant intraocular 
pressure-lowering effect. Patients using Propine twice daily in studies with mean durations of 76-146 days experienced mean pressure reductions ranging from 20-24% 

Therapeutic response to Propine twice daily is somewhat less than 2% epinephrine twice daily. Controlled studies showed statistically significant differences in lowering 

of intraocular pressure between Propine and 2% epinephrine. in controlled studies in patients with a history of epinephrine intolerance, only 3% of patients treated with 
Propine exhibited intolerance, while 55% of those treated with epinephrine again developed an intolerance. Therapeutic response to Propine twice daily therapy is com- 
parable to 2% pilocarpine 4 times daily. In controlled clinical studies comparing Propine and 2% pilocarpine, there were no Statistically significant differences in the 
maintenance of IOP levels for the two medications. Propine does not produce miosis or accommodative spasm which cho inergic agents are known to produce. The 
blurred vision and night blindness often associated with miotic agents are not present with Propine therapy. Patients with cataracts avoid the inability to see arcund 
lenticular opacities caused by constricted pupil. CONTRAINDICATIONS: Propin2™ should not be used in patients with narrow angles since any dilation of the pupil may pre- 
dispose the patient to an attack of angle-closure glaucoma. This product is contraindicated in patients who are hypersensitive to any of its components. PRECAUTIONS: 
Aphakic Patients. Macular edema has been shown to occur in up to 30% of aphakic patients treated with epinephrine. Discontinuation of epinephrine generally results in 
reversal of the maculopathy. Pregnancy Category B. Reproduction studies have been performed in rats and rabbits at daily oral doses up to 10 mg/kg body weight (5 
mg/kg in teratogenicity studies), and have revealed no evidence of impaired fertility or harm to the fetus due to dipivephrine HCI. There are. however, no adequate and 
well-controlled studies in pregnant women. Because anima! reproduction studies are not always predictive of human respcnse, this drug should be used during preg- 
nancy only if clearly needed. Nursing Mothers. it is not known whether this drug is excreted in human milk. Because many drugs are excreted in human milk. caution 
should be exercised when Propine is administered to a nursing woman. Usage in Children. Clinical studies for safety and efficacy in children have not been done. Animal 
Studies. Rabbit studies indicated a dose-related incidence of meibomian g'and retention cysts following topical administration of both dipivefrin hydrochloride and 
epinephrine. ADVERSE REACTIONS: Cardiovascular Effects. Tachycardia. arrhythmias and hypertension have been reported with ocular administration of epinephrine. Local 
Effects. Burning and stinging was the most frequent side effect reported (6%) with Propine alone. Injection was observed in 6.5% of the patients. Epinephrine therapy can 
lead to adrenochrome deposits in the conjunctiva and cornea. DOSAGE AND ADMINISTRATION: Initial Glaucoma Therapy. The usual dosage of Propine is one drop in the eyels) 
every 12 hours, Replacement with Propine. When patients are being transferred to Propine from antiglaucoma agents other than epinephrine, on the first day continue the 
previous medication and add one drop of Propine in each eye every 12 hours. On the following day. discontinue the previously used antiglaucoma agent and continue 
with Propine. In transferring patients from conventional epinephrine therapy to Propine. simply discontinue the epinephrine medication and institute the Propine regimen, 

Addition of Propine. When patients on other antiglaucoma agents require additional therapy, add one drop of Propine every 12 hours. Concomitant Therapy. For cifficult to 
control patients, the addition of Propine to other agents such as pilocarpine. carbachol. echothiophate iodide or acetazolamide has been shown to be effective Note: Not 
for injection. HOW SUPPLIED: Propine (dipivefrin HCI) is supplied on prescription only as a 0.1% sterile solution in plastic dropper bottles in the following size: 10 mi — 
NDC 0023-0260-10. 


References: 1. Mandell AI. et al. Dipivalyl epinephrine: A new prodrug in 
the treatment of glaucoma. Ophthalmology 1978 Mar;85(3):268-275. 


Propine™ .another advancement in research and 
development by the leader in ophthalmics 


AIIERCAN Pharmaceuticals, Inc. Irvine, CA 92713 










IN OPHTHALMIC 
HISTOPATHOLOGY 


Edited by William C. Frayer, MD, 

Professor of Ophthalmology, 

University of Pennsylvania School of Medicine, 
Philadelphia, Pennsylvania. 








This outstanding collection of 35mm Veri Color Contents and Contributors 

slides with accompanying text provides an invalu- Unit 1 OCULAR INFLAMMATION — Barbara W. Streeten, 
able teaching aid for the introduction of ophthalmic 3 MD: 30 slides EE 
histopathology. It was produced by members of the Unit 2—SUPPURATIVE AND ULOMATOUS 
faculty of the nationally recognized Lancaster O LAR INFLAMMATION = arbara W Streeten, 


i , ae MD. 41 slides 
_ Course, a core program in ophthalmology training Unit 3—GRANULOMATOUS INFLAMMATION OF THE 
rv held for six weeks each summer at Colby College, EYE—Daniel M. Albert, MD, 31 slides 
Waterville. Maine. Unit 4—CONGENITAL ANOMALIES AND THE 
; PHAKOMATOSES —William C. Frayer, MD, 
45 slides 

For this superb educational tool, the authors have Unit 5—DISEASES OF THE EYELIDS—Barbara W. 
abstracted the most salient sections of the course, Streeten, MD, 47 slides 


; ; ; ; ; Unit 6—THE ORBIT —Myron Yanoff, MD, 60 slides 
with apprapriate slides, to present in concise form Unit 7—DISEASES OFTHE CONJUNCTIVA, CORNEA, 


the core on ophthalmic histopathology. The textual AND SCLERA: OCULAR TRAUMA: ACCIDENTAL 
material isspecially formulated for easy and relevant AND SURGICAL —Morton E, Smith, MD, 120 slides 
use with 666 full-color 35mm slides. Unit 8—PATHOLOGY OF THE VITREOUS —-W. Richard 





Green, MD, 29 slides 

The Lancaster Course in Ophthalmic Histo- ON Ge ee Oe RETA W Richard 
pathology is an excellent primer for the ophthal- Unit 10—PATHOLOGY OF THE CRYSTALLINE LENS— 
mology resident taking board exams. The practicing William C. Frayer, MD, 27 slides 

ophthalmelogist will find the set an excellent referral Unit 11 ee T a OPTIC NERVE — William C. 
for clinical cacpi. ; : rayer, slides 
or clinical cases or a helpful refresher before taking L 12—HYPOTONY AND GLAUCOMA — Myron Yanott 
continuing education courses. ME: 30 slides 
ee Unit 13—RETINOBLASTOMA AND PSEUDOGLIOMA— 














Daniel M. Albert, MD, and Delia N. Sang, MD, 


oS oe 5 30 slides 
271 pages of text. Illustd. 666 35mm full-color Unit 14—MELANOMASOF THEEYE— Daniel M. Albert, MD, 
lides. Ready October 1980. and Carmen A. Puliafito, MD, 31 slides 





Please send me more information on the packaging and Please Print: 


pricing of Frayer’s - 








Full Name 
THE LANCASTER COURSE Address 
HTHALMIC TE EE ET 


TOPATHOLOGY 


ARO 8/80 
: F. A. DAVIS COMPANY 
F 1915 ARCH STREET ; 
PHILADELPHIA, PENNSYLVANIA 19103 


Powers 


: | Ocutome, VISC, SITE, and Fragmatome. Supervised microsurgery will be provided for those enrolling 


| The full two-day program is approved for 16 hours of AMA Category | credit toward the Physician’s Recognition 





‘THE POSTGRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
7 ANNOUNCES THE SIXTEENTH ANNUAL REVIEW COURSE 
“BASIC SUBJECTS IN OPHTHALMOLOGY” 


DECEMBER 1 through 6, 1980 


weve k 
wk k k 


SUBJECTS 


PHYSIOLOGY, PHARMACOLOGY, OCULAR MOTILITY, NEURO OPHTHALMOLOGY, MEDICAL OPHTHALMOLOGY, 

DEVELOPMENTAL ANOMALIES, PEDIATRIC OPHTHALMOLOGY. ANATOMY and HISTOPATHOLOGY OF THE EYE, 

DISEASES of the CORNEA and CONJUNCTIVA, INTERPRETATIONS of POSTERIOR POLE LESIONS, PRINCIPLES 
of PHYSICAL OPTICS and REFRACTION 





COURSE DIRECTOR: JAMES C. NEWTON, M.D. 


FACULTY 
RONALD CARR, M.D. FRANK B. HOEFLE, M.D. 
D. JACKSON COLEMAN, M.D. THOMAS KUHNS, M.D. 
ANDREW P. FERRY, M.D. PETER J. G. MARIS, M.D. 
DAVID S. FRIENDLY, M.D. ROBERT C. MICKATAVAGE, M.D. 
JOHN S. HERMANN, M.D. RICHARD RUIZ, M.D. 


WHITNEY G. SAMPSON, M.D. 


This six-day intensive course is designed as a comprehensive review of the basic subjects in Ophthalmology and should be especially helpful to those 
physicians preparing for the American Board Certification Examinations and those having to fulfill requirements for continuing: medical education: This 
course qualifies for 48 credits in Category 1 for the AMA-CME Physicians Recognition Award. wg 


Tuition: $500.00 (Luncheons and Cocktail Party included) 
For Application and further information, please write: 


Jane Stark, ReGistrar 
Postgraduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 


DIVISION OF OPHTHALMOLOGY 
UNIVERSITY OF CALIFORNIA, SAN DIEGO 


ANNOUNCES 
A SAN DIEGO COURSE AND WORKSHOP 
ON VITRECTOMY 
September 26 & 27, 1980 


Course will stress use of vitrectomy instruments in the anterior segment. Curriculum will include the | 
practical aspects of vitreous surgery including anatomy, pathology, indications, instrumentation, and | 
surgical techniques. Standard and mini-instrumentation will be demonstrated for Vitrophage, | 


in the entire course (limited enrollment). 


Faculty 
James Diamond, M.D. Tulane University, New Orleans 
Michael Goldbaum, M.D.* University of California, San Diego 
John Maggiano, M.D. University of California, Irvine 
Gholam Peyman, M.D. University of Illinois, Chicago 
David Sevel, M.D., Ph.D. University of California, San Diego 
David Vastine, M.D. Pacific Medical Center, San Francisco 


*Course director 
Registration Fee: Entire course $450; Lecture series $75/day. Residents are welcomed to attend « 
lectures 


Award. The lecture series is approved for 10 hours of credit. 


For additional information please write or call Office of Continuing Education, M-017, UCSD School of | 
Medicine, La Jolla, California 92037 (714) 452-3707. 
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Clinical studies confirm results. 


in a recent clinical study?! of HYPOTEARS™ 8 ophthal 
mologists thoughout the country evaluated 120 


patients: 106 of these had com- 
„pairts of dry eyes 14 had other 
„comed probiers, 

‘From 67 tc 100% of the 


patients stuciec reported notice- 


able. improvement of their spe- 
cific symptoms after 
HVYPOTEARS exclusively. See 


“above: tllustradon for specific 


results, 

HYPOTEARS b the only hypo- 
tonic artificial tear When used 
exclusively, HYPOTEARS quickly 
lowers tear-filrr tonicity to com- 
fortable levels in all dry-eye 
patients. Beccuse if is nonbuf- 
fered, HYPOTEARS adjusts rapidly 


t Coopervision. 

maria J Osmoiarity 
keraconjunctivitis sicca. 

Arch ahe i 67?- JEN 1978. 


iene re! ots on 






using ` 





HYPOTEARS” 
Moisturizing Eye Drops 


to your patients own tear-filmn pH... there's no instillation 
discomfort or stinging. Whats more, the nonionic toni- 


city adjusters in HYPOTEARS allow 
the rehydration of tear-filrm debris 
and the restoration of normal 
aqueous structure, The Lipiden™ 
polymeric system in HYPOTEARS 
stabilizes the tear fim to increase 
breakup time and provide effec- 
tive relief for mucin and aqueous 
deficient dry eye patients. 

Arecent study shows four out of 
five patients prefer a hypotonic 
solution?...and the only hypotonic 
artificial tear is HYPOTEARS. For 
more information, contact your 
CooperVision representative or 
write CooperVision. 





E Cooper Vision Pharmac 


& CooperVision Pharmaceuticals, Inc. 


PO. Box 367 
San Garr man Puerto Rico OO? 83 USA 


Satie: 






1345 
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The American 
Intra-Ocular 
Implant Society 


announces the 4th | 


b ' Intraocular , 
Jus. Lens Symposium 


to be held March 25-28,1981 
at the 
Century Plaza Hotel 


Los Angeles, California 






oo 
x 
d 






Anyone interested in presenting original papers, 
movies, courses, scientific or technical exhibits, 
is requested to submit his interest to the 
Symposium Chairman by September 30, 1980. 


Robert C. Drews, M.D. * 
P.O. Box 3140 


Santa Monica, CA 90403 J 









Versatility and Value With Your Choice 
of Scale Reading Systems 


Topcon LM-T5 Lensmeter 














nu can have respected Topcon optical Either way, you get a compact, easy- 
hanical quality in a lensmeter to-use lensmeter with a uniquely 
e scale reading system you pre- smooth, positive feel. Both instruments 
e ta surprisingly low cost. feature a combined Corona (dot) and 
The Topcon LM-T5 comes with conventional American-style cross line 
your choice of a conventional single target to enhance lens measurement. 









scale reading system or with Topcon’s There’s a full vertical tilt up to 90° for 
patented Double Scale System for fast, contact lens work. The large, quick- 
simple lens neutralization. action lens table accommodates all 
standard lenses or frames wp to 90mm 

diameter. And the filter flips in and out 
easily with an external lever. 

See the Topcon LM-TS. Feel its qual- ` 
ity and precision at your Topcon dealer. 
Or write for details. 











TOPCON 


A New World of Precision Optics 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
















The problem: 


How to relieve hyperemia caused 
by minor eye irritation. 


The treatment: 


Recommend Visine? (Tetrahydroz- 
oline HCl), a safe and effective 
treatment used in millions of 


The relief: 


With Visine? the onset of 
vasoconstriction is rapid—the 
resulting decongestion dramctic. 


cases of minor eye irritation. 


Visine (Tetrahydrozoline HCl) ... 


an excellent vasoconstrictor 


- among ophthalmic solutions. 


“results seemed to indicate that — Tetra- 


hydrozoline Hydrochloride — is an excellent 
ophthalmic decongestant...” 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956, 


_Effectively relieves ocular 


congestion with a low incidence 
of undesirable side effects. 


*“. „After the effects of vasoconstriction had sub- 
sided the eyes did not become more red than 
previously, indicating the absence of rebound 


vasodilation.” 
Grossmann and Lehman — 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


“There was complete absence of undesirable 
side effects..No untoward changes occurred 
in the conjunctiva or other ocular tissues re- 
gardless of the length of time tetrahydrozoline 


was used.” 
J.J. Stokes—Journal of A.M.A. Georgia, 340-341, November 1958. 


“ain addition to its excellent decongestant 
action, which provided prompt symptomatic 
relief, an important feature of Tetrahydrozoline 
(hydrochloride) is its low incidence of side ef- 
fects...limited to a mild stinging sensation in 
2.1% of the patients.’ 


H.C. Menger—Journal Of à. M.A., Vol. 170, 178-179, May 1959. 


Further confirmation of Visine’s safety is 
provided by the low number of adverse reac- 
tion complaints received. In each of the last 


aan 


five years, such complaints have averaged 
fewer than 2 out of every million bottles sold. 


Quickly provides effective 
decongestant action to bring 
lasting relief. 


A double-blind test conducted among 100 
patients indicated that 87 patients had 
hyperemia-free eyes in 5 minutes or less—59 of 
them in 1 minute or less. Other tests suggest a 
prolonged duration of effect unaccompanied 
by rebound hyperemia. 


Doubie-blind evaluation of Visine— relief of symptoms of eye fatigue 
and irritation. Study *0152-8/72, February 1973. 


ideal isotonic formulation 
provides maximum comfort by 
maintaining normal hydration 
and thickness of cornea. 


Visine ophthalmic solution —with a tonicity 
of about 290 mOsm/kg — matches that of 0.9 
percent sodium chloride solution which is 
normal for tears. Thus Visine is formulated to 
avoid adversely affecting proper corneal 
thickness or causing discomfort. 


Proper combination of both pH 
and buffering capacity assures 
comfortable instillation. 


Visine ophthalmic solution has been ‘or- 
mulated to have a pH of 6.2-6.5 and a low buf- 
fering capacity. This combination provides 
better stability of Tetrahydrozoline HCI and 
minimizes stinging and irritation by allowing 
the product to attain the normal pH of tears 
(7.4) very quickly after instillation into the eye. 

©1979 Plize inc. 
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-Visine 
(Tetrahydrozoline HCI) 
fin excellent 

soconstrictor 
among ophthalmic 





solutions 















tetaħydrozoline -hydrochloride 
chloride; boricsacid: sodium 






sting relief from minor irritation of 
Ay AOke-Smog-Contact lens 
f Gvaloflenses): 












strom or dueto night driving, 
Vi mewng, swimming, wind and sun 


Refr SHES, senthes and helps relieve redness 
caused by misor irritations 


Warning: Use oniy in the eyes. If telief is not ob- 


tained within 48 hours, or if irritation or redness 
persists Or Increases, discontinue use and consult 
your phvsician. infection, pus, draining, foreign 
body in the eye, any mechanical, chemical, heator 


other injury tolhe eye require the immediate atten- 


ton of your physician. As with other eye medico- 
tions, Visine should notie used by individuals with 
glaucoma or ather serious eye diseasas, 

Parents: Keep this and at! other medications out 










ior? drops inegch eye two or 
yeas directed by physician. Visine 
er sterile conditions. 


I ___Visine® i 
| professional samples 

© son request 
‘gp fo receive free samples (twenty-four 4-07. i 


Visine samples) for your patients, just fill out 
l Ihe coupon pelow: 


Name oo Bin 
. Piense print 


J scares ieee 


" 4G0-8.0 
motan Center 

sory Pliger inc: __ 
300 d: Parsippany, NH077054 














NEURO OPHTHALMOLOGY 

-> ` SPONSORED BY 

THE POST GRADUATE INSTITUTE 
OF THE 

NEW YORK EYE AND EAR INFIRMARY 


OCTOBER 9-10, 1980 


E 


NEURO ANATOMY * PAPILLEDEMA * SUPRA-NUCLEAR 


AND NUCLEAR LESIONS 
CEREBRO-VASCULAR INSUFFICIENCY * NYSTAGMUS 
PUPILLARY DISORDERS * VISUAL FIELD DEFECTS 


souk om 


Lecturer: Herman D. Barest, M.D., Assistant Clinical 
Professor of Ophthalmology, Albert Einstein College of 
Medicine and Director of Neuro-ophthalmology, Mante- 


fiore Hospital and Medical Center. 


This course will present a practical approach to Negro- 
ophthalmology and qualifies for 16 credits in Category 1 
for the AMA-CME Physicians’ Recognition Award. The 
course will be augmented with slides and films of actual 


cases. 


Registration fee: $150.00 
Residents: $75.00 
For registration, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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slay. | Be VAT’ s character displays are 

ight, and precisely proportioned. They 
ecause random combinations may be 

play goes up. Successive lines al- 

ly different characters. You can establish 
icrements or in increments of five, all the 
10/10 to 20/400 (for the first time a low-vision 
_patient’s acuity can be closely determined). 
be ‘set up at any viewing distance between 
d 20 feet, with the letter sizes adjusted 
accordingly. A duo-chrome test is built in. 


Your control console. You have your own display showing exactly 
what the patient sees and a control console. That means you 
+ _ can face the patient normally and watch his actions while 
simultaneously selecting displays and monitoring them. 

You select characters and lines instantly at the touch 
of a button. No waiting for slides to advance, no lens- 
cleaning or bulb replacement. 

Patient acuity threshold is established. quickly using. 
B-VAT's zoom control: A 20/15 letter grows in incre- 
ments of five automatically until the patient recognizes. it 
at which point the size is displayed in lighted pinibers 
on your control panel. 

No need to stop and record test results. They. canl 
stored in B:VAT’s l 
“memory” and in- 
stantly recalled for 
recording. 

B-VAT is a better 
idea whose time 
has come. It does 
everything the stan- 
dard test requires, ; 
only faster, more ac- | 

_ curately, and with 
. unprecedented 
< convenience. 
Two good looks L 
will convince you. Mail the coupon or call us and © 
we'll arrange a demonstration. 800-225-0462. _ 




































MID WINTER 
NATIONAL MEETING 


SAHARA HOTEL, LAS VEGAS, NEVADA 
January 29 — February 1, 1981 
d (Meeting adjourns 12:00 noon Sunday) 
| CONTACT LENS ASSOCIATION 
OF OPHTHALMOLOGISTS, INC. 





CONTACT LENS COURSES 


INTRAOCULAR LENS COURSES 





PRACTICAL WORKSHOPS 


FREE PAPERS 


pean na 


CONRAD BERENS LECTURER 
John A. Dyer, M.D. 
DISTINGUISHED VISITING LECTURER 
Thomas F. Spring, M.D. 


a ea 


SYMPOSIA ON CONTACT LENSES 


-SYMPOSIA ON INTRAOCULAR LENSES 





OPHTHALMIC ASSISTANTS COURSE 
PRACTICE MANAGEMENT SEMINAR 


-~ | Free Papers on Contact & Intraocular Lenses. 
| Abstract Accepted No Later than July 1, 1980. An 
|} abstract of 200 words must accompany request. 


Send to: 
Ellis Gruber, M.D. 
Contact Lens Association of 
Ophthalmologists, Inc. 
2620 Jena Street 
New Orleans, Louisiana 70115 








For information regarding rental of exhibit 
‘space, contact: 
Mrs. Marie S. Salassi 
Executive Secretary 
Contact Lens Association of 
_ Ophthalmologists, Inc. 
2620 Jena Street : 
New Orleans, Louisiana 70115 








THE LACRIMAL SYSTEM 
DIAGNOSIS AND THERAPY 
SPONSORED BY 


THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


OCTOBER 3-4, 1980 


EMBRYOLOGY ANATOMY 
SECRETORY/EXCRETORY THERAPEUTICS 
MEDICAL AND SURGICAL DIAGNOSIS 
RADIOLOGICAL TECHNIQUES 


Faculty: Hampson A. Sisler, Course Coordinator; 
Drs. Byron C. Smith; William Cooper; Ira tones; 
Harold Kirshner; Alvin Brackup; Gerhart Schwarz, 
R. Linsy Farris and John T. Simonton. | 
AMA-CME Credits, Category 1: 16 
Registration Fee: $150.00 


For registration and additional information, piease 
write: 


















Jane Stark, Registrar 
Post. Graduate. Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 










That’s what keeps the 

4th Edition of Physicians’ 

CURRENT PROCEDURAL 

TERMINOLOGY the most 

current medical reporting y 
system you can use! y 


For information about CPT-4 in book 
or computer.tape format, write: 
Dept. of Applied Medical Systems 
American Medical Association 

535 N. Dearborn, Chicago, IL 60610. 

























AMSOF®iens quality and value are now available in 
a thin lens: AMSOF THIN. You get the same easy fitting, 
reproducibility and durability as our standard soft. 
contact lenses —plus all the comfort and increased 
oxygen transmission of a thin lens. In addition, with 
three different base curves, you can give even more 
patients the benefits of this new lens. 

So fill out the coupon below. Find out how you'll 
save both time and money with our unique PRN pricing 
-.policy—and how the new AMSOF THIN lens can bring 

‘quality and : value into focus for you. 








One diameter (13.8 mm}, three base curves 
(8.3, 8.6 and 8.9 mm) and a center thickness 
of only 0.06 mm. 


F New tenses $18.00; exchange lenses $9.00. 
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P.O. Box 1693 j 
Norfolk, Virginia 23501 
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BERMUDA ae | 
FIRST INTERNATIONAL | RETINAL SPECIALIST 
INTRAOCULAR LENS SEMINAR 


sponsored by 


Friedenwald Eye Clinic ‘s ; 2 
Maryland General Hospital Medical and Surgical Private prac- 


SOUTHAMPTON August 28 = Sept. 1, 1980 | | tice with University affiliation. 
PRINCESS Rate eee Labor Day : 
HOTEL BER MUD A Wekeni : Excellent opportunity for growth. 


| | Good Salary and fringe benefits. 
-|> Pennsylvania location. 


Come and enjoy a Long Labor Day Weekend learning in beautiful 
Bermuda witha distinguished faculty of Intraocular 
Lens Implant Surgeons including: 


? © © ROBERT AZAR, M.D. (New Orleans) ayr 

LEEDS KATZEN, M.D. (Baltimore) e MR. JOHN PEARCE (England) _ Administrator 
a a “WILLIAM GONZALEZ, M.D. (Washington, D.C.) i 5001 Frankford Avenue 
| WILLIAM HARRIS, M.D. (Dallas): e WILLIAM SIMCOE, M.D. (Tulsa) Philadelphia, PA 


Registration Fee: $275.00 Category | CME Credits 19124 


Registration and Information: Travel Arrangements may be imade thru: 

Bethesda Travel Agency 
“Mrs. Verna Lloyd Ms. Virginia Shaw 
“Miss Lynn Rouchard 4422 East W. Highway 
-7800 York Road « Baltimore, MD 21204 Bethesda, MD 20014 
(301) 296-3839 (301) 656-1670 


ALOHA! HAWAIIAN IMPLANT COURSE 





ANTERIOR CHAMBER LENSES J POSTERIOR CHAMBER LENSES 
Jerald L. Tennant, M.D. Steven P. Shearing, M.D. 


TUESDAY & WEDNESDAY, NOV. 18 & 19, 1980 
HONOLULU, HAWAII 


Sponsored by the Hawaii Ophthalmological Society 


e Atwo- -day tropical update by the leaders of the two — types of 
intraocular lens implantation. 


e A practical didactic course emphasizing surgical techniques, pitfalls, 
and complications. 








write Course Coordinator immediately f 305 Royal Hawaiian Avenue Suite 307 


For information and reservations, | John M. Corboy, M.D. 
Honolulu, Hawaii 96815 i 


Tuition: $200 Category | CME Credit 12 hours 
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MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


WALTHAM: MASSACHUSETTS MADE INU S.A 


color perception, and Purkinje vascular fying those patients whose post-operati 
entoptic phenomenon tests.' While all four visual acuity would be 20/50 or worse.? 
TESIS proved equally adept at identifying Sinclair, $., Riva, E., Loebl, M: Blue field entoptic 
patients with good post-operative visual phenomenon in 

acuity, the Blue Field Entoptoscope was mology 97: 1092, 

shown to be 53% more efficient at identi- 


The Blue Field Entoptoscope: it could give you new insight into sight. 
D Id like to know more about the Blue Field Entoptoscope. 


Name 
Title 
Address mmm Phone 


City State _____. Zip 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 > Telex 94-0633 AO 


| 


mme as me sein sane atte Soni, a: ey Sige sate pata pm cma es al sm ccm ea 











Optemp puts it all 
at your fingertips. 


Alcon’s sterile, disposable cautery is a 
fine surgical instrument, capable of cauter- 
izing with pinpoint accuracy. It gives you all 
the small but crucial differences you need 
-right at your fingertips. 

For an Optemp sample and more in- 

formation send this ad, with your name 
and address to Surgical Products Division, 
Alcon Laboratories, Inc., P.O. Box 1959, 
Fort Worth, Texas 76101. 


“Alcon Surgical 


The Cautery For Ophthalmic Surgery 
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Equipment Report — One Call For Answers. 


Give Yourself A Choice! 


With one Toll Free call you can compare all makes and models 
from these leading Manufacturers of Ophthalmic Equipment. 


Available From One Source — 
House of Vision Instrument Co. 


One call iets you compare all makes and models — 
(pesimeters, slit lamps, ophthalmoscopes. tono- 
meters, retinoscopes, stc.) — and assures that your 
choice:is the right equipment for you. 


No single instrument is “just right” for ai prac- 
tices. Thats why House of Vision Instrument Co. 
provides you with unique advantages in the selec- 
tion, installation and service of ophthalmic instru- 
meats and equipment. 


You choose from the complete selection. 


Fast Service Too! 


Wes have a nationwide team of service profes- 
sionals to assure rapid, properly completed repairs 
anc adjustments. One of our offices is strategically 
located in a major city near you. 


HOUSE OF VISION INSTRUMENT CO. 
1980 University Lane 
Liste, iL: 60532 (312) 960-5880 


TOLL FREE: (800) 323-7207 
in Ilinois: (800) 942-1598 


Armapolis/Baltimore: (301) 621-9798 
(301) 987-4820 

Atlanta: (404) 482-9511 

Boston: (617) 961-2020 


Ciacinnati: (513) 381-0320 
Cleveland: (216) 442-4999 
Dallas: (214) 231-7344 
‘Denver: (03) 825-8355 

Des Moines: (515) 957-5611 
Detroit: (373) 525-6446 
Houston: (713) 820-5272 

Los Angeles: (213) 749-5188 
Milwaukee: (414) 276-0476 
Minneapolis: (612) 335-6818 
New Orleans: (713) 820-5272 
New York: (201) 779-8787 
Oklahoma City: (405) 324-0713 
Orando: (305) 898-0587 
Pittsburgh: (412) 261-6615 
Portland: (503) 761-1241 

San Francisco: (415) 924-6221 
SE Louis: (314) 231-6395 








| HOUSE OF VISION INSTRUMENT CO. 
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santa 

Monica 
Hospital 
Medical 

Center 
Intraocular Lens 


Implantation 


Course 


All Lens Styles 
Intracapsular and Extracapsular 


Special Course Addition 
Extracapsular Technique 


Standard Course covering all lens styles 


Three days $750 


3. Sept. 4-5-6 
4. Dee. 4-5-6 


Check one 
1980 Residents: Half Fee Lunch and amenities included 
Cancellation: $250 non-refundable service charge 


Approved for 9 units each day continuing medical education 
credit CMA and AMA, Category | 


Fee: Three days: $750 


CI Sept. 4-5-6 
Address. 


Cyrene 


The oldest continuous 
implantation course 
in the United States 


TOPICS 
Observation Live Surgery 


Video Observation 
of All Techniques 


Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 
Practice Session — 

Animal and Cadaver Eyes 


Retinal and Corneal Care with 
Intraocular Lenses 


Manual 


FACULTY 

John J. Darin. M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer. M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Robert Hare, M.D. 

Richard L. Holmes, M.D. 

C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
James F Kleckner, M.D. 
Jeremy E. Levenson, M.D: 
Charles E, Olmstead, Ph.D. 
James J. Salz, M.D. 

Clifford Terry, M.D. 

Murry K. Weber; M.D. 


GUEST LECTURERS 

John J. Alpar, M.D. 

Aziz Y. Anis, M.D. 

Robert Azar, M.D. 

Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
Miles A. Galin, M.D, 

Henry Hirschman, M.D: 
Malcolm A. McCannel,’M.D. 
Stephen A. Obstbaum, M.D. 
C. William Simcoe, M.D. 





— Phone ooo. 


Make check payable to Santa Monica Hospital Medical Center 


and mail to Ruth Thompson-Creatura 


Charlie Ruggles Ophthalmology Department 


Santa Monica Hospital Medical Center 
1225 Fifteenth Street, Santa Monica, California 90404 « (213) 451-1511, Ext. 2148 
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NEOSPORIN* 


Ophthalmic Solution Sterile 
(Polymyxin B-Neomycin-Gramicidin) 


NEOSPORIN*® 


Ophthalmic Ointment Sterile 
(Polymyxin B-Bacitracin-Neomycin) 


CORTISPORIN® 


Ophthalmic Suspension Sterile 
(Polymyxin B-Neomycin-Hydrocortisone) 


CORTISPORIN® 


Ophthalmic Ointment Sterile 
(Polymyxin B-Bacitracin-Neomycin- 
Hydrocortisone) 


NOW FULLY STOCKED 
IN HOSPITAL AND RETAIL 
PHARMACIES. 


Thank you for your patience 
during the recent shortage. 






















































VIRA-A 


(vidarabine 
ophthalmic 
ointment), 3% 


Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses jn vitro and: in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

ola toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. in controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
triais, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. f 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 







: : À e during organogenesis induced 
fetal abnormalities in rabbits. When 10°. Vira-A ointment wasap- 
plied to 2 to 3% of the y- surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarab:ne 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dese 
is small, and the drug relatively insoluble. its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

it has also been reported that vidarabine causes chromosome _ 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. in the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic. megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
Studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic. Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- -. 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosyihypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthaimic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 


‘plied to 10% of the 


After re-epithelialization has occurred, treatment for an addi- ie 


tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 
How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied steriie :n 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 

PARKE-DAVIS 
Division of Warner-Lambert Company 


PD-JA-2320-1-P {5-78} Morris Plains, NJ 07950 









A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
VIRUS KERATITIS 











vidarabine ophthalmic ointment), 3% 
Not only as effective but is also effective 
as IDU in treating in patients resistant or 
Herpes simplex virus hypersensitive to or 
_intolerant of IDU* 





» keratitis... 
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Vira-A 
Controlled Trials untreated 


81 Previously 





142 75% had been 
resistant or 
hypersensitive 

_fo!IDU o 


oiled and uncontrolled trials, 70 and 101 subjects, 


artment Parke-Davis. 





ribing information on preceding page. _PARKE-DAVIS 
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RECONSTRUCTIVE SURGERY 
POST GRADUATE INSTITUTE OF 


EYE AND EAR INFIRMARY 
OCTOBER 13-16, 1980 


and 
JOHN T. SIMONTON, M.D. 


_| The course will include observation of surgi- 
- cal procedures in the operating room, lec- 
-tures and anatomical dissection. 


AMA-CME Credits, Category 1: 32 
Registration fee: $400.00 (Luncheons included) 
. For registration and further information, please write: 


New York Eye and Ear Infirmary 


New York, New York 10003 





RICAN SOCIETY OF 










lith ANNUAL SCIENTIFIC SESSION a Ma ets 
Immediately following the Academy Meeting PUERA Er 
30 


12:30-5 pm Friday, November 7, 1980 


8 am-12 noon Saturday, November 8, 1980 
Pick Congress Hotel 


Chicago, Illinois 
HIGHLIGHTING 
A Symposium on 


The Treatment of Orbital Fractures 
And Management of Complications 


A Symposium on 


-Common Ophthalmic Plastic Procedures 


; FEATURING 
Arthur F. Battista, M.D. 
Robert M. Dryden, M.D. 
Charles R. Leone, M.D. 
Allen M. Putterman, M.D. 

$90 Practicing Physicians 

$45 Resident Physicians with 

Letter from Department 


Registration after 
October 1, 1980 
$100 Practicing Physicians 
$50 Resident Physicians with 
-Letter from Department 





OCULOPLASTIC and 






SPONSORED BY THE 







THE NEW YORK 








under the direction of 
BYRON C. SMITH, M.D. 









Jane Stark, Registrar 
Post-Graduate Institute 







310 East Fourteenth Street 





Gerard M. Shannon, M.D. 
Orkan G. Stasior, M.D. 
Eugene Tardy, M.D. 

John L. Wobig, M.D. 


For Information Contact: 
Arthur J. Schaefer, M.D. 
Secretary, A.S.O.P.R.S. 


4766 Main Street 
Buffalo, NY 14226 


8 Hours Category | Credit 
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Worth Four Dot Near Test No. 250 
Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/16") dots for 
greater accuracy at near. Operates on 2 “D” 
batteries (not incl.). Equipped with hanging hook. 


Allen Lorgnette Pinhole Occluder 

Trotter Modified No. 200 

Aele by patient — leaves your hands free! For any 

age: Even children catch on quickly. Very difficult 

‘or gatiant to “cheat” when using. Attached 

|. melaple pinhole flips down easily. Made of high 
‘mpact,dlack linen phenolic. Virtually indestructible. 


































Make testing 
easier and more 
accurate than ever... 


use 
DA-LA UR 
Ophthalmic 
Testing Aids. 
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1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 
felt screen with special grey plotting pencil and 
eraser. No pins needed. Exclusive hidden mounting 
system permits 18" vertical adjustment with 
fingertip pressure. Stays put wherever you let go. 
+ 5, 10, 15 and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 
black thread. 2 
* Generous supply of printed recording charts 
included. 
e 1-1/2 and 2 meter screens available on 
special order. 
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: cekinetic Drums 
_ Mo. 300 













al quality, lightweight, ball bearing drum 

; ins effortlessly at a flick of the thumb. 

< @uarter-nch recess keeps drum body neat and 

| @eas inwnormal office use. Comfort-grip handle of 
enameled hard weod with hang-up hook. 

Mo. 301, Pediatric Model 

Same as No. 300, except features lively, full-color, 

cartoon animal characters to hold the youngster's 

attention. 

Rio. 303 

Same as-Style 300, except for smaller size, which 

fis in medical bag. 

















For full details and complete line catalog, write or phone: 


u) DA-LAUR INCORPORATED 


Dept. A., 140 Crescent Road e Needham Heights, Mass. 02194 (617) 444-3690 
Designed by Ophthalmologists for Ophthalmologists ® 


caaea 


PERMALENS 


(PERFILCON A) 
THE EXTENDED WEAR LENS 

















Permalens® Contact Lenses: not just 
extended wear of a lens, but a lens 
designed specifically for extended 
wear. 

That's why Permalens® Contact 
Lenses are rapidly changing the field 
of vision correction. Now your aphakic 
patients can again experience 
near-normal vision from the moment 
they wake up in the moming. Without 
the bother of daily insertion and 
removal. 

And because of their advanced 
design, Permalens® Contact Lenses 
exhibit a physiological response 
comparable to daily-wear soft 
lenses. Even though your patients 
wear them 24 hours a day, for weeks 
at a time. The long-term acceptance 
of Permalens® Contact Lenses has 
been proven through extensive 
Clinical trials, 

This response is partly due to the 
Permalens® material, perfilcon A, 
which combines high water content, 
high oxygen permeability, and — 
dimensional stability These properties 
were designed into the lens to facil- 
itate oxygen transfer directly through 
the lens, so the comea can receive 
an oxygen supply adequate to main- 
tain itself in a healthy state. 

These properties also make 
Permalens® Contact Lenses more 
supple, and therefore comfortable 
on the patients eyes. Patients have 


extended-wear lens, 


Permalens n5 
(perfilcon A) — 





reported, in fact, theyre the nextbest o 
thing to wearing no lens at ail, 

Easy to fit, Permalers® Contact 
Lenses are available ina range of 
powers from +41,00 fo +417.00 
diopters. And with just feur param- 
eters, the lens fits most comed sizes 
and curvatures, 

Maintenance, too, is uncompl- 
cated. Since Permalens® Contact 
Lenses usually need only be removed 
once a month, cleaning and disin- 
fection are simplified. The. peered 
regimen is Preflex®/Flexsal®/Normol? 
(Thermal regimens can also be 
used.) For re-hydration curing lens 
wear, Clérz® or Adapettes® ova arops 5 
are available. ; 

Patient comfort and convenience : 

„clinically proven safey.. easy. 
fitting. . Simple maintenance, Good : 
reasons why thousands sf. parte 
and practitioners alike have © 
accepted Permalens® cs the 









Hydrophilic Contact lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


For full prescribing information, see next page. 


Now available nation-wide. For 
details, contact your reprenentatie 
or call: 


Goper\ison l Inc. | 


265.N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8170 

in California: (800) 982-6400 


© 1980, Cooper Laboratories, inc. 





gaan 









Permalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 





DESCRIPTION 
The * (pertitcon. A} Hydrophilic Contact Lens is a 
hemispherical shell which covers the cornea and may cover a 
portion of the adjacent sclera. The lens material. perfilcon A, 
isa terpolymer of 2-hydroxyethyl methacrylate, Navinyl-2-pyr- 
rolidone, and methacrylic acid, with ethyleneglycol dimethacrylate 
as. a crosslinking agent. The hydrated lens consists of 29% 
partioon A and 71% water by weight. The gas permeability of 
armatens® Hydrophilic Contact Lenses, using the Fatt method? 
pas been determined to be: 42.0.x 10°" cm?+mi O2/secemlemm Hg 
ati 





ACTIONS 

When placed onthe human cornea, the hydrated Permatens* 
Hydrophilic Contact Lens acts as a refracting medium to comperi- 
sate spherical ametropias, 


INDICATIONS AND USAGE 
Aphakia 
Permaiens* (perfilcan A) Hydrophilic Contact Lenses are 
indicated for extended-wear aphakic vision correction in persons 
with non-<diseased eyes. 
Note: Supplemental spectacies may be required, in some 
conditions, to provide near vision.or to compensate for 
uncorrected refractive astigmatism. 





CONTRAINDICATIONS 


Permaiens® Hydrophilic Contact Lenses are contraindicated by 
the presence af any of the following conditions: 
4. Acute and subacute inflammations of the anterior segment 
of the eye: 
2. Any eye disease which affects the cornea or conjunctiva, 
3. insufficiency of lacrimal secretion. 
4. Corneal hypoesthesia, 
§, Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. 








WARNINGS 


Abrasions and Infections 
ifa jens becomes less corntortabie than it was when it was first 

. placed on the wearers cornea, the lens should be removed and 
inspected for the presence of a foreign body, lens coating. 
deposits. or lens damage. If examination of the patients eye 
reveals any eye abrasion, ulceration, irritation or infection, or any 
other abnormal eye condition is observed concurrently with lens 
wear, ea fens shouid be removed immediately and a physician 
consulted. 


Patients should not be fitted with Permatens* (perfiloon A) 


Hydrophilic Contact Lenses during the post-operative period until, 
ir the opinion of the surgeon, the eye has healed completely. 


“Medications and Eye Drops 
Permalens* Hydrophilic Contact Lenses must be stored in an 
appropriate solution when off the eyes. The solution used is 
dependent on the system selected for disinfection. When the 











lénses aré disinfected with the thermal disinfection system, they 
may be stored in PERMASOL Rinsing and Storage Solution 
isterie buttered balanced salt solution preserved with edatate 
disodium 0.1% and thimerosal 0.001%} or BOILNSOAK® Sterile 








Saline Solution (sterile buffered isotonic solution containing boric 
acid, sodium borate, sodium chloride 0.7%, preserved with 
Thimerosal (Lilly) 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection system, they 
may be stored in FLEXSOL’ Sterile Disinfection and Storage 
Solution (sterile buffered isotonic soiution of sodium chloride, 
sodium borate. boric acid, polyvinyipyrrolidone. polyoxyethylene 
and polyoxypropylene. preserved with Thimerosal (Lilly) 0.001%, 
chlorhexidine 0.005% and edetate disodium 0.1%). 


Only the above solutions and the following may be used with 
Permaiens® Hydrophilic Contact Lenses: 


1. PREFLEX® Sterile Cleaning Solution (sterile solution of a 
nonionic cleaner preserved with Thimerosal {Lilly} 0.004% and 
edetate disodium 0.2%). 

2. NORMOL? Sterile Rinsing Solution {sterile buffered isotonic 
aqueous solution of sodium chloride, socium borate and boric 
acid, preserved with Thimerosal {Lily} 0.001%. edetate disodium 
0.1%. and chiorhexidine 0.005%} 

3. CLERZ® Lubricating and Rewetting Eye Drops (sterile 
solution preserved with edetate disodium 0.1% and Thimerosai 
{Lilly} 0.001%). 

4, ADAPETTES? Sterile Lubricating Solution (buffered isotonic 
aqueous solution containing Adsorbobase* (polyvinyipyr- 
rolidone with other water-soluble polymers), Thimerosal (Lilly) 
0.004%. and edetate disodium 0.1%). 


No conventional (hard) contact lens solution should be used 
Only those solutions specifically recommended by your eye-care 
practitioner should be used during wear. 


WEARING RESTRICTIONS 

Permalens® {perfiicon A) Hydrophilic Contact Lenses shouid not 
be worn while swimming or in the presence of noxious or irritating 
vapors. 


Lens-Care Regimen 

Patients must adhere to the recommended lens-care regimen 
of Permalens” Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular 
infections which might result in corneal ulcers. 


PRECAUTIONS 


Storage 
Permaiens® Hydrophilic Contact Lenses must be stored in the 
appropriate storage solution: PERMASOL™ Rinsing and Storage 
Solution, BOILNSOAK* Sterile Saline Solution, or FLEXSOL" 
Sterile Disintection and Storage Solution, depending on disinfect- 
ing methods used. If left exposed to air, the lenses will dehydrate, 
become brittle and break readily. If a tens dehydrates, it should 
be soaked in one of the following until it returns to a hydrated 
(soft) pliable state: 

1, PERMASOL” Rinsing and Storage Solution 

2. BOILASOAK*® Sterile Saline Solution 

3. FLEXSOL® Sterile Disinfection and Storage Solution 


PERMA-case™ Contact Lens Storage and Carrying Case should 
be used for storing jenses. 


Hygiene 

Hands must be washed and rinsed thoroughly, and dried betore 
handling the lenses. Cosmetics. lotions, soaps and creams must 
not come in contact with the lenses since eye irritation may 
result. If hair spray is used while the lenses are being wom, the 
eyes must be kept closed until the spray has settled 


Cleaning and Disintecting 
Prior to wearing, Permalens® (perfilcon A) Hydrophilic Contact 
Lenses must be both cleaned and disinfected. 


Cleaning: Monthly removal for cleaning is recommended. 
However, at the discretion of the eye-care practitioner, the lenses 
may be removed at a frequency adjusted to the needs of each 
patient. Each time the lenses are removed from the wearer's eyes, 
both surfaces of the lenses must be cleaned using several drops 
ot PREFLEX® Sterile Cleaning Solution. Between regular 
cleaning periods, CLERZ* Lubricating and Rewetting Eye Drops 
or ADAPETTES* Sterile Lubricating Solution may be used to 
maintain tens hydration while being wom 


Routine Thermal Disinfection Method: Permaiens* Hydrophilic 
Contact Lenses may be effectively disinfected using a low-heat 
disinfecting unit approved for use with hydrophilic contact lenses. 
After cleaning with PREFLEX® Sterite Cleaning Solution, rinse 
lenses with PERMASOL™ Rinsing and Storage Solution or 
BOILNSOAK" Sterile Saline Solution, and disinfect ina RINCON* 
fow-heat Thermal Disinfection Unit or other approved unit. The 
jens storage containers must be emptied and filled with fresh 
PERMASOL™ Rinsing and Storage Solution or BOILASOAK* 
Sterile Saline Solution just prior to disinfecting the lenses. 


Alternate Thermal Disinfection Method: if a thermal unit is not 
available, the following disinfecting system can be used 
temporarily. After cleaning the lenses according to instructions, 
tili each chamber of the PERMA-case™ with PERMASOL” or 
BOILNSOAK? Bring a pan of water to a rolling boil. Remove the 
pan from heat. Place the sealed carrying case into hot water and 
allow to coal, When the water is cool, lenses have been disinfected. 


NOTE: USE OF THE RINCON® THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON AS POSSIBLE. 


Chemical Disinfection Method: Disinfection with PREFLEX*® 
Sterile Cleaning Solution, FLEXSOL* Sterile Disinfection and 
Storage Solution and NORMOL* Sterile Rinsing Solution has 
been shown to be an effective disinfection system. Following 
each removal, Permalens* Hydrophilic Contact Lenses must be 
cleaned with PREFLEX® Sterile Cleaning Solution and rinsed 
with NORMOL® Sterile Rinsing Solution. Each time the jens is 
stored, the PERMA-case™ Contact Lens Storage and Carrying 
Case must be emptied and refilled with fresh FLEXSOL-* Sterile 
Disinfection and Storage Solution. Fresh FLEXSOL* Sterile 
Disinfection and Storage Solution must also be used when 
disinfecting a iens 





WARNING: FLEXSOL* STERILE DISINFEC ON AND 
STORAGE SOLUTION SHOULD NEVER BE 3SED WITH HEAT. 


LENS EJECTION 


Occasionally, a lens may become partially dehadrated durng ` 
sleep. This may result in the tens being disiodgad from the eye by « 
lid action or rubbing the eyelids. Dislodged or “dutinely removed 

tenses shouid be thoroughly rehydrated in onexof the following 

solutions: 


1. PERMASOL” Rinsing and Storage Solutien 
2. NORMOL* Sterile Rinsing Solution 
3. BOILNSOAK* Sterile Saline Solution 


After the fens returns to a soft. supple state it ssould be cleaned 
and disintected prior to replacement on the ey 


ADVERSE REACTIONS 


Serious comeai damage may result trom wearng lenses which 
have been soaked in conventional hard contac: lens solutions. 
Eye irritation may occur within a short time afte” putting on a lens 
stored in a solution of improper pH or tonicity. temoval of the 
tens will relieve the irritation. 

Excessive tearing or redness, unusual eye seczations, reduced 
visual acuity, and photophobia are not normal, ` these symptoms 
occur, the patient should be examined by an ev=-care practitioner 
to determine the cause. 


DOSAGE AND ADMINISTRATION 


Fitting 

Conventional methods of fitting contact lensescio not app’y to 
Permaiens” (perfiicon A} Hydrophilic Contact senses. Fora 
detailed description of the fitting technique, remr to the Perma- 
lens* Hydrophilic Contact Lens Professional F-ting Guide, 
copies of which are available from Cooper Laberatories, Inc., 265 
N. Whisman Road, Mountain View, California 9043. 


WEARING SCHEDULE 


* Hydrophilic Contact Lenses are irdicated for 
extended-wear (24-hour) use, without a gradux: daily increase in 
wearing time required, Cleaning is recommensed at monthly 
intervals. However, at the discretion of the eyescare practitioner, 
the lenses may be removed at a frequency adë:sted to the needs 
of each patient 


Lens Care and Handling 

Care must be taken on the initia! visit to ensuresthat the patient 

is supplied with all necessary accessory produxts and fully under- 
stands all care and handling instructions for th lenses. Regular 
post-fitting visits are necessary to assure patiewt health a 
compliance with instructions. 


HOW SUPPLIED 

Each tens is supplied sterile in a sealed glass wat containing 

a buffered isotonic salt solution. The vial is mawed with the 
dioptric power base curve, diameter, tot number. and expiration 
date of the fens. 


Accessories 
Patient Care Kit Cat. #802303 
Wearers Manuai Cat. #802445 
PERMA-case™ Contact Lens Storage 

and Carrying Case Cat. #802310 
FLEXSOL* Sterile Disinfection and 

Storage Sotution* Cat. #901 105 
NORMOL* Sterile Rinsing Solution* Cat. #901275, 
PREFLEX? Sterile Cleaning Solution” Cat. #901310 
CLERZ* Lubricating and Rewetting 

Eye Drops Cat. #801045 
PERMASOL” Rinsing and Storage i") 

Solution Cat. #801310 a 
RINCON” Therma! Disinfection Unit** Cat. #902385 
BOILNSOAK* Sterite Saline Solution* Cat. #901035 
ADAPETTES" Sterile Lubricating 

Solution Cat. #901003 
CAUTION: Federal Law Prohibits Dispensing without 
Prescription 


Pani Morris JA. A survey of gas-permeable contactienses Ț7———— 
The Opticiat: 27-36 INovember 4. 1977) 


*A product of Burton, Parsons & Company, Inc. 
"A product of Rincon industries. tne 
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265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8470 

in California: (800) 982-6400 





Peyrnan, Sanders & Goldberg 
PRINCIPLES AND PRACTICE 


OF OPHTHALMOLOGY 


Representing a major achievement in the field, this comprehensive, 
three-volume set provides the practitioner with a manageable, 
sensible, and thoroughly up-to-date illustrated clinical reference. 
Coverage includes: anatomy, optics and refractions, anteriorsegment 
disease, retina, vitreous, uveal tract, medical ophthalmology, neuro- 
ophthalmology, orbital tumors, oculoplastics, and ocularemergencieés 
and trauma. 

Edited by Gholam A. Peyman, MD; Donald R; Sanders, MD: and Morton E 
Goldberg, MD: all of the Eye and Ear Infirmary, University of IHinois 

at tne Medical Center. Chicago. Three volumes: About 2000 pp. Hlustd. 
About $250.00. Ready soon. Order #7228-0. 


Chumbley Pee a 
OPHTHALMOLOGY IN INTERNAL MEDICINE 

To aid internists and ophthalmologistsin the cooperative maragement 
of patients and improve communication between the two fisids, an 
author conversant in both presents the new developments n theory, 
research and practice, All major areas of internal medicine are 
included, with thorough consideration of both general and ocular 
manifestations foreach disorder covered. Special emphasis is 
placed on endocrine disorders, rheumatologic disorders, amd 
infectious diseases. 


By Lee C. Chumbley, MD. About 290 Pp. 195i. About $26.00. Ready soon. 
Order #2578-9. 


dical publishing. 


Fraunfelder & Roy l 
CURRENT OCULAR THERAPY 


An excellent reference on ocular drugs, this new work includes a 
concise definition of each disease discussed, its incidence and: 
epidemiology. a summary of alternative and adjunctive therapies, 
periocular areas involved, and precautions for use of drugs: Nearly 
400 conditions are defined and appropriate treatment.summarized. 


By Frederick T. Frauntelder, MD, Prof. and Chairman, Dept. of 
Ophthalmology. Univ. of Oregon Health Sciances Center, Portland: 
Formerly Prof. and Chairman, Dept. of Ophthalmology, Univ. of Arkansas 
for Medical Sciences, and Consultant, Little Rock Veteran's Administration 
Hospital. Little Rock; and F. Hampton Roy, MD, FACS, Clinical Assoc. 
Prof., Dept. of Ophthalmology, Univ, of Arkansas for Medical Sc:ences, 
Baptist Medical Center, Little Rock. Associate Editor: S. Martha Meyer. 
Research Assoc., Dept. of Ophthalmology, Univ. of Oregon Heath 
Sciences Center, Portland: Formerly Research Asst; Dept. of Qohthal- 
mology, Univ. of Arkansas for Medical Sciences, Little Rock. About 705 pp. 
Ready soon. Order #3860-0. 


Mail this no-risk coupon today, 


Pree eee ee ee ee 


W. B. Saunders- 


Send on 30-day approval: 


LI PEYMAN #7228-0 C) FRAUNFELDER #3869-0 


C) CHUMBLEY #2578-9 
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Teaching 


l-Quest, Inc., Dept. AO 8/80 
P.O. Box 493, Antioch, CA 94059 
(415) 757-8700 


| would like to take advantage of this 
Ye t introductory offer. Send me a sample 

of the Rainin Lens Guide System. 
Sample unit $3.50 | E 
Mini Pack @ $19.75 (5 units each) $ 
Postage and handling $1.00 
California residents add sales tax $ 
O Please send TOTAL $ 
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Lens Guide” 
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FLUORESCEIN ANGIOGRAPHY 
AND 
ARGON LASER 


OCTOBER 10-11, 1980 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


FACULTY 
LOUIS V. ANGIOLETTI, JR., M.D. 
FRANCIS E. CANGEMI, M.D. 
RONALD CARR, M.D. 
SEYMOUR FRADIN, M.D. 
CLYDE R. LOCKE, M.D. 
ROBERT C. MICKATAVAGE, M.D. 
THOMAS 0. MULDOON, M.D. 








KENNETH NOBLE, M.D. 
LOUIS R. PREVITE, M.A. 


GERALD WILSON 
BARRY WRIGHT, M.D. 


ata 
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The historical development, technique and interpretation of fluorescein 
angiography of the retina, with special emphasis on the differential 
diagnosis of macular lesions, retinal vascular diseases and intraocular 
tumors. The basic physics and biophysics of the argon laser and its 
application to various ocular diseases in the treatment of maculopathies 
and diabetic retinopathy. Demonstration of fluorescein angiography and 


argon laser photocoagulation technique. 
AMA-CME Credits, Category 1: 16 
Tuition: $200.00. 
For registration and additional information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


1368 


Check or money order must accompany order. Prices subject to change without notice 
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JAMES C. NEWTON, M.D. 


MORTON L. ROSENTHAL, M.D. 
JOSEPH B. WALSH, M.D. 
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Dow Corning : 
Ophthalmics Ea (dimefilcon A) 


GELFLEX® (dimefilcon A) Contact Lenses 


Description: The GELFLEX® (dimelilcon A} Contact Lens isu } 
approximately 13.4mm chord diameter and 0.06mm te 9.80ram 
terial, dimetilcon A, is a hydrophilic copolymer ai 2- hydroxyett 
oss-linked with methylene glycol d 
on A and 36% water by weight when imm 
Hered with sodium bicarbonate. 
Indications: GELFLEX® (dimetilcon A) Contact Lenses are ind 
of vision in persons with non-diseased eyes having spher 
n of 1.50 diopters or less and/or corneal ashgmatism o 
and aphakia. 
Contraindications: GELFLEX® (dimetilcon A) Contact Lenses are 
the presence ol any of the following conditions: L. Acute and su 
of the ant lor segment of ise eye nf An y eye disease which alte 
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mea or con 
a: $. Any sys- 
temi ic eode which 1 may lea the eye vene or may be exaggerated by wearing 
of contact lenses. 

Warnings: Medicaments and eye dropa— GELFLEX® (d: 
must be stored ONLY in Soft-Therm® or BOILnNSOAK® a steril 
‘lexsol® a sterile soaking solution. No ophthalmic so 
iding conventional (hard) contact lens products, may b 
GELPFLEX® idimetilcon A) Contact Lens wearers immediately prc 
is worn, Only the recommended disiniectan soaking solutions So! 
BOILNSOAK® or Flexsol® the recommended cleaners Soft Mate® 
ommended rinsing solution. Normol® or the recommended lubricating 
Adapeties® may be used on the GELFLEX® (dimetilcon A) Contact L 
tients - Aphakic patients should not be fitted with a GELF ‘(dim 
Lens until, in the opinion of the surgeon, the eye has healed completely. Abrasions 
and infections- If a lens becomes less comfortable to the wearer than when it was 
irst placed on the cornea, the lens should be rernoved immediately and the wearer's 
eye and the lens examined for the possible presence of a foreign body. lf any corneal 
abrasion. ulceration, irritation or infection is present. a physician should be consulted 
immediately. Wearing restrictions ~- GELFLEX® (dimetileon A} Contact Lenses should 
be removed before sleeping or swimming or in the presence of noxious and irritating 
vapors. Visual blurring - When visual blurring occurs, the lens must be removed 
until the condition subsides. Lens care procedures ~- Patients must adhere to recom- 
mended daily lens care procedures, Failure to follow these procedures m Say result m 
development of serious ocular infections. Before handling the lenses, hands must be 
washed, rinsed thoroughly. and dried with a lint-free towel. Comets. Johans: soaps 
and creams must not come in contact with the lenses since eye irritation may result. If 
hair spray is used while the lenses are being worn, the lids must be kept closed unt! 
the hair spray has settled or the lenses should be inserted alter the use of any sprays. 
Never use fluorescein while the patient is wearing the lenses because the lenses will 
become discolored: Whenever fluorescein is used, irrigate the eyes with irrigating so- 
lution or preserved saline solution and wait at least one hour beiore replacing the 
lenses. Too early replacement may allow the lenses to absorb residual fuoresceir. ir- 
reversibly. 

Precautions: Storage - GELFLEX® (dimetilcon A) Contact Lenses r 
ONLY in Sott-Therm® BOILnSOAK® or Flexsol® If left exposed to air, the lenses will 
dehydrate, becoming hard and more prone to damage. It a lens dehydrates, it should 
be soaked ONLY in Soft-Therm® BOILnSOAK® or Flexsel® until it returns to a soft, 
supple state. Rehydration rarely takes more than 30 minutes after which the lenses 
should be cleaned and disinlected. Cleaning and disinfection GELFLEX® (dimeiil- 
con A) Contact Lenses MUST be BOTH cleaned and disinfected daily. One procedure 
does not replace the other, Cleaning — Daily cleaning is necessary to remove mucus 
and other deposits from the lens surfaces. This is accomplished by using either Soft 
Mate® or Preflex® on a daily basis. Surface accumulations which are not removed 
daily may damage a lens. If this should occur, reinstruct the patient in proper lens 
care procedures, Disinfection -~ Lenses must be disinlected daily accordi ing to the 
heat disinfection or chemical disinfection regimen, Heat disinfection with the 
GELFLEX® Disinfector, Contact Lens Case and Soit-Therm® or BOILnSOAK® has been 
tested microbiologically and shown to be an effective disiniecuon procedure for 
GELFLEX® (dimefiicon A} Contact Lenses, GELFLEX® (dimetilcon A) Contact Lenses 
must be cleaned daily with Soft Mate® or Preflex® Fresh Soft-Therm® or BOILMSCAK® 
must be used daily for storing the lenses. The GELFLEX® Contact Lens Case must be 
emptied and refilled with fresh Soit-Therm® or BOILNSOAK® solution each time the 
lenses are stored. If a GELFLEX® Disintector is not available for disiniection of the 
lenses, the lenses must be boiled in the GELFLEX® Contact Lens Case in a pan of 
water for 10 minutes. Chemical disinfection with Flexsol® has been tested micro- 
biologically and shown to be an effective disiniection procedure for GELFLEX® (d:- 
metilcon A} Contact Lenses. GELFLEX® {dimetilcon A) Contact Lenses must be 
cleaned and rinsed daily, or alter wearing with Preflex® and Normol® The Burton. 
Parsons storage case must be emptied and refilled with fresh Flexse!® prior to dis.n- 
fecting the lenses. Fresh Flexsol® must be used daily for storing and disinfecting the 
lenses. 

Warning: Do not mix or alternate the disinfection and storage systems. Flexsol® 
should not be used with heat. 

Adverse reactions: Serious cornea! damage may result irom wear 
has been soaked in a conventional hard contact lens ton containing preservctives 
which should not be used with soft hydrophilic cont enses. On rare occasions, a 
iens may adhere to an eye as a result of the patient sleeping with the lens on or wear- 
g a hypotonic lens. Ifa lens adheres for any reason, apply a few drops of Solt- 

rm or BOILNSOAK® or Adapeties® directly to the eye and wait the lens 
moves ireely belore removing it. The appearance of rainbows or hi aroun 

cial lights, often symptomatic of corneal edema, or the blurring of vision 
lenses are worn ior excessively long periods. Removal af the lenses | 
hour wi ally relieve these symptoms. lf symptoms persist. reeval: 
made. Excessive tearing, unusual eye secretions and photophobia are r 
these symptoms occur, the patient should be examined to determine 
CAUTION: Federal law prohibits dispensing without a prescription. Soft-Ti 

and Soft Mate® are made by Barnes-Hind Pharmaceuticals, Ine., Sunnyvale. CA 
$4086. BOIL SOAK® Prefiex® Flexsol® Normol® and Adapettes® ar >y Buton, 
Parsons & Co., Inc., Washington, D.C. 20027. Al tems mentioned e avail- 
able in retail drug outlets. 
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GELFLEX* MT / GELFLEX’ 


(dimetilcon A) 


SOFT CONTACT LENSES 


© Copyright Dow Coming Ophthalmics, Inc. 1980 











tc be selec on ie simplified 
fiting.. st ecmilined selection 
. lmprove: comfort and 
visual acuity for patients. 
But ‘he most notable 
feature cf GELFLEX-MT is 
its peri neral curve. 
available 
thin lenses with mono- 
curve or small bac 
surface bevels, 
GELFLEZ-MT provides a 
poster or secondary curve 
that's true, wide, and 1.5mm 
flatter ‘than the base curve. “© 
is superior corneal 


at meet most myopic, oS 
phakic patient requirements. 
meter and 0.2-mm-step bc 
mately 85 percent of the average 
.. help assure patient satisfaction 
it complaints and return visits 
ELFLEX-MT... standard and m srothin cent 
ucts of Dow Corning Technology. ‘ 
1-800-446-8105. (In oe 1-800- os 2-8. 


2 Copyngnt De ‘wing Ophthalmixs. Inc. 1980 
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12th ANNUAL ESTELLE DOHENY EYE 
FOUNDATION CONFERENCE 
Sponsored by 
ESTELLE DOHENY EYE FOUNDATION 
and 
UNIVERSITY OF SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 





OCTOBER 1, 2, and 3, 1980 a CVE FOUNDATION 


Los Angeles Hilton Hotel—930 Wilshire Bouievard, Los Angeles(4017 


MEDICAL AND SURGICAL MANAGEMENT 
of INTRAOCULAR INFLAMMATION 


This course is designed to aid the practicing ophthalmologist in the diagnosis and medical and surgical 
management of intraocular inflammation including various uveitis syndromes, endophthalmitis (endogenous and 
post operative), opportunistic infections in the compromised host, cataract extraction in the uveitis patient, etc. 
A practical office-oriented approach to the clinical evaluation and laboratory work-up of patients with uveitis will 
be emphasized, and a detailed description and syllabus describing this approach to diagnosis, work-up, and 
therapy. will -be available to all participants. 





Discussions of various uveitis syndromes (Toxoplasmosis, Pars Planitis, Candida, Cytomegalic Incluson 
Disease, Herpes Simplex and Zoster, Toxocara, J.R.A., etc.) will inelude diagnostic criteria, natural course, spec fic 
therapy, and prognosis. Special attention will be given to the management of complications of ocular 
inflammation including surgical procedures in the uveitis patient: cataract extraction (indications, techniques, 
results), glaucoma surgery, retinal detachment procedures, and lensectomy and vitrectomy techniques. 


Inflammatory complications following |.0.L. insertion will be discussed, including cystoid macular edema. 


A special section on the uses.and abuses of corticosteroids and the various non-steroidal anti-inflammatery, 
and immunosuppressive agents will be included as well as a section on complications of these drugs. 


The role of special diagnostic studies including ultrasonography, electrophysiology, fluorescein angiography, 
etc. will be discussed. A special feature will be the “Participating Workshops” in fluorescein angiography, 
ultrasonography, electrophysiology, and clinical pathologic correlations. 


The Estelle Doheny Memorial Lecture—Herbert E. Kaufman, M.D. 
A. Ray and Wendell C. Irvine Memorial Lectuee—G. Richard O'Connor, M.D. 


LLL ETEEN ETA ECL TIE TE EL I TD ITE EE I INT OE NE EEL ET IES NE TIE TEN TE ETT, 


GUEST FACULTY DOHENY EYE FOUNDATION—UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Robert S. Coles, M.D. Janet C. Blanks, Ph.D. H. John Shammas, M.D. 
James H. Elliott, M.D. - Edward F. Cherney, M.D. Ronald E. Smith, M.D. 
Rudolph M. Franklin, M.D. Kenneth R. Diddie, M.D. Ronald H. Akashi, M.D. 
Conrad L. Giles, M.D. Steven E. Feldon, M.D. Bernice Z. Brown, M.D. 
William A. Godfrey, M.D. James V. Jester, Ph.D. Jerry F. Donin, M.D. 
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Monocular indirect ophthalmoscope 


Charles endephotocoaguiator Iris coagulator attachment 


Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation procedures 
whenever desired. This high quality, lightweight, compact instrument may be placed on a roll-around table and 
phigged to ang outlet for mobility within office, clinic, or hospital. The unit can be hand carried from one facility 
to another. What’s more, its attractive low price makes the LOG-3 an exceptionally cost-efficient ophthalmic 


instrument for private practice or institutional use. 


Log-3 Features 

@ Direct ophtizaimoscope delivery system standard. Monocular indirect erect image system with zoom end focus 
optional. 3S 

© A Charies Endophotocoagulator for Trans Pars Plana coagulation may be used. 

® Powerful 30€ watt Xenos lamp with built in parabolic reflector permits 1.5° aperture for close macula work and 6° 
for fast and efficient pan retinal application. 

© Unique “opumatic” control combines power and time settings in a single dial. 


®@ Articulated arm extends to make patient repositioning un- a a siege 
a VISION 
oe clinitex =~ 
devices corp. 


© Operates on any standard line voltage. 
World's Leader In Portable Photoccaguistors 


@ No installaton costs. 183 newbury st./danvers, ma. 01923/USA 
(617) 774-0415 cable clinitex/danvers TWX 710-347-1721 









NEPTAZANE 
broadens the options 
to expand the care 






Și ince glaucoma patients are not alike, the broader 
the options for systemic L.O.P control, the 
greater the odds that a wider range of patients may 
rond. That’s why the qualitative differences in 
NEPTAZANE therapy are worth knowing about. 
With NEPTAZANE Methazolamide, you can expect 
ne intended ocular effects with little systemic 

dosis. It has excellent penetration into aqueous 

or. And its comparatively slow excretion 

tern permits effective I.O.P. control with conve- 

ent b.i.d, dosage. 

- There are enough differences in its side effects 
le, too, to make a significant difference to many 
ients. Intolerance, if it develops, is more likely to 
sociated with drowsiness and fatigue than with 
discomfort, pee or diuresis. And it’s free 


ial of systemic LO.P control to 
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“Methazdamide 
Tablets 50 mg. 


Therapy worth 
knowing more about. 



























NEPTAZANE Metházolamide 
Before prescribing, please consult complete 
product information, a summary of which 
follows: 
Indications: For adjunctive treatment of 
chronic simple (open angle) glaucoma, 
secondary glaucoma, and preoperatively 
in acute angle closure glaucoma where delay 
of surgery is desired in order to lower 
intraocular pressure. 
Contraindications: Severe or absolute 
glaucoma and chronic noncongestive angle 
closure glaucoma. Of doubtful use tn: 
glaucoma due to severe peripheral anterior 
synechiaé or hemorrhagic glaucoma. 
Adrenocortical, hepatic, or renal ae 
insufficiency; electrolyte imbalance state, egs 
hyperchloremic acidosis; sodium and © 
potassium depletion states. ae 
Warnings: Although teratogenic ee deni- 
onstrated in rats at high doses have not been 
evidenced.in humans, Methazolamide should 
not be used in women of child-bearing 
potential or in pregnancy, especially in the 
first trimester, unless the expected benefits 
outweigh potential adverse effects. 
Precautions: Use with caution in patients with 
cirrhosis ‘or hepatic insufficiency to forestall 
hepatic coma; those on steroid therapy; those 
with pulmonary obstruction or emphysema 
to avoid acidosis. Electrolyte balance should be 
maintained. Although not reported thus 
far with this drag, reactions common to 
sulfonamide derivatives, such as fever, 
leukopenia, hemolytic anemia, bone marrow 
depression or renal calculiymay occur. 
Adverse Reactions. (relatively mild and 
disappear ¢ on withdrawal or dosage adjustment): 
anorexia, nausea, vomiting; malaise, fatigue 
or drowsiness, headache; vertigo, mental con- 
fusion, depression, paresthesias. Urinary 
citrate excretion and-uric acid output is 
decreased during use of this drug, but urinary - 
calculi have not been reported. 
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A Division of American Cyanamid Company. 
Wayne, New Jersey 07470 
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Practitioners who demand a truly 

- thin lens with good stability, and 
». of those who want a larger 
diameter Aquaflex lens. 


Super Thin Low Plus. 
With our new 13.8mm Super 
Thin tow plus tens, Aquafiex 
now offers a compiete line of 
spherical lenses. Central 
thickness ranges from 
Timm for plano to .28mm 

for +6.00 D. Minimum optical 
zone, 9.0mm. 


Easier to Handle. 

If you've had problems with other thin 

lenses curling, shriveling up, turning inside 

out, try the new Aquaflex Super Thin...it has 

the same performance features you've come to 
expect from our standard minus and high plus 

lenses, including easier handling. 























' Feeling is Believing. “=” 


Make a comparison yourself. Send in this coupon for a 
demonstration sample of our Super Thin jens, Handie 
, it, feel it and compare it to any thin lens you've used 

ı before. 
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Contact Lens Products 


UCO Optics, Inc., oe M, 3000 Winton Road South, 
Rochester, N.Y 14623 
Call toll-free: 800-828-4580 (800-462-4332 in New York). 













FACULTY: 

M. Albom, M.D. J. Hagedoorn, Ph.D. 
< M: Baskin, MD. S. Hecht, M.D: 

R. Coburn, M.D. L. Herman, Ph.D. 
N.-Cousins, Esq. A. Messina, M.D. 
M: Dunn, M:D. N. Pastorek; MD 
H. Gould, M.D. E. Wiggs, MD. 
M: Guibor, C.O. D. Wolfley, M.D: 

P. Guibor, M.D. and others. 


Ms: Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 


Clip and mail with registration fee: 
October 22- 25, 1980 
OCULOPLASTIC. REGISTRATION FORM 
Registration. $650.00 


Address 
City 
Telephone (. 


(circle one) 


Make check payable: “The Oculoplastic Foundation; Inc. 
OCULOPLASTIC: COURSE 


SYMPOSIUM 
ON 
THE ANTERIOR SEGMENT 











Fairmont Hotel 
University Place 

New Orleans, Louisiana 70140 

(504) 529-7111 















Kenneth G. Haik, M.D. 
Symposium Coordinator: 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
~ (504) 581-3714 








Bani: Annual Cadaver Courses 
of the ; 
Hew Pork Medical College-Westchester County Medical Cenie 


OCULOPLASTIC SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT |) 
October 22-25, 1980 SUBJECTS: . 





New York, N.Y, 10021 (212). 734-1010. 


NANG: ce os eek ee 


Specialty: Ophth— -ENT—Plastic—Derm 








FEBRUARY 20 AND 21, 1981 
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Cosmetic Biephacaplest Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, ‘Ectropion, Orbital 
Fractures, Orbital Tumors and Chemosurgery. 


SPECIAL FEATURES: es 

è Live Surgical Demonstration Video 

© Video Tape Surgery and Cadaver Dissections 

© Film and Lectures Ss 

© PARTICIPANT'S CADAVER FOR PRACTICAL SURGICAL DISSECTIONS 
© Course Outlines; Manuscripts; Materials 

© Sutures & Needles Courtesy 

© Scheduled Transportation Motel to Medical Center (15 min.) 

o Banquet & Daily: Luncheons included. 


FUTURE MEETINGS 


February 14-21, 1981 
international Oculoplastic 
Society: Congress 
Venezuela 


March 15, 1981 

American. Society Contemporary Ophth, 
Oculoplastic. Section 

Disney World—Orlando, Florida 


NEW! 


LEARN HEALON 
VISCOSURGERY TECHNIQUES FIRSTHAND 


INTRAOCULAR LENS IMPLANTATION 

CATARACT EXTRACTION 
(ICCE, ECCE, PHACO) 

PENETRATING KERATOPLASTY 
GLAUCOMA FILTRATION 

MANAGEMENT OF 

SURGICAL COMPLICATIONS 

DIFFERENTIATION OF 
HEALON FROM VITREOUS 
MANY PRACTICAL POINTERS 


DETAILED, NARRATED 60-MINUTE VIDEOCASETTE . TAPE 
NOW AVAILABLE FOR USE WITH STANDARD UNITS. 


SURGEON AND NARRATOR: 


Lawrence G. Pape, M.D., Ph.D. 
57 West 57th Street, New York, N.Y., 10019, USA 


PRICE: $150 each, includes tax, postage and handling in 


USA. Please enclose check with order. 
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Ocutome Il... 
Superior for I/A, too 


WHOE RE RY 


The Ocutome Il is not only the most advanced intraocular 
tissue suction-cutter, its also the best irigation/aspiration 
equipment available. Because of its exclusive Linear Suction 
Footswitch Control, Ocutome |! delivers fully variable suction 
from 0 to your pre-set maximum. The required precision for 
safe and successful cortical aspiration during extracapsular 
cataract extraction prior to IOL implant is available at a touch of 
the footswitch. Equipped with the Mcintyre Coaxial Cannula 
System, the Ocutome Il can function as your primary VA 
instrument. And you receive the world’s leading suction/cutter, 





all in one versatile, compact unit. 





McINTYRE COAXIAL CANNULA SYSTEM 





< (I fei lke more details on the V/A 
capabilfies of the Ocutome IL. 
Please have a representative call, 


2 E Please acid my name to the 
Ocutome, Fragmatome Newsletter 
mailing hsi. 


Physician ae 





Hospital 





Address _ f ee 





CV Sn on State 





Telephone —— en 





cl Please send a current listing of future Clip and mail to: Cooper Medical 


Ocutome educational workshops. 





COOPER MEDICAL 

600 McCormick Street 

San Leandro, CA 94577 

in Californic call: (415) 568-6800 
Continental U.S.: (800) 227-0594 (toll-free) 





600 MeCormick Street 
San Leandro, CA 94577 
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Soft sulfa | 





yet solid results. 


_ Soft doesn’t mean easy going on eye 

_ infections. The antibacterial formulation of 

- Bleph®-10 (sulfacetamide sodium) makes sure 
_ of that. 
_ Inthe treatment of conjunctivitis, 

- corneal ulcer and other infections caused by 

_ sulfa-susceptible organisms, Bleph-10 exerts 

_a powerful therapeutic effect against a wide 

_range of both gram-positive and gram- 

_ negative pathogens. 

Yet, Bleph-10 is soft on your patients’ 

_ eyes. The Liquifilm® (polyvinyl alcohol 1.4%) 





vehicle softens the sting that occurs 
with most sulfa solutions and soothes 
irritated ocular tissues. Liquifilm 
reduces corneal drying and drug 
washout. And longer drug contact 
means greater opportunity 
for therapeutic activity. 














- BLEPH®-10 (sulfacetamide sodium) Liquifilm® sterile ophthalmic solution — CONTAINS: sulfacetamide sodium . . . 10.0%, 
Liquifilm (polyvinyl alcohol} . .. 1.4% with thimerosal (0.005%). INDICATIONS: For the treatment of conjunctivitis, corneal ulcer and other superficial ocular 
infections from susceptible microorganisms. CONTRAINDICATIONS: Hypersensitivity to sulfonamide preparations. PRECAUTIONS: (1) The solutions are 
incompatible with silver preparations. (2) Nonsusceptible organisms, including fungi, may proliferate with the use of this preparation. (3) Sulfonamides are 


- inactivated by the aminobenzoic acid present in purulent exudates. 


AllgRCAN Pharmaceuticals Ine., Irvine, CA 92713 


© 1879 Allergan Pharmaceuticals, I 
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A™ and still experimental proce- 
dure, radial keratotomy, is cur- 
rently being performed in an attempt 
to eliminate the need for glasses and 
eontaet lenses in myopes, Caution 
must de exercised to prevent the pro- 
liferation of this operation before its 
efficacy and safety are established by 
eareful studies in this eeuntry. The 


specialists who recently met in Atlan- 
ta represents a reasonable position at 
this time: =| he 2 
 BrepericK C. Broni, MD 
lowa City 


Fourteen ophthalmologists, 13 of 
‘whom are full-time university profes- 
sors, participeted in a workshop on the 
use of radial keratotomy to treat myo- 
pia sponsored by Emory ‘University, 
Atlanta, March 15, 1980. Six additional 
full-time university professors who 
able to attend the workshop 


onelusions. 
“Ll. Badal keratotomy is a form of 
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atement made by a group of corneal. 


refractive keratoplasty that has the 
potential to reduce myopia in some 
individuals, The procedure at this 
time is experimental. (The National 
Advisory Eye Council, Washington, 
DC, has also stated that refractive 
keratoplasty performed on humans is 
an experimental procedure.) 

2, Although the operation. can re- 
duce myopia, it is unknown which 
patients will benefit most from the 
procedure. The final shape of the cor- 
nea, the final refractive error. and the 
final unaided visual acuity are not 
predictable. 

3. The effect. of the operation on 
the cornea and the eye after many 
years is unknown. 

4. The operation should be per- 
formed under an investigatienal pro- 
tocol that has been approved by a 
hospital institutional review board. 

5. The operation is best performed 
under conditions of optimal safety for 
the patient, including good Humina- 
tion and magnification with an oper- 
ating microscope, sterile technique, 
and immobilization of the globe by 
retrobulbar anesthesia. 

6. Nonsurgical alternatives, such as 
extended-wear soft contact. lenses, 
may reduce the need for such surgery. 
The Food and Drug Administration 











"Conclusions From the Workshop on 


Radial Keratotomy for Myopia 


should approve extended-wear soft 
contact lenses for cosmetic use:as soon 
as the data warrant, 

The participants of this workshop 
include the following: James Aquavel- 
la, MD, Rochester, NY; Perry S. Bin- 
der, MD, San Diego; H. Dwight Cava- 
nagh, MD, Atlanta; John Cowden, 
MD, Detroit; Richard Forster, MD, 
Miami; Henry Gelender, MD, Miami; 
Richard Keates, MD, Columbus, Ohio; 
Kenneth Kenyon, MD, Boston; Jay 
Krachmer, MD, Iowa City; Roger 
Langston, MD, Cleveland; Anthony 
Nesburn, MD, Los Angeles; Stephen 
Obstbaum, MD, New. York; Thomas 
Pettit, MD, Los Angeles; James Row- 
sey, MD, Oklahoma City; Richard 
Smith, MD, Albany, NY; Ronald 
Smith, MD, Los Angeles; Joel Sugar, 
MD, Chicago; Richard Thoft, MD, Bos- 
ton; George O. Waring I, MD, Atlan- 
ta; and Louis A. Wilson, MD, Atlan- 
ta. : 

Grorce O. Warno IH, MD 
Atlanta 

Jay. KRACHMER, MD 

Iowa City 


Reference 


1. National Advisory Eye Council meeting, 
announcements. Invest Ophthalmol Vis Sci 
18:882, 1979. 


Editorials 1377 











Conjunctival Melanoma 


While the natural history of un- 

treated choroidal melanoma and 
the effects of enucleation are now 
subjects engulfed in a scientific mael- 
strom,'* modest progress is being 
made in understanding the biologic 
behavior of conjunctival melanoma. 
One might expect as many or more 
problems in studying conjunctival 
melanoma because it is a rare disease, 
occurring approximately one fortieth 
as often as choroidal melanoma.‘ The 
valuable article in this issue of the 
ARCHIVES by Liesegang and Campbell 
(see p 1885) about the experience of 
the Mayo Clinic, Rochester, Minn, 
with conjunctival melanoma provides 
a timely stimulus for examining the 
present state of our knowledge about 
this disease, the relationship of con- 
junctival melanomas to cutaneous 
melanomas, and persistent areas of 
uncertainty or controversy. During 
the past decade, dermatopathologists 
have made impressive strides in 
unraveling the evolution of cutaneous 
melanoma. These breakthroughs have 
been codified in four major mono- 
graphs.** Ophthalmic pathologists 
have taken the cue to apply «these 
dermatologic findings to conjunctival 
melanomas with varying success," 
Their efforts reflect a change in the 
perception of mucosal melanomas 
from that of a protean or hopelessly 
unpredictable group of tumors to 
lesions governed by the same biologic 
principles that obtain in cutaneous 
melanomas.’ 

Almost all cutaneous and mucosal 
melanomas arise from atypical or dys- 
plastie melanocytes that initially pro- 
liferate within the epidermis or epi- 
thelium for different periods before 
invading the dermis or underlying 
mucosal connective tissue. Over 99% of 
melanomas arise in this fashion. The 
miniscule remainder develop from 
deep melanocytes within cellular blue 
nevi or within the dermal component 
of compound or subepithelial nevi 
(particularly large, congenital, hairy 
. OF garment-type nevi), and these will 
. ot concern us any further. Based on 

-¢linical behavior and overall histologic 
pattern, four types of cutaneous mela- 
noma have by now been recognized. 
The most common is superficial 
spreading melanoma, which consti- 
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Unfinished Business 


tutes 70% of all cutaneous melanomas. 
In this disease, the melanocytes pro- 
liferate within the epidermis five to 
ten years or longer, after which inva- 
sion of the dermis occurs. The initial 
intraepidermal growth is referred to 
as the radial or horizontal growth 
phase, and the invasion of the dermis 
as the vertical growth phase. Clinical- 
ly, these lesions develop on sun- 
exposed and non-sun-exposed skin 
and offer various shades of brown, 
black, red, white, and blue. Nodules of 
invasive melanoma are surrounded by 
flat, slightly palpable margins of 
intraepithelial melanocytic prolifer- 
ation. Areas of whiteness are not 


uncommon and signify foci of tumor. 


regression within the lesion. 

The rest of cutaneous melanomas 
are divided among nodular melano- 
mas (15%), lentigo maligna melano- 
mas (5%), acral lentiginous’ melano- 
mas (5%), and unclassifiable types of 
melanoma (5%). In nodular melanoma, 
the proliferation of atypical melano- 
cytes within the epidermis lasts only a 
short time, so that the dermis is quick- 
ly invaded, resulting in the clinical 
appearance of an upraised pigmented 
or nonpigmented nodule without a 
conspicuous surround of flat pigmen- 
tation. At the time of clinical detec- 
tion, the dermis ‘is usually deeply 
invaded, accounting for the poor prog- 
nosis in this type of lesion. The lentigo 
maligna is synonymous with Hutchin- 
son’s melanotie freckle and typically 
appears as a speckled, tan-brown, flat, 
impalpable lesion in elderly individu- 
als on sun-exposed skin, such as on the 
cheek or around the lids. The lentigo 
maligna refers to the preinvasive 
state wherein, for prolonged periods 
(ten to 50 years), the atypical melano- 
cytes proliferate entirely within the 
epidermis. A lentigo maligna melano- 
ma eventuates when the underlying 
dermis is invaded, and a palpable nod- 
ule is created. Because of the pro- 
longed horizontal intraepidermal 
growth phase and the tendency to 
invade only superficially into the der- 
mis, this type of melanoma has the 
best prognosis. The acral lentiginous 
melanoma characteristically grows on 
palmar and plantar skin and subun- 
gually (“melanotie whitlow”), and 
allegedly also in squamous mucosae. 


Biologically, it somewhat resembles 
superficial spreading melanoma ex- 
cept that histologically its constituent 
cells are more dendriform and gener- 
ally remain among the basal cells; its 
prognosis is somewhat intermediate 
between superficial spreading mela- 
noma and nodular melanoma. The 
final unclassifiable group of melano- 
mas cannot be satisfactorily assigned 
to one of the four foregoing catego- 
ries. 

» How successful is the application of 


this quadripartite division of cuta- 


neous melanomas to the diagnosis of 
primary conjunctival melanomas? The 
first attempt by Bernardino and co- 
workers’ led to the identification of 
three types of cutaneous melanoma in 
the conjunctiva. Of 23 lesions, ten 
were diagnosed as superficial spread- 
ing melanoma, five as lentigo maligna 
melanoma, one as lentigo maligna 
without invasion, three as nodular 
melanoma, and four as unclassifiable. 
They found that all of the patients 
with lentigo maligna melanoma with 
follow-up data available survived their 
disease. Of some interest, however, is 
that these workers did not describe 
examples of acral lentiginous melano- 
ma in the conjunctiva, despite that it 
is supposedly the most common type 
in squamous mucosal membranes 215 
It may be that the full characteriza- 
tion of this type of melanoma had not 
been accomplished at the time they 
wrote their article. 

In this issue of the ARCHIVES, Liese- 


gang and Campbell report that they 


were unsuccessful in their efforts to 


. use the cutaneous classification. They 


are not alone. Zimmerman" and Sil- 
vers and co-workers,” in published 
reports, were also stymied in using 
the cutaneous classification for con- 
junctival tumors; Ramon Font, MD; 
W. Richard Green, MD; Ian McLean, 
MD; and Myron Yanoff, MD, ophthal- 
mic pathologists, and Martin Mihm, 
MD, a dermatopathologist, have not 
met with success either (oral commu- 
nication, March 24, 1980). All of these 
workers believe that much of their - 
pathologic material is suboptimal and 
numerically too sparse to permit a 
definitive evaluation at the present. 
Many ophthalmic pathologists have, 
furthermore, become aware that “ac- 
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quired melanosis” of the ecnjunctiva 
may display varied histopathologic 





features. F 
biopsy. sseczmen may show a radial 
growth phase that is characteristic of 
lentigo maligna, while another is com- 


am fhe same patient, one 


zv o patible with the radial growth phase 
af superficial spreading melanoma. 


Sequential biopsy specimens may dis- 


© elose emerging histopathologic fea- 
tures that. aristrate neat diagnostic 








_ pigeonhcling. 

The limitations in applying the skin 
elassificatior may additionally *be 
caused by differences in the anatomy 
of the skin and conjunctiva. Lentigo 
maligna grows within the epidermis, 
with tbe atypical. melanocytes 
oriented ‘toward the basement mem- 
brane: regior; elastotic degeneration is 
generally pronounced within the der- 
mis, and the atypical melanocytes 
may invelve the basal epithelium of 
the pilar apparatus. Superficial 
spreading melanoma, on the other 
hand, grows more in a pagetoid pat- 
~ tern, with nests of atypical melano- 


<o ¢ytes'as well as individual cells at all 


levels of the epidermis: Elastotic 
degeneration is not as marked in this 
class of tumors because they often 
“grow on covered skin in younger indi- 
viduals. These histopathologic distinc- 
tions are blurred in the conjunctiva, 
which has 2 thin epithelium and no 
adnexal «structures (except for the 
carunele) Furthermore, from early 
adulthood, «lastatie degeneration is 
present in the interpalpebral. portion 
of the bubar conjunctiva, where 
conjunctival melanomas frequently. 
arise. 

There is another mainly ‘technical 
problem in assessing conjunctival mel- 
anomas. Jnlike his dermatopathology 
Leagues, tae ophthalmic pathologist 
rarely obtains an entire specimen for 
adequate sampling (particularly in 
_ eases ef acquired melanosis), and he is 





at themercyof the clinician regarding 


what portion of the lesion he receives. 


iz ‘The unwillingness of the ophthalmic 


surgeon in many cases to supply large 
er complete specimens, because of the 
cosmetic alisigurement or ocular dys- 
function thet. weuld result, prevents 
the ophthalmic pathologist from eval- 
uating in its: ertirety the flat, sur- 
rounding intraepithelial component 
Gf it exists) of the lesion. In assessing 
and clasefying cataneous melanomas, 
the dermatopathologist pays particu- 
„7 lar attention to the flat, racial, mela- 
A nocytic growth phase within the sur- 

dng epidermis lateral to the 
> invasive component. If the surround- 
ing epiderm!s contains melanoma cells 
for three reve ridges or more, he will 
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diagnose a superficial spreading mela- 
noma or a lentigo maligna melanoma, 
depending on the disposition of the 
melanocytes within the epidermis. If 
fewer than three rete ridges are 
involved, the diagnosis will be nodular 
melanoma. It was not until cutaneous 
melanomas had been generously sam- 
pled both within the vertical nodules 
and with respect to the surrounding 
flat intraepidermal, horizontal phase 
that it became possible to distinguish 
among the various subtypes of lesions. 
The ophthalmic pathologist, therefore, 
is frequently hobbled in evaluating 
the horizontal or radial growth phase 
owing to the exiguous specimens he 
receives. 

At the present, it is possible to 
state, from both the clinical and the 
pathologic points of view, that there 
are two types of readily recognizable 
conjunctival melanoma: (1) focal nodu- 
lar melanoma arising as an isolated 
elevated. lesion, clinically and patho- 
logically lacking an extensive sur- 
round of flat pigmentation produced 
by intraepithelial melanocytic prolif- 
eration, and (2) diffuse or widespread 
melanoma (“acquired or precancerous 
melanosis”), exhibiting extensive ra- 
dial or horizontal intraepithelial mela- 
nocytic proliferation with one or more 
invasive nodules of melanoma. 
Whether the latter group can be 
further subdivided into lentigo malig- 
na melanoma, superficial spreading 
melanoma, or acral lentiginous mela- 
noma, based on conventional light 
microscopic findings, needs further 
investigation. The present consensus 
of expert ophthalmic opinion is that 
these distinctions are not yet feasible 
in the conjunctiva. Efforts should not 
abate, however, in expanding the clas- 
sification of conjunctival melanomas 
because of the better overall prognosis 
and more indolent course of lentigo 
maligna melanoma compared with 
superficial spreading melanoma. If 
objective microscopy is incapable of 
sorting out the putative diversity of 
the intraepithelial phase, perhaps the 
more careful correlation of clinical 
with pathologic features will be fruit- 
ful. Despite clinical histories of slow 
progression of “acquired melanosis” 
spanning many decades exceptionally, 
there is still some agreement that the 
largest group of conjunctival melano- 
mas with a prominent radial growth 
phase behaves more like superficial 
spreading melanoma than lentigo 
maligna melanoma." The study of 
Liesegang and Campbell also supports 
this contention. Of nine patients with 
melanoma in acquired melanosis ini- 
tially treated by local excision, seven 


eventually required erucleation or 
exenteration, which conveys the im- 
pression of an aggressive disease. 

Other problems concerning the in- 
terpretation of conjunc:ival melano- 
ma are discussed under the following 
four headings. 


Terminology 


If we believe that precision . of 
thought and communieetion, as well 
as intellectual hygiene in general, 
depends on the careful use of words 
and labels, then the terminology 
inherited in connection with the 
description and diagnosis of pig- 
mented conditions of tie conjunctiva 
has hampered a clear appreciation of 
the nature of the various diseases. 
While the term “nevus” ^as been used 
by ophthalmic pathologists in deserib- 
ing conjunctival lesions: in the same 
fashion as dermatopathologists em- 
ploy the term for analogous skin 
lesions, the term “melanosis” has no 
strict counterpart in present-day cuta- 
neous nomenclature. “Melanosis” is a 
vague term encompassing all pig- 
mented conditions that. are presum- 
ably caused by an abnormality in the 
melanin system. The deficiency in the 
term is that it fails to denote specifi- 
cally whether the pigmentary abnor- 
mality is a comparatively innocent 
one of excess production of melanin 
granules manufactured by metaboli- 
cally “turned on” ba: mitotically 
quiescent melanocytes cr, more omi- 
nously, one of a proliferative disorder 
in which increased numbers of mela- 
nocytes underlie the clinical findings. 
The accumulation of pizment in sub- 
epithelial melanophages may also cre- 
ate a clinical melanosis. 

The terms “primary acquired mela- 
nosis,” “idiopathic acquired melano- 
sis,” “precancerous melanosis,” or 
even “benign acquirec melanosis” 
have been used to describe a prolifera- 
tive disorder of the intraepithelial 
melanocytes of the conjanctiva. Zim- 
merman” has argued against the use 
of the term “precancereas melanosis” 
for these lesions because he believes 
that it emboldens surgens to perform 
unnecessarily radical sergery; his ad- 
monitions have had a salutary effect 
in saving many eyes, but the trade-off 
has been to dewnplay in the minds of 
clinicians the seriousness of the early 
stages of the disease. He has called the 
intraepithelial proliferation of mela- 
nocytes benign acquired melanosis; if 
the proliferation occurs: without nest- 
ing, he refers to the lesie as stage IA, 
and with nesting, IB. Invasion of the 
connective tissue indieztes progres- 
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sion into malignant acquired melano- 
sis (IIA for superficial and IIB for 
deep invasion). Another point that has 
been used by others against terms like 
“precancerous melanosis” or “melano- 
ma in situ” is that they falsely pre- 
sage the capacity of a given lesion to 
evolve into invasive disease. It is 
argued that, in any given lesion, one 
cannot accurately predict whether 
invasion will occur, and therefore one 
should not overdiagnose what may 
never happen. On the other hand, I 
regard the terms “primary,” “idio- 
pathic,” or “benign acquired melano- 
sis” as disarmingly casual for a prolif- 
erative process that could go on to kill 
the patient. The pathologist and clini- 
cian should clearly realize that. the 
concept of “premalignancy” implies 
that a certain morphologie entity is 
frequently associated with invasive 
cancer or has been proved a precursor 
of cancer," but that the progression to 
invasive cancer does not necessarily 
occur in all cases. 

When confronted with a prolifer- 
ation of melanocytes occurring within 
the epidermis that is not a component 
of a benign nevus, dermatopatholo- 
gists are inclined to diagnose atypical 
melanocytic hyperplasia or melano- 
cytic dysplasia.’*'* “Atypical melano- 
cytic hyperplasia” as a diagnostic 
term, however, has its own drawbacks, 
because it is not a fully defined con- 
cept. If the epidermis or a mucosal 
epithelium contains increased num- 
bers of melanocytes, the condition is 
at least a hyperplasia. The “atypical” 
part of the diagnosis refers to any 
disturbing cytologic features that are 
present, such as large cells with large 
or pleomorphic nuclei, prominent nu- 
cleoli, hyperchromasia and clumping 
of the chromatin, and mitotic activity. 
Some dermatopathologists employ the 
term “atypical” to mean that the pat- 
tern or distribution of the cells is not 
entirely reassuring. For example, in 
an atypical hyperplasia, the melano- 
cytes trail off at the lateral margins, 
whereas in a benign lentiginous 
hyperplasia, they abruptly disap- 
pear.'*"* The pattern of large epithe- 
lioid melanocytes growing in nests 
and singly at all levels of the epider- 
mis is so distinctive that the diagnosis 
of the in situ stage (level I) of superfi- 
cial spreading melanoma is readily 
made; dermatopathologists might still 
render the diagnosis of atypical mela- 
nocytic hyperplasia for insurance pur- 
poses. Such lesions cannot metasta- 
size, of course, because they have not 
gained access to the lymphatic system 
or blood vessels. The in situ growth 
pattern of lentigo maligna is also 
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diagnostic in that many of the cells 
are strikingly pleomorphic while oth- 
ers are spindle shaped and palisade 
along the basement membrane region 
of both the epidermis and the adnexal 
structures. There is a large group of 
lesions, however, in which the inter- 
pretation of the degree of dysplasia or 
atypia of increased numbers of large 
dendritic melanocytes remains a diffi- 
cult exercise and is often glossed over 
by invoking the catchall rubric of 
“atypical melanocytic hyperplasia.” 
Even electron microscopy has not yet 
been helpful in distinguishing early 
superficial spreading melanoma from 
benign simulating conditions. There 
might, nonetheless, be some virtue in 
adopting the neutral and descriptive 
term, “atypical melanocytic hyperpla- 
sia” (diffuse or focal), despite its lack 
of total specificity, to describe “prolif- 
erative melanosis” of the conjunctiva. 
In this manner, one would clearly indi- 
cate that the lesion is not certifiably 
benign, while the implication that the 
lesion is an inevitable precursor of 
invasive melanoma is avoided. 

For lesions that are created exclu- 
sively by the production of increased 
numbers of melanin granules, which 
may be transferred to the surround- 
ing basal and suprabasal epithelial 
cells of the conjunctiva in the absence 
of melanocytic hyperplasia, the terms 
“freekle” or “ephelis” are those that 
are favored in dermatology; ophthal- 
mologists frequently call these lesions 


‘benign epithelial melanoses. In the 


conjunctiva, they are typically en- 
countered idiopathically in black pa- 
tients or are secondary to inflamma- 
tion, x-irradiation, arsenic poisoning, 
or Addison’s disease. A pigmented 
macule originating from the produc- 
tion of excess melanin granules 
accompanied by a mild increase in 
widely spaced, single melanocytes 
without atypia is called a lentigo in 
dermatopathology. Clinically, cuta- 
neous ephelides and lentigines and 
benign epithelial conjunctival mela- 
noses. are rather stationary lesions 
that do not display the dramatic wax- 
ing and waning pattern of acquired 
melanosis (atypical melanocytic hy- 
perplasia). In short, I would encourage 
the trend to bring the terminology of 
ophthalmic pathology into line with 
that in dermatopathology as much as 
possible. 


Histogenesis 


Dermatopathologists are now in- 
clined to regard cutaneous melanoma 
as an evolutionary process going 
through multiple qualitatively differ- 
ent stages. Clark and co-workers'*-° 


have employed the concept of tumor 
progression, wherein the initial in- 
traepidermal proliferation of atypical 
melanocytes is referred to as the hori- 
zontal or radial growth phase; inva- 
sion of the papillary dermis after the 
basement membrane is breached is 
referred to as the vertical growth 
phase. Multiple biologic events intrin- 
sic to the cells and external immuno- 
logic reactions transpire throughout 
tumor progression. The cells that 
invade the connective tissue are 
obviously a clone transformed from 
those that remain in the epidermis. 
There may be negligible lymphocytic 
infiltration during the radial growth 
phase, but lymphocytes will begin to 
appear among the tumor cells once the 
early vertical growth phase has 
occurred.?"*"* Intralesional transfor- 
mation within the vertical growth 
phase is signaled by the appearance of 
multiple clones of cells with different 
shapes and nesting patterns in the 
dermis. In dermal pathology, nodular 
melanoma is looked on as having a 
very short radial growth phase, with 
tumor progression rapidly converting 
the horizontal phase into a vertical 
growth phase. In superficial spread- 
ing melanoma, there is a more pro- 
longed radial or horizontal growth 
phase within the epidermis; in acral 
lentiginous and lentigo maligna mela- 
noma, the radial phase lasts progres- 
sively longer before vertically inva- 
sive disease supervenes."* 

Reese” has reported that invasive 
melanoma will develop in 17% of 
patients who initially manifest pre- 
cancerous melanosis (primary ac- 
quired: melanosis) after five years, 
and of these latter patients, 40% will 
have a fatal disease course.” An unad- 
dressed problem with his first statis- 
tic is that one cannot be certain 
whether Reese was always speaking 
of proliferative melanosis. I have 
reviewed specimens from exentera- 
tions that were performed for totally 
benign, nonproliferative hyperpig- 
mentary conditions.*° Among patients 
with proliferative melanosis (atypical 
melanocytic hyperplasia), there was 
no attempt to grade the dysplastic 
disorder: (mild, moderate, or severe). 
The determination of the likelihood of 
invasion of the connective tissue is 
obviously of paramount importance in 
any decision to treat the intraepithe- 
lial phase of the disease and is proba- 


bly directly related to the degree of : 


melanocytic dysplasia and prolifer- 
ation. I have seen clinical evidence 
during the past several years that 
untreated lesions showing pronounced 
proliferative activity of atypical mela- 
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o epithelial group went on. to. become 


~, 


younger 


nocyies witain the conjunctival epi- 
theliam almost inevitably culminate 
in invasive disease: 

Sagebiel* has recently shown that 
patiertts with pure, atypieal melano- 
eytic ayperpiasia confined to the epi- 
dermis are an average of six years 
then. those with microinva- 









j 






-aive ial spreading melanoma, 
_ and taat lesions of atypical melano- 
- eytic Ryperpiasia have a 16% chance of 

being asseciated with an invasive 


melanoma esewhere on the skin. Evi- 
dence that. atypical melanocytic hy- 
perpiasia is a “premalignant” lesion 
kas alo been found in eases of the 
B-K mole syndrome (atypical- 
appearing nevi occurring in melano- 
ma-prone: families). The melanocyte 
is regarded in this conceptual scheme 
es going through the same sequence 
cf progressive “cancerization” as the 
squamous cell (keratinocyte) of the 
epidermis, conjunctiva, or uterine cer- 
vix, namely, dysplasia, carcinoma in 
situ, ané, finally, invasive carcino- 


o ma“ Entraocular melanomas have 


vecently been‘reported in association 
with the B-E mole syndrome” (see p 
1397), but atypical conjunctival nevi 
have hot:yet been described. 

Silvers: et al found that patients 
with atypica: melanocytic hyperplasia 
cf the:conjunctiva were younger than 
those with invasive conjunctival mela- 
roma. This. finding was corroborated 
ky Liesegang and Campbell, whose 
patients with atypical melanocytic 
hyperplasia had an average age of 45 
years vs more than 50 years for those 
with invasive melanomas. In their se- 
ries, they had 12 patients with atypi- 
cal melanocytic hyperplasia (benign 
acquired melanosis) and 15 with inva- 





sive melanoma and associated atypical 





lanacytic hyperplasia. They claim 
only one case in the purely intra- 








invasive melanoma, but all of their 
patients were treated, so that the nat- 
ural history of progression cannot be 
iaferred from their patients. More 
impressive is that of their 27 patients 
who had extensive atypical melano- 
cytic hyperplasia (benign acquired 
melaneésis) in some part of their lesion, 
15 patients, or 55%, had a nodule of 
melanem:, suggesting a higher poten- 
tial for iavasion than Reese” found. 
The assumption behind this calcula- 
ton is that we are dealing with a 
unitary disease, but future develop- 
ments mey establish that “acquired 


4 proliferative melanosis” is more than 






J eate process. 

‘the more generous step- 
dng o entirely excised skin 
lesions. it has been estimated that up 
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to 50% of cutaneous melanomas origi- 
nate from a preexistent nevus,” as 
evidenced by foci of surviving nevus 
cells. All types of melanoma may 
apparently have an origin in a preex- 
istent nevus, but superficial spreading 
melanoma is probably the type that 
arises most often in this manner. In 
the conjunctiva, there is some contro- 
versy as to how many melanomas 
arise in a nevus and whether a mela- 
noma arising in a nevus has a better 
prognosis than that arising de novo or 
from primary acquired melanosis. 
Zimmerman" has estimated that over 
30% of conjunctival melanomas arise 
in preexistent nevi, Reese” estimated 
25%, and Liesegang and Campbell, 
21%. The last authors found that two 
of their patients with acquired mela- 
nosis had had a preexistent nevus. In 
reviewing pathologic materiel] in the 
Algernon B. Reese Laboratory of Oph- 
thalmic Pathology of the Edward S. 
Harkness Eye Institute, New York 
City, I was unimpressed with the fre- 
quency with which nevi seemed a pre- 
cursor lesion. Paul Henkind MD, PhD, 
at the Seventh Cambridge Ophthal- 
mologic Symposium (1977) on Pig- 
mented Tumors of the Eye,” polled an 
international group of experts in oph- 
thalmie oncology as to whether they 
had ever seen a nevus dinically 
observed from childhood undergo ma- 
lignant degeneration in adulthood, 
and no one was able to remember a 
specific case. 

The major clinical problem in the 
diagnosis of conjunctival melanomas 
allegedly arising in nevi is that a 
preexistent blemish that the patient 
remembers may have represented the 
radial growth phase (which ean last 
for years) of a lesion that was always 
premalignant. If the precurscr lesion 
had been present from childhcod, it is 
more likely to have been a bona fide 
nevus, because very few conjanctival 
nevi begin afresh in adulthood. Patho- 
logically, it is possible that “junctional 
nests” within some superficial spread- 
ing lesions have been misinterpreted 
in the past as evidence of persistent 
nevus activity. Last, the invasive cells 
of a conjunctival melanoma may have 
different morphologic appearances, 
some smaller and more benign look- 
ing, mimicking nevus cells and corre- 
sponding to the clonal characteristics 
of intralesional transformation de- 
scribed by Clark et al.’ Cutaneous 
pathologists are aware that mvasive 
melanoma cells may look surprisingly 
banal in certain clones.**'7-5 Further- 
more, some cutaneous lesions may dis- 
play the pattern and behavior of a 


melanoma but a misleadingly benign > 





cytologic appearance (“minimal devia- 
tion melanomas”). On the other 
hand, an advanced conjunctival mela- 
noma may obliterate all vestiges of 
the antecedent nevus in which it 
arose. Several ophthalmic studies have 
nonetheless reported that approxi- 
mately one quarter of conjunctival 
melanomas arise in a nevus. The neo- 
plastic clone in such cases develops out 
of persistent junctional activity rath- 
er than from the subepithelial nevus 
cells, which are mitotically dormant. 
De novo melanomas and acquired ma- 
lignant melanosis are presumed to 
arise generally from the neoplastic 
transformation of scattered dendritic 
melanocytes that are normally resi- 
dent in the conjunctival epithelium, 
although the latter disease may also 
arise from dysplastic nevi. About 40% 
to 50% of melanomas arise de. novo, 
and the rest develop from acquired 
melanosis. 


Prognosis 


The determination of the statistical 
likelihood of an invasive malignant 
melanoma producing metastases from 
the depth of invasion is a fundamen- 
tal contribution of dermatopatholo- 
gists.** Initially, the “depth of inva- 
sion” was ascertained by leveling, that 
is, by estimating which layer of the 
dermis had been most deeply invaded. 
Lesions that invaded the papillary 
dermis had a better prognosis than 
those that invaded the reticular der- 
mis, and the highest metastatic rate 
was encountered among lesions that 
invaded the subcutaneous fat. Due to 
topographic. differences from site to 
site and due to difficulties in repro- 
ducibility from one observer to anoth- 
er, Breslow" suggested estimating 
thickness by measuring perpendicu- 
larly from the granular cell layer of 
the epidermis to the deepest point of 
penetration of the dermis. The data he 
obtained in this fashion indicated that 
“thin” lesions measuring 0.75 mm or 
less in thickness had an associated 
100% survival, with progressively in- 
creasing rates of metastasis and fatal- 
ity as the lesions grew thicker. 
Lesions measuring 3.0 mm or more in 
total thickness had a 78% fatality rate. 
Many other investigators have con- 
firmed the validity of these measure- 
ments. More sophisticated histopatho- 
logic multifactorial analyses of mela- 
nomatous lesions that take into 
account pleomorphism, cell type, mi- 
totic activity, and their three-dimen- 
sional volume may improve the predic- 
tion of metastatic potential, but for 
the moment, straightforward thick- 
ness measurements are an excellent 
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guide and are used in conjunction with 
the Clark leveling method. The depth 
of invasion or tumor thickness is the 
sovereign prognostic factor, and it is 
not affected by the specific type of 
melanoma that generated the invasive 
nodule. The one possible but as yet 
unproved exception to this statement 
is that lesions featuring a spindle cell 
population in the invasive component 
may fare better than those with an 
epithelioid composition. Lentigo ma- 
ligna melanoma typically exhibits 
invading spindle cells, as may acral 
lentiginous melanoma. 

Leveling is not feasible in the con- 
junctiva, where the substantia propria 
cannot be divided into papillary and 
reticular layers. Consequently, Silvers 
and co-workers” carefully selected the 
patients in their study on conjunctival 
melanoma to determine whether the 
thickness measurement also had a val- 
id predictive value in this tissue. They 
found that the 16 of 28 patients who 
survived their conjunctival melano- 
mas had lesions with an average thick- 
ness measurement of 0.7 mm (range, 
0.4 to 1.95 mm); the 12 patients who 
died of their melanomas had an aver- 
age thickness measurement of 3.0 mm 
(range, 1.8 to 15 mm). Eleven of the 12 
fatal cases were treated by exentera- 
tion, pointing out that this modality 
did not help in the saving of patients 
with advanced disease. (This experi- 
ence is substantiated by the data of 
Liesegang and Campbell; four of their 
six fatal cases were finally treated by 
exenteration and two by enucleation.) 
Epibulbar melanomas. that. encounter 
the resistant sclera may grow in a 
globoid or exophytic fashion; thick- 
ness measurements are still valid in 
these cases, There are -polypoidal 
melanomas of the skin that never 
penetrate beyond the papillary dermis 
but that become very thick and have a 
poor prognosis. It is conceivable that a 
thin lesion in a rare patient with poor 
immunologic defenses might metasta- 
size or that a patient with a thick 
lesion may have strong immunologic 
defenses and fail to show metastases 
during long-term follow-up. From the 
data of Breslow,” we know that not all 
patients with thick lesions suceumb-to 
their disease. The salient point here is 
that there is more security in predict- 
ing a nonmetastasizing tumor from a 
thin measurement (cure approaching 
100%) than a metastasizing one from a 
thick measurement (fatality ap- 
proaching 80%). Zimmerman," in fact, 
has described patients with massive, 
bulky conjunctival lesions, including 
those with regional metastases, who 
have survived. . 
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To make predictively accurate 
thickness measurements, the area of 
clinical involvement that is the most 
advanced and shows the most eleva- 
tion must be sampled for histopatho- 
logic study; if there are multiple inva- 
sive nodules, it is the thickest one that 
will have the greatest impact on sur- 
vival. Furthermore, the specimen 
should be handled in such a way that 
precisely perpendicular sections 
through the vertically invasive compo- 
nents are made to avoid measurement 
artifacts from oblique sectioning. The 
surgeon should provide the patholo- 
gist with well-oriented specimens so 
that step sections can be made 
through the entirety of the lesion. In 
the study of Silvers and co-workers,” 
although more than 100 melanomas 
were discovered in the pathology labo- 
ratory, only 28 invasive melanomas 
were found suitable for analysis 
because optimal pathologic material 
and reliable clinical follow-up evalua- 
tions were so rarely available. 

In the article of Liesegang and 
Campbell, the authors mention that 
most of their material was not suit- 
able for thickness measurement but 
that all of their six tumor deaths 
occurred in patients whose lesions 
measured at least 2 mm in thickness 
at some point in the course of their 
disease. It is instructive to review the 
clinical courses of their six fatal cases. 
Three fatal melanomas arose in 
acquired melanosis. One patient was 
initially treated by exenteration, but 
had a recurrence in the socket; the 
latter must have been a thick or large 
nodule. Exenteration in a second 
patient with a large palpebral nodule 
was followed by death two years later. 
The third tumor death in a patient 
with acquired melanosis, as well as all 
three deaths in the de novo group, 
occurred after multiple local recur- 
rences, during which nodules of pro- 
gressively greater thickness probably 
arose. I would like to underscore that 
it is not the thickness of the lesion at 
the time of initial manifestation that 
governs metastatic potential, but in- 
stead the greatest thickness ever 
acquired during multiple recurrences. 

Liesegang and Campbell, in com- 
mon with Jay,” found that melanomas 
arising in nevi have a better prognosis 
than those arising from acquired 
melanosis or de novo; indeed, no 
patient deaths occurred in their group 
of melanomas arising from nevi. Part 
of the explanation for this phenome- 
non may be the comparative visibility 
of these melanomas in that the major- 
ity were on the bulbar conjunctiva or 
at the limbus, paralleling the predilec- 





tion of nevi for the interpalpebral 
zone of the bulbar conjunctiva. All of 
the 71 excised nevi in the study of 
Liesegang and Campbell were located 
on the globe or caruncle. Silvers and 
co-workers" discovered that, as com- 
pared with epibulbar melanomas, 
those of the caruncular, forniceal, or 
palpebral conjunctiva were more apt 
to have increased thickness at the 
time of discovery and eventually to 
metastasize because of the lateness of 
their discovery and because redun- 
dant tissues in these sites may mask 
deep invasion. I have noticed that, in 
the last four patients I have seen with 
primary acquired melanosis in which a 
melanoma has arisen, the melanoma- 
tous nodules were restricted to the 
superior forniceal conjunctiva, a site 
often overlooked by the examining 
clinician. 

The studies of Jay” and Liesegang 
and Campbell seem to uphold the idea 
that conjunctival melanomas as a gen- 
eral group are “less malignant” than 
cutaneous and other mucosal melano- 
mas. The fatality rate in the series of 
the latter was 14%, and the authors 
commented that local recurrences did 
not necessarily produce a fatal out- 
come. In such findings, there could be 
a veiled evocation of a different or 
special. biology for conjunctival mela- 
nomas. The better overall prognosis of 
conjunctival melanomas treated by 
ophthalmologists, whether primary or 
recurrent, probably stems from their 
early clinical discovery when they are 
thin lesions. John Conley, MD, on the 
other hand, a well-known head and 
neck surgeon with considerable expe- 
rience in the surgical management of 
advanced conjunctival melanomas, 
has concluded that the outlook for . 
survival in late melanomas is uniform- 
ly poor, even in the face of extensive 
regional surgery (oral communication, 
May 4, 1980). The survival rate for all 
cutaneous melanomas, as a result of 
heightened patient concern and edu- 
cation leading to the more frequent 
excision of early lesions, has improved 
during the years from about 40% to 
75%,. but their inherently menacing 
biologic potential remains constant. 


Management 


Clinical suspicion of a malignant 
melanoma of the conjunctiva should 
lead to a diagnostic biopsy. While cen- 
junctival melanomas may arise in 
nevi, this is a rare event, and not all, 


nevi need to be excised prophylactical- » 


ly. Malignant melanomas of the con- 
junctiva in childhood are vanishingly 
rare, and most suspicious lesions 
removed in this age group are active 
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nevi, some having features of spindle- 
‘ epitheliozi cell nevi better known in 
the skin. Because most conjunctival 
nevi make their appearance within 


the first three decades, any pig- 
mented lesion that appears in middle 
or lateadalthood and that changes in 
character (enlargement, increased 
-pigmeataiion, or increased vasculari- 


_ ty) should be excised or at least under- 


Nevi present from child- 
at evinee changes in adulthood 
should also be removed. 

With respect to widespread fluc- 
tuating “melanoses” seen in adults, all 
of these lesions should undergo biop- 
sy, if net complete excision. The typi- 
cal clinical features of acquired mela- 





nosis are its waxing and waning- 


course andits multifocality. It is total- 
ly quixetic to expect these lesions to 
disappear on their own. Despite pho- 
tographic cocumentation of the spon- 
taneous. disappearance of some le- 
sions, this clinical course is by no 
. toeans the mode, and the nature of the 
"biologic precess in-such eases remains 
“indeterminate unless a biopsy is per- 
formed. Up to 15% of cutaneous mela- 
nomas may undergo spontaneous re- 
gression.” but this property does not 
exclude thetreatment of proliferative 
melanocytic lesions of the skin. It is 
well recognized that totally regressed 
primary cutaneous melanomas may 
still produce metastases, 
The necessity of taking multiple 
biopsy specimens from the frequently 
diffuse and multifocal sites of “ac- 
quired melanosis” cannot be overem- 
phasized. All aspects of the diffuse 
melanotic acess should: be sampled, 
including thick, inflamed, and flat, 
quietvareas. I have observed, in the 





u same exenteration specimen, foci of 


pure pigmentary melanosis (freckle- 


like changes) coexisting with varying 


severities of proliferative melanosis 
(atypical melanocytic hyperplasia) in 
other regions. The urgency of therapy 


~~ Should be determined by the most 


severe degree of melanocytic dyspla- 
sia or hyperpiasia that is discovered in 
any one of the multiple biopsy speci- 
mens. As many as four or five biopsy 
specimens:can be taken: under topical 
anesthesia: iman outpatient. microsur- 
gical unit without producing serious 
morbidity. 

Based on the findings of Liesegang 
and Campbell, we must conclude that 
conjunctival melanomas are not ade- 
quately treated during the first surgi- 
eal-excision. apart from lesions aris- 


. ing in diffase acquired melanosis that 





obviously iaveive so areas of the 
conjunctiva with skip lesions, making 
total extirpation difficult, în their 
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patients who had melanomas arising 
in nevi, four of the nine locally excised 
tumors recurred. In the group of 18 
patients whose lesions arose focally de 
novo, there were ten patients who had 
recurrences out of 14 lesions that were 
initially treated by local excision. 
Thus, of a total of 23 lesions that were 
initially focal and nodular and treated 
by excision, approximately 60% re- 
curred, and all three deaths in the de 
novo group occurred after multiple 
local recurrences. These results be- 
speak patently unsatisfactory treat- 
ment for a potentially fatal disease, 
but closely correspond to my own 
experience as a pathologist. at other 
institutions. 

Such a high recurrence rate derives 
from the fact that excisions of con- 
junctiva that are small in the scale of 
cutaneous melanomas may nonethe- 
less entail serious cosmetic and func- 
tional problems as a result of the 
complex ocular anatomy. The ophthal- 
mologist may subliminally undertreat 
because of his overriding concern to 
preserve vision. In focal conjunctival 
lesions, furthermore, clinicians proba- 
bly also fail to estimate the full extent 
of intraepithelial radial spread (which 
may be nonpigmented) around the 
nodule of invasive melanoma, Recur- 
rences may develop either from resid- 
ual melanocytes within the epithelium 
or from tumor cells left at the base of 
incompletely excised nodules. For 
focal lesions, a wide surgical excision 
and microscopically controlled dissec- 
tion of corneal and scleral lamellae 
may increase primary surgical suc- 
cess, particularly if coupled with a 
bare scleral closure technique that 
allows for more ample excision. Sur- 
geons should be prepared to. spend 
more time to perform careful and 
clean excisions. 

In widespread or diffuse acquired 
melanosis in which invasive melano- 
ma has arisen or may arise, therapy is 
far more bewildering. Exenteration 
has been recommended for patients 
with this disease to get rid of all the 
potentially involved conjunctiva.” 
Other surgeons have elected to re- 
move nodules of invasive melanoma 
and to leave the flat areas of intraepi- 
thelial melanocytic activity behind in 
the hope that they may wane or not 
spawn further invasive disease. The 
idea of incompletely excising atypical 
melanocytic hyperplasia would never 
occur to a dermatologist, and ophthal- 
mologists should become more self- 
critical about their laissez-faire atti- 
tude. 

Other workers and I have recently 
begun to investigate use of cryothera- 





py for extensive areas of “precancer- 
ous melanosis” after excision of nod- 
ules of invasive melanoma has been 
performed (see p 1390). We-have dis- 
covered that the eryotherapy is effec- 
tive, and on sequential biopsies, the 
atypical melanocytes have proved to 
disappear from the epithelium, Cryo- 
therapy for intraepithelial disease 
offers an advantage over conjunctiv- 
ectomy, because-it causes a membra- 
nous slough of the epithelium contain- 
ing the atypical melanocytes but 
leaves behind the substantia propria; 
preservation of this connective-tissue 
base allows for comparatively normal 
reepithelialization with decrease. in 
symblepharon formation and motility 
problems. Multiply repeated cryother- 
apy is well tolerated if new areas of 
involvement become clinically appar- 
ent or formerly treated ones display 
persistent melanocytic activity. 

The results of multiple biopsies for 
early diffuse flat melanotic lesions 
(acquired melanosis) without invasive 
melanoma should guide the therapy. 
If there is early pigmentary melanosis 
or mild melanocytic hyperplasia with- 
out marked anaplasia, the patient ean 
be followed up. Patients with prolifer- 
ative activity must be educated about _ 
their disease and followed up at three- 
month intervals; after longer delays, 
the patient may return with advanced 
nodules in accelerating cases, Serial 
biopsies may be required to detect 
progression to more severe atypical 
melanocytic hyperplasia. Rather than 
representing tumor regression or a 
fortifying host response, the appea- 
rance of subepithelial. lymphohistio- 
cytic infiltration may more often 
reflect impending microinvasion,'*'* 
1 As soon as a severe proliferative 
disturbance has been discovered, char- 
acterized by a dense population of 
atypical cells with a tendency toward 
confluence and approximating the 
appearance of a superficial spreading 
melanoma of the skin, the time for 
excision, cryotherapy, or some other 
intervention has arrived. If one elects 
to treat with cryotherapy, the most 
severely affected zones should be 
attacked at first, and then the treated 
territory is cautiously expanded to 
encompass those zones with less- 
threatening proliferative activity on 
subsequent reapplications. Younger 
patients should be treated more 
aggressively than older ones in the 
expectation that development of inva- 
sive disease is more apt to happen in 
the years ahead of them. 

We have also used cryotherapy in 
treating the conjunctiva surrounding 
excised focal nodules, such as those 
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that may have arisen de novo or in a 
nevus. The cryotherapy effectively 
widens the margins of excision by 
extirpating any subclinical intraepi- 
thelial disease. Cryotherapy may also 
be delivered to the base of an excised 
focal nodule if there is a fear of resid- 
ual tumor cells along the deep surgical 
margin. There is evidence that mela- 
nocytes are selectively sensitive to the 
effects of cryotherapy. The complica- 
tions of cryotherapy are minimal if 
quadrant regions of the conjunctiva 
are treated, but more troublesome 
when large geographic areas are 
treated, especially if apposing bulbar 
and palpebral surfaces are treated 
together. Older patients are at risk for 
development of persistent corneal epi- 
thelial defects if extensive areas are 
treated all at once, perhaps due to 
decreased epithelial vitality and slow- 
er healing. Topically applied antime- 
tabolites, radiotherapy, and the car- 
bon dioxide laser should be carefully 
evaluated for possible use in the con- 
trol of extensive areas of flat, intra- 
epithelial melanocytic . hyperplasia 
associated with invasive melanoma. 
Lommatzsch“ has reported dramatic 
results in the treatment of nodular 
conjunctival melanomas with beta 
irradiation. 

In none of our patients who has 
undergone cryotherapy has invasive 
nodules of melanoma developed, ei- 
ther during or after their treatments. 
The rationale of the cryotherapy has 
been to prevent the appearance of 
thick lesions. If future follow-up 
detects any therapy failures, then a 
modified subtotal exenteration might 
be recommended to prevent the prog- 
ress from thin nodules to thick ones. 

The role of parotidectomy and elec- 
tive cervical lymph node dissection for 
advanced conjunctival melanoma has 
not been satisfactorily evaluated, and 
there is even controversy regarding 
the indications for node dissections in 
skin melanomas. For conjunctival 
lesions displaying 1.5 mm of thickness 
or less, radical neck dissection is prob- 
ably unnecessary. Exenteration seems 
to be excessive treatment for thin, 
nonmetastasizing lesions; as men- 
tioned previously, exenteration re- 
sorted to late in the course of the 
disease for very thick conjunctival 
melanomas (greater than 3 mm) has 
not been efficacious in improving sur- 
vival, even when performed in con- 
junction with radical neck dissection.” 
In these latter cases, distant subelini- 
cal metastases have probably already 
developed before the patient sees the 
physician. Radical neck dissection and 
parotidectomy may have more to offer 
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for lesions with intermediate thick- 
ness (1.5 to 2.5 mm) when only region- 
al metastases might be expected. A 
thorough systemic study for metas- 
tases should precede major ablative 
surgery. Exenteration, however, may 
be the only way to provide local con- 
trol of certain fungating, far- 
advanced lesions, regardless of wheth- 
er the patient is likely to experience 
metastases. 

It behooves the ophthalmic surgeon 
to make every effort to refine the 
surgical techniques and therapeutic 
armamentarium for the treatment of 
conjunctival melanoma. The treat- 
ment of choroidal melanoma, in spite 
of its less favorable location, has been 
pursued more vigorously by the use of 
photocoagulation, eye wall resection, 
and various forms of radiotherapy. 
The ready accessibility of the conjunc- 
tiva for biopsy and therapeutic inno- 
vation should entice concerned elini- 
cians to be more imaginative and per- 
severing in the therapy of conjuncti- 
val melanoma. Because of their early 
detection, many conjunctival melano- 
mas are “thin” and not capable of 
metastasizing at the time of first sur- 
gery, raising the rewards of the ther- 
apeutic challenge. 

FREDERICK A. JAKOBIEC, MD 
New York City 
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<16 One Auncied twenty-six surgically 
excised pigmented lesions of the con- 
junctiva were evaluated and correlated 
with clinical data and follow-up informa- 
tion. Of these: 4% were classified as con- 
junctival melanomas, with 18 arising 
apparently de novo, 15 from acquired 
melanosis; and rine fom nevi. The six 
tumor deaths. eccurred only in patients 
with melanomas arising de novo or from 
acquired melarosis. Patients with tumor 
y deaths usually demonstrated local recur- 
. rences long before metastases occurred. 
_ Moreover, several patients had local 
-recurrences treated repeatedly for years 
‘~ without metasiatic spread. Recent clinical 
findings relating to skin melanomas were 
applied and evaluated. 
(Arch Ophthaimol 98:1385-" 389, 1980) 


Coniunctival melanomas are rare 
tumors, and. their orig n; progno- 
sis, and classification have stimulated 
consideradle debate in this genera- 
tion. t Various ocular pathologists 
have developed their own classifica- 
tion systems for melanotic lesions of 
the conjunctiva, > and a lack of uni- 
formity, 2s well as the rarity of this 
_ tumor, has kamperec our knowledge 
of its characteristics and potential. 
_ Most pathologists now agree that 
_ melanomas arise from melanocytes.’ 
-o The melanocytes themselves have mi- 
_ grated from tac neural crest area to 
reach the basal cell layer of the skin or 
múcons membrane, where they reside 
in the superficial or deep layers of the 
epithelium, superficial layer con- 
tains the dendritic melanocytes and 
nevocytic meianecytes. The dendritic 
melanocytes. give rise to racial pig- 
mentation, sentans, and freckles, as 
well as the ocular conditions of benign 
epithelial melancsis and acquired mel- 
anosis. The mevocytic melanocytes 
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give rise to nevi, with a limited poten- 
tial for malignancy. The deep or fusi- 
form melanocytes form a third group, 
which are arrested in their travel and 
reside in the deep dermis or subepi- 
thelium; they give rise to the nevus of 
Ota, melanosis oculi, and the blue 
nevus. All three types of melanocytes 
can give rise to common benign ocular 
pigmentation, and all three have the 
potential for conversion to malignant 
melanoma, especially the dendritic 
melanocytes. 

Dermatopathologists have recently 
reclassified skin melanomas into cate- 
gories with well-defined clinical and 
histologic patterns having apparent 
prognostic value.’ These three pat- 
terns include melanoma arising from 
Hutchinson’s freckle, superficial 
spreading melanoma, and nodular 
melanoma. Ocular pathologists have 
tried to categorize conjunctival mela- 
nomas into this new classification 
scheme, again in an attempt to pro- 
vide prognostic value. Bernardino et 
al’ have successfully applied these eri- 
teria to conjunctival melanomas, but 
Zimmerman’ and Silvers et al? have 
been unable to find many distinct 
conjunctival examples to correspond 
to skin melanomas. 

Institutions with a large referral 
clinical practice and good medical 
record retrieval can provide informa- 
tion otherwise unavailable about this 
rare tumor. This report summarizes 
the Mayo Clinic experience with histo- 
logically confirmed melanotic lesions 
of the conjunctiva. The purpose of this 
study was to provide a large series of 
patients with adequate follow-up 
analysis for determination of the clin- 
ical and pathologie course of patients 
with melanotic lesions of the eonjunc- 
tiva, particularly with regard to prog- 
nosis. We also attempted to use differ- 
ent classification systems. 


MATERIALS AND METHODS 


We reviewed the ocular pathology files 
at the Mayo Clinic to obtain records of all 
melanotie lesions of the conjunctiva pro- 
cessed since 1904. The histologic findings 
were reviewed in light of more recent 
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ocular pathology standards and were 
grouped according to a modification of 
Zimmerman’s’ classification of conjuncti- 
val melanotic lesions (Table 1). When nec- 
essary, preserved specimens were recut for 
better identification. Because only primary 
conjunctival lesions were considered, 
spread from melanomas of the uveal tract 
or eyelid and metastatic lesions were 
excluded. 

The clinical record of each of these cases 
was reviewed for pertinent history, de- 
scription of lesion, therapy, and clinical 
course. A follow-up letter was sen: to all 
patients and to their referring physicians, 
if an address was available. 

Inasmuch as the basis of this study was 
the pathology ‘files, those conjunctival 
lesions (either benign or malignant) that 
were not excised or on which no biopsy was 
performed at the Mayo Clinic were not 
included in this. study. 

For the melanoma group, we used the 
clinical and histologic criteria established 
by Zimmerman’ in determining whether a 
conjunctival melanoma arose from a nevus, 
from acquired melanosis, or de novo (Table 
2). We also attempted to use a classifica- 
tion system similar to that used fer skin 
melanoma. 


‘RESULTS 

Included in this study were 126 
patients. (Table 3); some patients 
required repeated surgical procedures. 
All procedures were unilateral. In one 
case, a 4-year-old child underwent 
excision for benign epithelial melano- 
sis. 


Nevi 


There were 71 nevi excised. Fifty- 
four (76%) were compound nev’, and 
the average age of these patients was 
22.9 years. There were only two: junc- 
tional nevi (average age of patients, 
9.5 years) and 15 subepithelial. nevi 
(average age of patients, 39.7 
years). This confirms the belief that 
nevi tend to become more subepithe- 
lial with age but can be seen in all age 
groups.” On the basis of the clinical 
history, 63 of these nevi were pig- 
mented, 39 were thought to be enlarg- 
ing, 20 demonstrated disturbing: vas- 
cularity, and four were related te def- 
inite prior trauma, but only one 
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Table 1.—Clinical Classification of 
Conjunctival Melanotic Lesions* 

















Congenital Melanoses 
Benign epithelial melanosis 
Nevus of Ota 
Melanosis oculi 
Pigmented episcieral spots 
Cellular blue nevus 
Blue nevus 

Nevi 
Junctional 
Compound 
Subepithelial 

Acquired Melanoses 
Primary acquired 

Stage | (benign) 
Stage II (malignant) 
Secondary acquired 

Malignant Melanomas 

From congenital melanosis 

From nevi 

From acquired melanosis 

De novo 

Spread from local melanoma 

Metastases ` 


*Modified trom Zimmerman.* 


patient gave a history of change with 
pregnancy. Sixty-two nevi were lo- 
cated on the bulbar conjunctiva, four 
were on the limbus, three extended 
onto the cornea, and two were on the 
lacrimal carunele.: All of. these nevi 
were treated by excision only, and 
none required further surgery during 
the follow-up period. At least four of 


these confirmed nevi recurred; some- 


times with mere pigment scattering, 
but only one patient had multiple cys- 
tic-appearing brown nevi throughout 
the bulbar conjunctiva that continued 
to enlarge 37 years after the original 
surgery. an 
Acquired Melanosis 

Primary acquired melanosis in the 
benign stage was diagnosed in 12 
patients: nine had stage [a and three 
had stage Ib disease. The average age 
of these patients. at the time of diag- 
nosis was 44.9 years. In our follow-up 
study of these patients (average fol- 


low-up, 16.2 years), only one patient — 


had pathologic confirmation. of: pro- 
gression from stage Ia to stage Ib 
(ineluded in Ib), and only one patient 
with separate biopsies demonstrated 
progression from stage I to-stage H 
(included in stage IIb). Most of these 
patients with benign acquired mela- 
nosis did well with excision only, but 
two had extensive surgery—subtotal 
exenteration (for Ia) in one.and. enu- 
eleation (for Ib) in the other. ` 

The presence of a stage I focus 
remote from the main tumor mass 
determined the -histologic origin of 
acquired melanosis in 15 patients with 


malignant melanoma. One patient had _ 
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From Nevi 
Clinical criteria 


No radial growth phase 


Histologic criteria 
Nests of benign nevus cells in melanoma 


From Acquired Melanoses 
Clinical criteria 


_ Histologic criteria 
> Diffuse intraepithelial melanosis 


De Novo 
Clinical criterion 


Histologic criterior: 


the melanoma 


*Modified from Zimmerman.’ 


Table 2.—Origin of Conjunctival Melanoma* 


Discrete lesion present trom childhood or early adult life 


Development of melanoma at site of nevus 


inclusions of conjunctival epithelium deep within melanoma 
Absence of findings of acquired melanosis in surrounding conjunctival epithelium 


insidious onset of unilateral pigmentation 
Development of melanoma in area of pigmentation 


Activation of melanocytes in epithelium surrounding the melanoma 


No previous conjunctival abnormality, based on history and examination 


Absence of evidence of nevus nests, epithelial inclusions, or acquired meianosis in 






























































Table 3.—Histologic Series of Primary Melanotic Conjunctival 
Lesions at the Mayo Clinic, 1904-1979 (126 Patients) 


Classification No. of Patients 


Congenital 

Benign epithelial melanosis 
Nevi 

Junctional 


Compound 
Subepithelial 


Primary acquired melanosis 
Stage | (benign) 
la 


ib 
Total 


Stage li (malignant) 
Ha 


Hib 
Total 


Melanoma 
From congenital 


From acquired 

From nevi 

De novo 

Spread from local melanoma 
Metastatic 





*NA indicates not applicable to this study. 


stage Ila and the remainder had stage 
Hb disease (invasive melanoma). 


Melanomas 


In this series, there were 42 histo- 
logically confirmed primary conjunc- 
tival melanomas. There were no pri- 
mary conjunctival melanomas from 
congenital lesions. Nine of the mela- 


. nomas: were thought to have origi- 


nated from nevi, and 18 arose de novo. 
As mentioned previously, 15 melano- 
mas appeared to arise from acquired 


1 


melanosis. Seven of the 42 were amel- 
anotic clinically, 21 were vascularized, 
and 39: were believed to be enlarging. 
Three patients associated onset with 
definite ocular trauma, and one 
patient related growth of the tumor to 
separate pregnancies. 

Age of Patients—The ages of the 
patients at the time of diagnosis of } 
conjunctival melanoma, subdivided 
into groups depending on the histo- 
logic origin of the melanoma, are 


„shown in Fig 1. From this series, it 
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Fig. 1.~Age at diagnosis of conjunctival melanoma in 42 


patients. 
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Fig 3.—Death due to conjunctival melanoma in six patients. 





pears | melanomas can arise 
-from any origin at any age, although 
i and death due to melano- 
ore frequent in: patients 
years of age. 

Sex of Patients.—There were 23 men 
ce 2 in the group with mela- 
“noma, anc the distribution of origin of 
the melanomas was approximately 
equal among nevi, acquired mela- 
noses, ad de novo. Three of the 
deaths were nmen and three were in 
women. 

Race af Patients—Most of our 
patients were fair-skinned whites, but 
i patient and one dark- 

> skinned talian were also in this 
sti Gth of these patients had 
tumor-related problems 
became unavailable for 
-amalysis, but neither of 
these ‘ases was classified as a con- 
firmed temor death for purposes of 
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this study. 
Site of the Melanoma.—At the time 


of the original surgery, 20 of the mela- 


nomas were primarily limbal in origin 
(two deaths in this group), 14 were 
bulbar in origin (two deaths), five 
extended to the palpebral conjunctiva 
initially (one death), and three were in 
the region of the lacrimal earuncle 
(one death) (Fig 2). 

Origin of Melanoma With Regard to 
Prognosis:—From Nevi.—In the nine 
patients with melanomas arising from 
nevi, there were no known tumor 
deaths, although there were four 
instances. of local recurrence. All 
patients with primary tumors and 
recurrences were treated with local 
excision, except for one patient who 
required an exenteration and one who 


had an enucleation. This last patient - 


has also had six further local excisions 
for recurrent melanoma but is alive 
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Fig 2.—Maximal extension of melanoma at time of original surgery 
in 42 patients. f i 


and well in 1979, 14 years after the 
original diagnosis. The average length 
of time a lesion was present before 
diagnosis was 15.2 years, with a range 
of six weeks to 39 years. The average 
follow-up period in this group was 12.8 
years, with a range of sevan months to 
26 years. 

From Acquired Melaaosis. -There ; 
were three tumor deatks inthe 15 
patients with melanomasarising from 
acquired melanosis (Fig’=). The initial 
treatment consisted of 2xenteration 
in three patients, enucleazion in three, 
and local excision in nine: Of the nine 
initially treated with lwcal excision 
only, five later required exenteration, 
two had enucleation, and the remain- 
ing two were managed with repeated 
local: excisions. Therefore, all of the 
patients in this group ultimately 
required enucleation or exenteration, 
except for the two managed with 
repeated local excisions. Only the 
three patients treated with enuclea- 
tion as the primary procedure escaped 
further recurrence of the disease. 

The tumor deaths in. the acquired 
melanosis group occurred in two men 
and one woman (Fig 3). A 66-year-old 
man had a 35-year history of melano- 
sis before nodular growth occurred. 
He underwent exenteration initially 
but had a local recurrence five years 
later, refused treatment, and subse- 
quently died of widespread metas- 
tases ten years‘after the exenteration. 
A 70-year-old man with an eight-year 
history of acquired melanosis had a 
large melanoma extending into the 
palpebral conjunctiva;. exenteration 
was performed, but he died two-years 
later of metastases. The third tumor 
death was in a 87-year-old woman 
with three recurrent bulbar. pig- 
mented lesions originaEy diagnosed 
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cas junctional nevi; the diagnosis was 
later revised to melanoma, and exen- 
teration was performed 22 years 
after the original excision. She died of 
metastatic disease 24 years after the 
exenteration. One additional patient 
had a serious recurrence with a large 
tumor but was unavailable for follow- 
up analysis at six years. It is probable 
that death was due to tumor metasta- 
sis, but lack of clinical records and 
autopsy data precluded confirmation. 

The average length of time an 
acquired lesion was present was 7.3 
years, with a range of three months to 
35 years. The average follow-up period 
after tumor diagnosis was 7.2 years, 
with a range of two to 14 years. 

Origin De Nove.—The largest group 
of melanomas (18 cases) arose de novo; 
in this group, there were three tumor 
deaths (Fig 3). Primary treatment 
consisted of excision in 14 patients 
and enucleation in four. There were no 
recurrences in the group who had 
enucleation. In the 14 patients treated 
with excision, ten had a recurrence, 
necessitating exenteration in three 
and enucleation in two. In the total 
group of 18, there were eight patients 
whose disease was managed by 
repeated local excision only. In the 
total series of 42 malignant mela- 
noses, one limbal tumor. was: the sole 
tumor that demonstrated intraocular 
extension, a rare: phenomenon.* 

A tumor death occurred in a 50- 
year-old man with a lesion of the 
lacrimal caruncle treated on two sepa- 
rate occasions by. local excision and 
finally by exenteration four -years 
after diagnosis. Death due to metasta- 
sis occurred one year after the exen- 
teration. The second death occurred in 
a 67-year-old woman treated. by local 
excision on two oceasions and finally 
by enucleation two years after her 
initial presentation. Death from met- 
astatic disease occurred seven years 
after the enucleation. The third tumor 
death occurred in a 55-year-old woman 
with a bulbar. tumor treated four 


times by local excision, Two and one- 
half years after the first excision, the 


tumor entered the cul-de-sac and enù- 
cleation was performed; death due to 
metastasis occurred 2% years later. In 
an additional two patients with large 
and recurrent tumors, further surgery 
was not performed because of old age 
in one and refusal in the other. Fol- 
low-up analysis was not possible at 
two and six years, respectively, and 
death may have been due to metasta-. 
sis. 

In this group, the average duration 
a known lesion was present was 6.8 
years, with a range of six months to 20 
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Table 4.—Origin of Conjunctival Melanoma (42 Patients) 


Clinical Analysis 


Origin No. of Patients 
Nevi 9 
Acquired 13 
De novo 20 


years. The average follow-up period 
for this group was 8.9 years, with a 
range of two to 23 years. 


DEPTH OF TUMOR 


A study by Silvers et a! on conjunc- 
tival melanomas, following the lead of 
Breslow’ in a report on cutaneous 
melanomas, has suggested that tu- 
mors that grow to a maximal depth of 
15 mm have an associated better 
prognosis than those tumors that pen- 
etrate 2 mm or more. In our study, we 
could not be certain of exact perpen- 
dicular cuts of the tumor and there- 
fore could not assess the true thick- 
ness of the tumor in all cases. In.all six 
of our patients with tumor deaths, the 
depth of the conjunctival lesion was 
greater than 2 mm at some time dur- 
ing the course of their disease. Furth- 
er prospective studies with exact 
attention to perpendicular embedding 
would permit more accurate assess- 
ment of this clinically important fac- 
tor. 


CLINICAL VS HISTOLOGIC CRITERIA 


Zimmerman’ has devised both ¢lini- 
cal and histologic criteria for determi- 
nation of the origin of a malignant 
melanoma from nevi, from acquired 
melanosis, or de novo (Table 2). We 
attempted to:see whether there was a 
clinical. and. histologic correlation. 
With the use of this guideline, one of 
us (T.J.L.) tried to determine the ori- 
gin of the melanoma on the basis of 
the history, clinical examination, and 
photographs. Independently, one of us 
(R.J.C.) used only histologic criteria to 
determine the origin, taking further 
tissue sections as necessary (Table 4). 
In this study, the definitive origin was 
categorized on the basis of histologic, 
and not clinical, criteria. 


MISTAKEN DIAGNOSIS 
OF CONJUNCTIVAL MELANOMA 


In our review, 12 cases originally 


' diagnosed as conjunctival melanoma 


were subsequently reclassified as 
more benign lesions on the basis of 


Histologic Analysis 
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Origin No. of Patients 
Nevi 5 
Acquired 2 
De novo 2 
Acquired 10 
Nevi 2 
De novo 1 
De novo 15 
Acquired 3 
Nevi 2 


Table 5.—Mistaken Diagnosis of 
Conjunctival Melanoma 
(12 Patients) 


No. of 

Final Diagnosis Patients 
Neuronevus 
Compound nevus 
Junctionai nevus 
Subepithelial nevus 
Acquired melanosis 

Stage Ja 

Stage Ib 





current ocular pathology standards 
(Table 5). Most of these were nevi 
with confusing junctional activity, 
and all patients did well after simple 
excision. Three cases were reclassified 
as stage I benign acquired melanosis 
(horizontal phase); in this group, one 
patient. had undergone enucleation 
and one had had. exenteration. As 
might be expected, they did well sub- 
sequently. 


COMMENT 


Some investigators still refute the 
origin of melanoma from multiple 
sources, but we found sufficient histo- 
logic evidence to confirm origin from 


acquired melanosis and from nevi ` 


even though our largest group did not 
have evidence of origin from either. 
Each large series has reported varia- 
tions in this incidence.'*” Interest- 
ingly, we had disagreement in com- 
paring the clinical origin with the 
histologic origin of 12 melanomas; 
obviously, this is a source of confusion 
for the clinician and the pathologist. 
We had two additional cases that were 
instructive in this regard. A 39-year- 
old woman had a recurrent conjuncti- 
val nevus excised (the diagnosis was 
confirmed by the Armed Forces Insti- 
tute of Pathology); subsequently, a 
melanoma arose with definite histo- 
logic evidence of acquired melanosis 


in surrounding tissue without evi-» 


dence of nevoid origin. A second 
patient had a histologically confirmed 
conjunctival nevus for 35 years before 
a melanoma arose with evidence of a 


Conjunctival Melanomas—Liesegang & Campbell 






d 








yo assi 
- history-and 


the pathologie 


neveid origin: however, in seven 
further recurrences, including an enu- 
cleation specimen, the tumor ap- 
peared to kave arisen from acquired 
melanosis only. Both of these cases, 
whieh were assigned to the nevus 
group, indicate the difficulties in 
am erigin, even when the 
we complete tissue are 













; de scheme proposed by 
ause we found it eas- 
be ts both the clinical and 
features, although 
there was some disagreement as 
noted’ asove. The classification by 
Silvers et alt could also have been 
easily applied to our cases. We were 
unable to apply. the classification of 
cutaneous melanomas by Bernardino 
et aF ‘tocornjunttival melanomas and 
found only four cases that: we could 
identify as superficial spreading mel- 
anoma. Zimmerman’ and Silvers et 
al? have had similar difficulty in 
attempting to apply the classification 
of cutaneous melanomas to those of 


¿> the conjunctiva. 


: melano 


rences gf 


The nine patients with melanomas 
derived from nevi had the best prog- 
nosis’ in this series; seven underwent 
local excisions only. There were no 
tumor d aths i y an average follow-up 

2.8 years. Within the de 
oat 18 total cases, there 
hree deaths, and only eight in 

up were managed by local 
alone. All three deaths (aver- 
period, 8.9 years) 
p sents who had been 
peated local excision 
per orbital surgery was per- 
‘he-deaths occurred from five 
rs after the original surgical 
procedure (Fig 3). 

Melanemas arising from acquired 

is required surgical interven- 















SI Reese AB: Precancerous and cancerous 
nel i kM (ed): Ocular end Adnexal 
and Controversial Aspects. St 
oy NM » 1964, pp- 19-23. 

2. Stivers DN, Jakebiec FA, Freeman TR, et al: 
Melanoma oF theconiunetiv a À clinieopathologic 
study, in Jakoblec FA (ed): Ocular and Adnexal 
Tumors Birmingham, Ala, Aesculapius Publish- 
ing Co, ISTE pp 588-599. 

3. Zimmerman LES The histogenesis of con- 
junctival ovlanemas: The first Algernon B. 
Reese iexturp, in dakebiec FA (edi: Ocular and 

rexel Tumors Biemingham, Ala, Aesculapius 
, 1278, sp 600-630. 
s PM, Zimmerman LE: Delayed reeur- 
malignant melanomas of the bulbar 















Arch Ophtéalneol—Vol 98, Aug 1980 


tion most often, perhaps because of 
the size of the lesions, their multifocal 
origin, and their probably more malig- 
nant potential. Of the 15 patients in 
this group, three died of metastasis, 
and possibly an additional twe cases 
(unavailable for follow-up analysis) 
could be classified as tumor deaths. 
Thirteen required enucleation or ex- 
enteration during the course of their 
disease, whereas the remainmg two 
had multiple recurrences treated by 
local excisions. Our study appeared to 
confirm Reese’s contentions that mel- 
anomas arising from acquired mela- 
nosis are more likely to recur and are 
more malignant." Because our study 
was based on pathology reports, we do 
not have information on the number 
of patients whose condition pro- 
gressed from benign acquired melano- 
sis (stage I) to melanoma (stage II), 
although Reese’s'" experience indi- 
cates that about 17% of cases will 
progress. In only one case could we 
document histologic progression from 
stage I to stage II. 

The six known tumor deaths in this 
series ranged from two to tem years 
after the diagnosis was made, with 
five of the six patients dying five or 
more years after the original surgery. 
Our follow-up period for the tetal se- 
ries averaged 9.9 years; some patients 
may have died as a result of tumor 
after they were no longer availble for 
follow-up analysis. A five-year follow- 
up study of this disease is certainly 
inadequate, a fact previously stated 
by Lewis and Zimmerman.’ Despite 
undergoing routine workup for the 
presence of metastasis, none of our 
patients had recognizable metastatic 
disease at the time of original diagno- 
sis (but our method of selection may 
have eliminated these patients). More- 
over, all of our patients demonstrated 
local recurrence long before metastat- 
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ic disease could be recognized. Many 
of our patients, likewise, had repeated 
surgical procedures with satisfactory 
long-term recovery. Recurrences do 
not necessarily foreshadow death, and 
we could not predict in which patients 
metastases were likely to occur. 

The history alone was not helpful in 
determining whether a lesion was 
benign or malignant because most 
nevi in this series had documentation 
of growth, increased vascularity, or 
increased pigmentation. Although age 
was an important factor in the group 
as a whole, it was. not useful for 
diagnosis in individual cases. Nevi 
tend to occur in young patients, 
whereas melanomas arise in those 
more senior; however, three of our 
patients with melanomas were in 
their 20s. The average age of patients 
with melanomas of nevoid origin was 
48.7 years, of acquired melanosis ori- 
gin was 59.1 years, and of origin de 
novo was 55.7 years. 

Our series of 42 patients received 
surgical treatment only, with the 
exception of three patients seen in the 
1940s who received radium therapy in 
addition to excision. No patient was 
treated with irradiation alone, a mode 
of therapy advocated by Leder- 
man," or with photocoagulation or 
cryotherapy. The role of cryotherapy 
in conjunctival pigmented lesions, 
particularly benign acquired melano- 
sis, needs further consideration. 

We do not propose te answer the 
question of the appropriate treatment 
of conjunctival melanoma inasmuch as 
our patients primarily received local 
excision unless the tumor was large 
when exenteration was performed. 
This relatively large series with its 
reasonably adequate follow-up period 
could, however, form a basis for com- 
parison with other modes of therapy 
in the future. 
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® Two patients who had refused exen- 
teration for widespread conjunctival mela- 
noma were treated by a combination of 
cryotherapy and surgical excisions. Cryo- 
therapy was delivered only to the exten- 
sive areas of flat intraepithelial melano- 
cytic proliferation (precancerous melano- 
sis), while the surgical excisions were 
performed on the focal nodules, repre- 
senting localized invasive melanoma. in 
our two patients, the invasive nodules 
measured, respectively, 1.2 and 1.5 mm in 
greatest thickness, placing them in a iow 
to borderline risk group for metastasis. 
Repeated cryoapplications were required 
to control. the widespread flat intraepithe- 
lial disease. The conjunctiva tolerated 
these procedures well because the sub- 
stantia propria is not sacrificed as it must 
be in surgical conjunctivectomy, allowing 
comparatively normal reepithelialization 
to occur from adjacent zones, after the 
treated epithelium containing the melano- 
cytes sloughs. No evidence of invasive 
melanoma (cancerous melanosis) has 
developed in any of the cryotreated areas 
of intraepithelial disease (precancerous 
melanosis); sequential biopsies have es- 
tablished that the atypical melanocytes 
have disappeared from the epithelium. 
_ (Arch Ophthalmol 98:1390-1396, 1980) 


ocalized nodular melanoma of the 
conjunctiva is 


ment of more widespread or diffuse 
conjunctival melanoma, so-called pri- 
“mary acquired melanosis or: Reese’s 
precancerous and cancerous melano- 
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now. generally 
treated by local excision. The manage- 


sis, is a more controversial matter.’” 
Exenteration has often been recom- 
mended for this latter type of lesion, 
to remove all of the potentially 
involved conjunctiva and to prevent 
the development of nodular disease, 
after which stage metastases and 
mortality. supervene. We have had 
experience with two patients in whom 
extensive diffuse intraepithelial. con- 
junctival melanoma develeped with 
invasive nodules and who refused 
exenteration, We treated their dis- 
ease by judicious excision of the inva- 
sive nodules combined with eryothera- 
py delivered to the surrounding flat 
intraepithelial areas of involvement. 


. In this article we present the rationale 


for this mode of combined therapy, 
which appears to be capable of locally 
controlling the disease and offers con- 
siderable promise fcr the treatment of 
less advanced intraepithelial lesions. 


REPORT OF CASES 


Case 1.—A 24-year-old woman was first 
noted in December 1974 to have diffuse, 
granular brown pigmentation in the bulbar 
conjunctiva of the left eye, extending from 
the upper part of the semilunar fold superi- 
orly and laterally to the superior fornix and 
lateral canthus (Fig 1). This pigmented 
area was flat except for three elevated, 
mobile, deeply pigmented tumors at its 
inferior aspect, each measuring. about 


‘3.x 2 mm. Scattered areas of flat-pigmen- 
tation were evident on the superior tarsal. 


conjunctiva. The correctable visual acuity 
was 20/20 in each eye and the remainder of 


the ocular examination results were unre- 


markable. General physical examination 
disclosed a blue nevus in the skin of the 
right thigh and freckles of the skin of the 
face, arms, and trunk. Biopsy specimens of 
the elevated lesions and of most.of the 
adjacent pigmented bulbar conjunctiva 
demonstrated nests of intraepithelial mel- 
anocytes and masses of moderately well- 
differentiated cells in the substantia: pro- 
pria (Fig 2). The lesion measured 1.2mm in 
total thickness. 

By February 1976, the pigmentation had 
extended throughout the semiiunar fold to 
the inferior fornix, with flat pigmented 
patches being present along the inferior 
bulbar conjunctiva. The pigmentation had 
increased in the superior fornix and 


Conjunctiva 


superior tarsus. A localized pigmented 
tumor with a papillary surface was excised 
from the upper border of the superior 
tarsus in June 1976 and another elevated 
pigmented mass was removed from the 
bulbar conjunctiva near the lateral canthus 
in December 1976. Pathologic examination 
in each instance showed intraepithelial 
nests of atypical melanocytes and a super- 
ficially. invasive malignant melanoma, The 
thickness of the invasive component was 
again approximately 1.2 mm. 

The condition did not appear to change 
until July 1977, when increased pigmenta- 
tion and some thickening were noted in the 
previously involved areas. The patient was 
referred to some specialists in ocular oncol- 
ogy, and the general opinion was that a 
definitive surgical procedure in the form of 
total conjunctivectomy or orbital exentera- 
tion would be best to totally eradicate the 
disease locally. Because both of these pro- 
cedures were likely to be disfiguring, the 
patient refused these forms of therapy, 
even after she was informed of the malig- 
nant nature of her condition. Local excision 
possibly combined with cryotherapy or 
radiotherapy had also been recommended, 

The patient.was referred to the oncology 
unit of the Royal. Victoria Hospital in 
December 1977. General physical examina- 
tion and numerous laboratory and radio- 
logic investigations showed no notable 
abnormalities. Patchy pigmentation was 
evident throughout the palpebral and bul- 


“bar conjunctival surfaces of the left eye, 


especially. toward ‘the medial and lateral 
canthi, in the fornices, and on the tarsal 


-conjunctiva (Fig 3). Some of the palpebral 


lesions were slightly elevated, especially at 
the upper edge of the superior tarsus. It 
was elected to treat the patient's condition 
by excisional biopsies of the elevated 
lesions. (Fig 4) and to deliver cryotherapy 
to the remaining flat conjunctiva of the 
left eye. This was done in three stages, 


treating first the palpebral conjunctiva in 


February 1978, the caruncle and inferior 
bulbar conjunctiva with the inferior fornix 


in March 1978, and the superior fornix in 


May 1978. This procedure was repeated to 
the palpebral and forniceal conjunctiva in 
December 1978, We estimated that about 
60% to 70% of the conjunctiva was pig- 


mented. and about 15% was exciseé (nod- ` 


ules, persistent heavy pigmentation, and 
areas where invasive melanoma was noted 
on previous biopsy); most of the disease 
was therefore treated by cryotherapy. 
These operations were performed under 
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general anest: A liquid nitrogen spray 
anit (Frigitretics CE 8 unit with 4-mm 
nozzle) was usel $o reach a tissue tempera- 
ture of at least -20 °C using a double 
le with one or two thermo- 
oe o tissue temperature 
ring the temperature just 
) the lesion in each treated area (Fig 
sees that both Hquid nitrogen 
m 18-gauge plastic nozzle 
ben dioxide unit Ae! en w ith 





















was X protect i bs a a is and the 
ayelids by. gauze pads. The fornices were 
treated after ballooning them outwards 
with 1% Hdocaiaed X ylocaine). Biopsy spec- 
imens: were obtained from each area prior 
to-eryotherap¥ son one occasion 30 minutes 
after this therapy and from various areas 
i, 2, 4, 5, and $ months after the initial 
eryotherasy, as well as one month after 
this procedure was repeated (in December 
1978). Three of the five specimens obtained 
from areas nat yet receiving cryotherapy 
showed. intraepithelial melanocytic nests 
with superficially invasive malignant mel- 
Anoma (Fig 4. The other two biopsy speci- 
ens showed moderate and minimal 
i tẹ without invasion. The 
specimen obtaimed 30 minutes after cryo- 
therapy showed call lysis with a dispersion 
of pigment granules (Fig 6). 
Postoperativily, the patient received 
intravenous Hydrocortisone sodium succi- 
nate (100 mg), aral prednisone (initially 60 
me daily, wits decreasing dosage over one 
to two weeks). and topically applied 1% 
prednisolone acetate and sulfonamides. 
The initial posteperative follow-up each 
time discloses minimal discomfort of the 
patient, modezate eyelid swelling, and 
severe conjuadtival edema and hemor- 
rhages, with sleughing of the necrotic con- 
junctiva by about two weeks (Fig 7). 
intraepithel i melanocytic proliferation 
with mild: to moderate junctional activity 
was evident a most of the eight biopsy 
speeimens obtained up to six months after 
eryotherapy "(Pig 8); very superficially 
mvasive malignant melanoma (less than 
#5 mm in thickness) was noted in one 
pecimen obtained two months after eryo- 
surgery. A-miic to moderate inflammatory 
cell infiltrate made up predeminantly of 
Wymphocytes and | pigment-laden macro- 
phages was iin many of the biopsy 
specimens obtained after cryotherapy. 

At the patieats most recent examina- 
tion in March 1979, her visual acuity was 
20/20; she was-comfortable and her appear- 
ance was very. good (Fig 9). Trichiasis and 
mild ptosis ( mm) were evident in the 
superior eyelic. and some. lashes were 
absent from tae inferior lid. Moderate 
symblepharom formation was neted in the 
fornices. There avas minimal restriction of 
motility on è e lateral gaze. Pigmen- 

» tation was nodenger evident (Fig 10). The 
specimens obwuned in January 1979 (one 
so month ale è most recent eryothera- 
oo peutie pretediaze) showed no evidence of 
intraepithelial melanocytic proliferation in 
previously treavec and retreated areas in 
the superior ferior tarsal conjunctiva 
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and in the inferior fornix (Fig 11). A biopsy 
specimen of the only visible pigmented 
area, in the temporal perilimbal cenjuncti- 
va (which had not been treated with cryo- 
therapy), showed a mild increase in the 
number of intraepithelial melanocytes, 
without nesting. 

Case 2—A 40-year-old man was first 
noted by an ophthalmologist in: 1968 to 
have a “nevus” measuring 9 x 14 mm on 
the temperal bulbur conjunctiva of the left 
eye. Streaks of pigment extendedsonto the 
cornea and into the inferotemporal bulbar 
conjunctiva. Six years later the same oph- 
thalmologist found the examination results 
unchanged and the pigmentary eondition 
in the left eye stable. In 1975, the main 
portion əf the left epibulbar nevus 
appeared to have enlarged and measured 
11 x 20 mm. The patient was mot seen 
again until three years later, when he 
complained of occasional cloudy vision in 
the left eye with a slight left epper lid 
droop of six months’ duration. Dering the 
same period, there were changes noted by 
the patient in his epibulbar pigmentation, 
and he brought to his physician his own 
diagrammatic record of the evolving pat- 
tern, which indicated that the pigmented 
zone had gradually migrated owt of the 
interpalpebral fissure. The patient there- 
fore felt that his condition had improved. 

In April 1978, the best correct#d vision 
was 20/20—1 in both eyes. A ptosis was 
noted in the left upper lid due to swelling. 
The left cornea was diffusely stippled with 
brown pigment in the epithelium. The tem- 
poral gray line of both the left upper and 
left: lower lids showed pigmentation of a 
kissing type, without nodular enlargement. 
However, when the eyelids were everted, 
flat, golden brown to chocolate brawn pig- 
mentation. was seen in the conjunctiva 
overlying the left upper and lower tarsal 
plates (Fig 12). Two black, elevated masses 
were present in the superior fornix (Fig 
13). Pigmentation additionally radiated 
from these nodules toward the lateral and 
superior bulbar conjunctiva. The remain- 
der of the-ocular examination results were 
unremarkable. No preauricular or cervical 
adenopathy was detected. A ‘complete 
metastatie. evaluation including liver and 
bone scans failed to disclose any evidence 
of disseminated disease. 

In Apri! 1978, the patient underwent an 
excisional biopsy of the two nodular masses 
in the superior fornix; biopsies were per- 
formed om the inferior bulbar and forniceal 
conjunctiva. The microscopic examination 
disclosed a proliferation of atypieal mela- 
nocytes within the epithelium in all three 
sites, but deeply invasive melanoma pres- 
ent at the surgical margin was discovered 
in the specimen from the superior fornix 
(Fig 14). Micrometer measuremen#s of the 
thickness of the superior forniceal invasive 
nodule disclosed a thickness of 1.5 mm, 
which was an approximation because of 
tangential sectioning. 

Following the excisional biopsy it was 
recommended to the patient that ke under- 
go an exenteration, but he elected # obtain 
additional opinions. One of the» options 
explained to the patient, who was reluctant 
to have an exenteration, was that he could 
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undergo complete excisional biopsy of all 
nodular areas and be treated by eryothera- 
py for the remaining areas of flat intraepi- 
thelial melanoma. After considering the 
various alternatives, the patient decided 
against exenteration. Consequently, in 
June, a repeated excision of all of the 
superior fornix and adjacent anterior orbi- 
tal tissue was performed because of the 
presence of the tumor cells at the previous 
surgical margins. The flat intraepitheli- 
al melanotic lesions of the lid margins, 
superior and inferior bulbar conjunctiva, 
and caruncle were frozen with a double 
freeze-thaw cycle using the nitrogen eryo- 
probe unit (Frigitronies) after ballooning 
the conjunctiva with 1% lidocaine, As an 
added safety factor, the entire superior 
surgical field and anterior orbital tissues 
were similarly treated.. A mixture of dexa- 
methasone sodiùm phosphate and neomy- 
cin sulfate (Neodecadron. ointment) was 
used to reduce the reaction in the conjune- 
tival sac. Microscopic. evaluation of the 
excised superior forniceal tissue disclosed 
the proliferation of atypical melanocytes 
only within the epithelium (Fig 15); sur- 
prisingly, the substantia propria ard ante- 
rior orbital tissues (including fat, Müller's 
muscle, and striated levator muscle) were 
free of any invasive melanoma. Step sec- 
tions through the entire specimen failed to 
disclose even any superficially invasive 
melanoma. 

Several months later, the pigmentation 
of the left upper lid had completely disap- 
peared, but there was medial and lateral 
bulbar, as well as caruncular, pigmentation 
(Fig 16). On Aug 7, the patient underwent: 
repeated cryotherapy with a double freeze- 
thaw cycle to the superior fornix, caruncle, 
and bulbar conjunctiva. The cornea was 
protected from freezing by means of a 
contact lens. The middle portion of the 
tarsal conjunctiva of the left lower lid was 
also treated. Two months later, the postop- 
erative swelling had disappeared and no 
pigmentation could be identified in any of 
the previously treated sites (Fig 17). The 
best corrected visual acuity in the left eye 
was 20/50; there was a severe limitation of 
upward gaze and an almost complete ptosis 
because of the previous excision of the 
fornix. Fundus examination disclosed pe- 


-ripheral pigmented chorioretinal sears cor- 
responding to the sites of epibulbar cryo- 


therapy, which had obviously reached the 
inner ocular tunics. 

The patient was.next seen in April 1979, 
when pigmentation was noted in the infe- 
rior bulbar conjunctiva, the left lateral 
tarsal conjunctiva, and the lateral canthus; 
pigmentation spilled over into the lid mar- 
gins of the lateral canthus (Fig 18). A 
highly vascularized, pedunculated mass 
protruded from the lateral superior fornix, 
Biopsy specimens were taken from the 
superior forniceal-tarsal conjunctiva, car- 
uncle, and inferior bulbar conjunctiva, and 
the pedunculated mass was excised {Fig 19 
to 22). The conjunctival biopsy specimens 
taken from previously treated areas of the 
superior tarsus and carunele disclosed no 
atypical melanocytes and only fibrosis of 
the substantia propria (Fig 21 and 22). 
Microscopic examination of the peduncu- 
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Fig 1.~Case 1. Band of granular brown 
pigmentation in superior bulbar conjuncti- 
va and fornix, with some elevation at its 
inferior aspect (at initial presentation in 
December 1974). 





Fig 7.—Necrotic palpebral conjunctiva 
begins to slough off superior tarsus eight 
days after cryotherapy of this area. 
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Fig 2.—Superior bulbar conjunctiva (biop- 
sy performed in April 1975). There are 
nests of atypical me‘anocytes in epithe- 
lium and subepithelial invasive melanoma 


(hematoxylin-eosin, x 400). 


Fig 4.—Nodule from superior tarsal con- 
junctiva (long arrow in Fig 3; biopsy per- 
formed in February 1978). Specimen 
shows invasive melanoma in tarsus (hema- 
toxylin-eosin, x 250). 





Fig 5.—Liquid nitrogen being applied to 
area of inferior tarsal conjunctiva. Needle 
of thermocouple is in place just deep to 
conjunctival 
treated. 


surface of æea being 





Fig 8.~—Pigmented area from :nferior pal- 
pebral conjunctiva obtained “ive months 
after cryotherapy. Nests of atypical mela- 
nocytes survive within epithelium; subad- 
jacent substantia propria displays mild 
fibrosis (hematoxylin-eosin, x 400). 

























Fig 3.—Patchy pigment throughout palpe- 
bral and bulbar conjunctival surfaces of 
left eye (just prior to initial cryotherapy in 
February 1978). Long arrow indicates 
region shown in Fig 4; short arrow, Fig 6. 


Fig 6.—Pigmented area in superior tarsal 
conjunctiva (short arrow in Fig 3) obtained 
30 minutes after cryotherapy. Note cisper- 
sion of pigment granules in connective 
tissue (nematoxylin-eosin, x 1,000). 








Fig 9.—Excellent cosmetic result after con- `% 
trol of disease, with loss of lashes and 
minimal ptosis of left upper lid in March 
1979. 
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Fig 10.—Everied lids display moderate 
scaring of oOalpebral conjunctiva and 
some shrinkage of fornices, but total 


aabserne of pigmentation (March 1979). 





Fig 13.—lr accdition to nodules in. superior 
fornix, flat pigmentation spreads onto 
upper tarsal consunctiva. Similar flat pig- 
mentation was also present on inferior 
tarsal corounetive. 


Fig 11.—Biopsy specimen frome superior 
tarsal conjunctiva (11 months after cryo- 
therapeutic procedures). Minimal epithe- 
lial acanthosis and subepithelia’ scarring 


are exhibited (hematoxylineosin,. x 100). 


Fig 14.—Portion of largest superior forni- 
ceal nodule displays almost complete 
absence of epithelium and sheet-like pro- 
liferation of invasive melanoma cells 
(April 1978) (hematoxylin-phioxine-safran, 


Fig 12.—Case 2. Left superior forniceal 
pigmented lesion extending from caruncle 
to lateral canthus in April 1978, with more 
marked nodular features than in case 1. 
Note pigmentation on lower lateral lid mar- 
gin. 








Fig 15.—Because tumor cef's were present 
at surgical margins of specimen in Fig 14, 
superior fornix was again Dperated on in 
May 1978; specimen shows only intraepi- 
thelial nests of atypical me:anocytes with- 


x 30). out evidence of invasive meanoma (hema- 


toxylin-phioxine-safran, x 60). 


Fig 16.—Following cryotherapy im May 
1978 of superior bulbar, superior. and 
inferior tarsal, and caruncular flat pigmen- 
tation, new zones of pigmentation ap- 
peared in August, on globe, caruncle, and 
inferior tarsus. These areas receivedicryo- 
therapy. 





Fig 17.—After two preceding cryotreat- 
ments, no pigmentation is observed in 
October 1978. 





Fig 18.—Left, Lateral view cf left eye in 
April 1979, displaying new areas of flat 
pigmentation in lateral bulbar and canthal 
conjunctiva, on latera! lowe lid margin, 
and focally on midtarsai conjunctiva near 
lid margin. Note pedunculaced, nonpig- 
mented mass arising from superolateral 
fornix. Right, Medial view shewing medial 
and inferior bulbar melanosis. 
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Fig 19.—Biopsy specimen of bulbar pig- 
mentation at 6-o’clock position shows 
nests of atypical 
anocytes 
x 250). 


intraepithelial mel- 
(hematoxylin-phioxine-safran, 





Fig 22.—Caruncular epithelium contains 
goblet cells but no surviving melanocytes 
(hematoxylin-phioxine-safran, x40). 
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Fig 20.—Pedunculated superior forniceal 
mass has characteristics of pyogenic 
granuloma. No melanocytes were identi- 
fied in specimen (hematoxylin-phioxine- 
safran, x 40). 








Fig 21.—Biopsy specimen of superior for- 
nix and tarsus adjacent to pyogenic gran- 
uloma: shows invasive acanthosis without 
melanocytes above and islands of squa- 
mous cells in underlying connective tis- 
sue. Squamous cells were entrapped due 
to scarring and obliteration of fornix from 
earlier. surgeries (hematoxylin-phloxine- 
safran, x 100). 





ae 





Fig 23.—Left and right, Clinical appearance in June 1979 after cryotreatments delivered 
to inferior bulbar and lateral canthal conjunctiva in April 1979. Persistent pigmentation is 
visible at 6-o'clock position on globe and on inferior tarsal conjunctiva near midline. , 
Remainder of bulbar and tarsal conjunctiva is free of melanosis. J 





Fig 24.—Biopsy specimen of 6-o'clock 
position bulbar lesion shown in Fig 23 
manifests mild acanthosis of epithelium 
without melanosis. Faint pigmentation in 
melanophages in connective tissue was 
responsible for clinical pigmentation of 
both this lesion and that on tarsus, indicat- 
ing control of patient's disease (nematoxy- 
lin-phloxine-safran, x 400). 
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wed a pyogenic granuloma 
mented bulbar conjunctiva 
tained atypieal intraepithelial melano- 
268, But no invasive melanoma 
yotherapy was therefore deliv- 
May to the inferior bulbar, 
sāk and lateral eanthal con- 
iding the adjacent involved 
ae-Tnonth later, most of the 
had disappeared, except for 
iermiented lesions on the inferi- 
mjunetiva at the 6-0'clock posi- 
god on the inferior tarsal-conjunctiva 
ï in the midline (Fig 23). 
= of the persistent pig- 

demonstrated melano- 
substantia propria, but no 
intraepi eiat melanocytes (Pig 24); speci- 
mens ef tae recently treated lateral canthal 
conjunctiva showed unremarkable epithe- 
tium. 



















COMMENT 


Malignant melanoma of the con- 
junctiva usualy commences as an 
intraepithelial proliferation of atypi- 
eal melanocytes’ These atypical mel- 

-ahoeytes may spread radially within 
the epitheli ium (superficial spread or 
pagetwid grewth) for prolonged peri- 
ads to prodace areas of flat, golden 
brown pigmentation that may display 
a waxing and waning course. A verti- 
cal, invasive phase occurs later, with 
extension into the substantia propria 
for variable depths. If the radial 
intraepithel ial grow th phase is short, 
a invasive nodule may quick- 









besome involved by pro- 
ed radial intraepithelia: melano- 

growth (Reese’s precancerous 
Ncerous EIA Ez W nile the 


metastases S, enie access to lym- 
ics and E ood vessels is precluded; 
r, these melanocytes. may at 
a 1€ inwade the substantia pro- 
- pria, with the chance of metastases 
developing thereafter. If large areas 
of fiat intraepithelial pagetoid tumor 
(involving fram 50% to 100% of the 
bulbar and palpebral conjunctiva, 
sometimes with skip areas) caaracter- 
ize the lesion ai the time ef initial 
presentation,.a prophylactic exentera- 
tion may be performed before inva- 
sion has oecarred, or if only early 
superficial irvasion has developed. 
‘For these same kinds of lesions an 
xten: sive corjunetiveectomr could be 
: c. bet this procedure has fall- 
favor because symblepha- 
maior inevitably ensues, caus- 

ing decreased function of the globe. 
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The more frequently employed alter- 
native to exenteration or radical con- 
junctiveetomy is the removal of all 
invasive nodules and the sparing of 
conjunctiva that harbors only flat 
intraepithelial atypical melanocytes, 
in the hope that the latter may wax 
and wane without further develop- 
ment of invasive nodules. 

Exenteration for both the localized 
and the diffuse forms of conjunctival 
melanoma appears to be an excessive- 
ly radical therapy. A recent study has 
shown that improved prognostic accu- 
racy is possible with respect. to con- 
junctival melanoma if one measures 
the depth of invasion into the substan- 
tia propria.’ This ocular study applied 
to the conjunctiva the lessons of der- 
matopathologic investigations and re- 
views** that have shown that “depth 
of invasion” of a cutaneous melanoma 
is an important measurement govern- 
ing the tendency for metastasis. 
Instead of estimations of depth of 
invasion based on interpretive level- 
ing to the papillary or reticular der- 
mis, a more straightforward perpen- 
dicular thickness measurement taken 
from the surfaee of the lesion to the 
deepest portion of penetration has 
been found to be highly reproducible 
and predictively accurate. This last 
method is more conveniently applied 
to the conjunctiva, where levels of 
papillary dermis, reticular dermis, and 
hypodermis are not anatomically 
available. 

In several dermatopathologic se- 
ries, lesions measuring less than 
0.75 mm in total thickness have been 
proved to have almost a 100% cure rate 
following adequate excision, while 
lesions of 3.0 mm or greater have a 
75% fatality rate. In the ocular study,’ 
invasive lesions measuring less than 
1.5 mm in thickness were shown not to 
produce metastases, regardless of 
whether exenteration or local excision 
was performed, whereas invasive le- 
sions measuring greater than 2 mm 
produced metastases despite exenter- 
ation. It appears that in high-risk 
patients, metastases occur before sur- 
gery is performed, so that the surgical 
procedure is directed toward local con- 
trol of tumor cells and has no 
influence on those cells that may have 


already escaped by lymphatic or vas- 


cular channels. Exenteration is, there- 
fore, not a very logical procedure, 
because conjunctival lymphatic drain- 
age does not occur posteriorly into the 
orbit, which lacks lymphatics; the 
removal of the crbital and ocular tis- 
sues is merely a matter of surgical 


convenience rather than of biologic ‘ 


necessity. 
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Our first: patient had an invasive 
component that measured: approxi- 
mately 1.2 mm in greatest thickness, — 
and the second patient’s invasive com- 
ponent measured approximately 15 
mm. The measurements were an- 
approximation because the- biopsy 
specimens had been cut tangentially, 
making an accurate determination of 
invasion difficult. Our patients were 
consequently in a low to borderline 
zone of risk for metastasis based on 
the thickness. of the invasive nodules. 
We explained to each patient, who had 
refused exenteration, that we be- 
lieved that surgical excision coupled 
with cryotherapy of their disease 
could result in local control, but we | 
could not guarantee that a metastasis 
had not already occurred, owing to the 
depth of invasion that their initial 
lesions manifested. The last issue of 
metastasis would be settled only after 
long-term follow-up. Our therapy of 
their disease has in no way compro- 
mised their chances for survival, 
because in both patients deeply inva- 
sive disease has never been found on 
sequential biopsies after introduction 
of cryotherapy to areas of a flat pig- 
mentation. 

We rationalized that if the nodular 
invasive component could be com- ` 
pletely excised in our two patients, 
they stood a reasonable chance of sur- 
viving their disease. Since the flat 
intraepithelial melanoma.that would 
be left behind after surgical excision 
of the nodules could. become the pre- 
cursor for later invasive melanoma, 
our strategy was to treat the remain- 
ing areas of flat intraepithelial mela- 
noma by cryotherapy. This procedure 
was. also used on the nonpigmented 
conjunctiva adjacent to the areas of 
clinical melanosis, because it has been 
shown. that conjunctival melanoma 
may rarely originate ‘in “acquired 
melanosis sine pigmento,” wherein 
amelanotic pagetoid cells may spread 
extensively in the epithelium. 

The effectiveness of cryotherapy 
for intraepithelial pagetoid melanoma 
lies in the facts that melanocytes are 
selectively sensitive to freezing and 
that the latter creates a slough of the 
superficial squamous epithelium while 
sparing the substantia propria.” 
This reaction corresponds to a third- 
degree thermal burn. The substantia 
propria, of course, must always be 
sacrificed during any surgical exci- 
sion; the raw surface bared after 
extensive resections of the substantia 
propria provides a less favorable con- 
nective tissue substrate for reepitheli- 
alization that leads to symblepharon 
formation. After cryotreatments, the 
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intraepithelial melanoma cells are 
shed along with the conjunctival epi- 
thelium among which they are lodged. 
The substantia propria survives the 
eryotreatments and provides a com- 
paratively normal scaffold for the sur- 
rounding nontreated conjunctival epi- 
thelium to.grow over. Whereas cryo- 
treatment does cause some fibrosis of 

.. the substantia propria, it is the preser- 
vation of this layer vis-a-vis its sacri- 
fice in-conjunctivectomy that makes a 
critical difference for retaining excel- 
lent ocular function and providing 
superior cosmesis. 

Our method was a rapid repeated 
freeze-thaw cycle to cause immediate 
necrosis of the-involved cells, as well 
as subsequent sloughing." Two dif- 

- ferent methods of delivering the cryo- 
therapy were used on our patients— 
either a nitrogen spray or a sealed 
nitrogen cryoprobe—and both were 
found to give satisfactory results. We 

“employed eryotherapy as a primary 

treatment exclusively on the intraepi- 
thelial pagetoid tumor and not on the 
subepithelial invasive nodules. How- 
ever, a safety factor was introduced 
by treating with cryotherapy those 
“areas that had previously undergone 
surgical excision, in case small num- 
bers. of tumor cells had been left 
behind in .the superficial connective 
tissue. All suspicious areas of persist- 
-ent pigmentation following cryother- 
‘apy were subjected to repeated biop- 
sies to ascertain’ the adequacy of 
treatment. Most of the areas of clini- 
cally persistent pigmentation were 
the result. of either reduced numbers 
of intraepithelial nests of atypical 
melanocytes or of collections of. pig- 
ment-laden macrophages. in the sub- 
stantia propria beneath areas of epi- 
thelium that had previously received 
~ cryotherapy. Further. cryotreatment 
resulted in the disappearance of the 

‘pigmentation and, on sequential biop- 

sies, of the intraepithelial nests. 

Because the melanocytes in recurrent 

intraepithelial disease may become 
nonpigmented from the cryotherapy, 
repeated biopsies should be performed 
on both pigmented areas and formerly 

“treated nonpigmented areas. 

«Fhe major advantage of eryothera- 

py is that suspicious areas may. be 

‘treated repeatedly. A first application 

of cryotherapy does not necessarily 
produce total disappearance of the 
intraepithelial melanocytes after 
healing of the treated area, even if the 
-cryotherapy does cause clinical disap- 
pearance of the pigmentation. The 
initial eryotherapy may indeed be suc- 
cessful where it was used, but reepi- 
thelialization from adjacent untreated 
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conjunctiva containing atypical mela- 
noeytes may result in the latter being 
carried into the denuded area. During 
the course of treatment, each of our 
patients also exhibited progressive 
radial intraepithelial extension, in 
that areas that had been clinically 
uninvolved during early treatments 
later became pigmented, leading to 
almost total bulbar and palpebral dis- 
ease over a one- to two-year period. By 
sequentially treating neighboring re- 
gions of conjunctiva in several sit- 
tings, the burden of intraepithelial 
melanocytes is reduced; retreatment 
can be expected to bring about a 
marked reduction in their number. 

The results of cryotherapy in our 
first patient were superior to those in 
the second, because in the first, less 
extensive surgical excisions had to be 
performed to remove the initial inva- 
sive nodules. This first patient has 
retained a normally functioning globe 
with 20/20 vision, excellent motility 
except for a small degree of ptosis (1 
mm), mild trichiasis, and loss of many 
of the eyelashes from the cryotherapy 
of the lid margins. In the second 
patient, the more aggressive initial 
and repeated surgery performed in 
the superior fornix resulted in a more 
severe motility disturbance on su- 
perior gaze, more extensive symble- 
pharon, and complete ptosis. Nonethe- 
less, this patient has experienced no 
recurrent invasive disease and exhib- 
its control of the flat noninvasive 
areas that have subsequently depig- 
mented and fail to show persistent 
intraepithelial melanocytes. Should he 
experience any devastating disease or 
accident in his better eye, the treated 
eye could be restored to a more visual- 
ly serviceable state. 

The optimal and, in our hands, only 
use of cryotherapy for conjunctival 
melanoma is with respect to the flat, 
noninvasive intraepithelial phase. Lid 
and skin tumors, like basal cell epithe- 
lioma with its invasive component in 
the dermis, have been treated by cryo- 
therapy, with variable results." Be- 
cause the invasive component of con- 
junctival melanoma is a potentially 
fatal lesion, we did not rely on cryo- 
therapy for the management of this 
stage of the disease, but instead 


resorted to surgical excision of the 


nodules. 

The ideal conjunctival melanoma 
patients for cryotherapy would be 
those with diffuse intraepithelial dis- 
ease that is discovered early in its 
course before invasive nodules have 
appeared. Today most of these pa- 
tients are observed for prolonged peri- 
ods of time, until the development of 


` the invasive stage is discovered. After 








a biopsy, cryotherapy delivered to the 
flat areas of obvious clinical invelve- 
ment as well as to a generous sur- 
rounding area could forestall the 
invasive tendency and simplify the 
management of these patients. Cryo- 
therapy, administered repeatedly if 
necessary, could dramatically improve 
their prognosis for life and their 
chances for retaining a functional 
globe. In support of this contention is 
the fact that no invasive melanoma- 
tous nodules have developed in either 
of our patients in zones of flat intra- 
epithelial disease after cryosurgery 
(approximately 70% of each patient’s 
conjunctiva was involved by intraepi- 
thelial tumor cells), despite clinical 
evidence of accelerating disease activ- 
ity prior to use of cryotherapy. 


This study was supported in part by a grant 
from the. Zelda Radow Weintraub Foundation, 
New York. ae 
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dar-cid white man had the B-K 
ee rome (multiple large atypical 
cutaneous nevi of the upper part of the 
trunk ‘and extremities, inkerited as an 
autosomal dominant trait, and thought to 
-be more susceptible to malignant trans- 
formation), so named after two patients in 
whom the syndrome was first observed. 
Two ccutaneous malignant melanomas 
(thigh and back) and an ocular malignant 
melanoma (ciliary body anc iris) simulta- 
sneously developed. Patients. with B-K 
ole syndrome have been known.to have 
very ‘high risk for the development of 
eous melanoma (including multiple 
primary cutanecus melanomas) and mul- 
| Uple primary malignancies. There may be 
a propensity in these patients for develop- 
ment of ocular melanomas. 
(Arch Ophthalmol! 98:1397-1399, 1980) 


Tre B-K mole syndrome: refers. to 
many large, irregular, variable 
nevi predominantly occurring on the 
upper part of the trunk-and extremi- 
ties of a group of patients with famil- 
ial cutaneous melanoma. The nevi 
_ may be noticeable at a young age, but 
they ‘continue to grow throughout 
_ adult life? Histopathologically distin- 
 guishing features include atypical 
‘melanocytic hyperplasia, lymphocyte 
filtration of the dermis, and neovas- 
ization. 
tents with this syndrome are at 
ery high risk for the development 
taneous melanomas that may be 
wultiventric. The syndrome is inher- 
d as an autosomal dominant trait 
and multiple other primary malignan- 
dies may deveiop. No reports of 
simultaneous cutaneous and ocular 
melanomas have been reported in this 
syndrome, to our knowledge. We 
report. the first such case and empha- 
size its importance. 


REPORT OF A CASE 


JA Slsyear-old-man was seer for evalua- 
tion of an ocular temor in the right eye. He 
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had noted this “spot” to be grawing for 
two years. His family history was impor- 
tant, in that his sister had died.of “liver 
cancer.” His mother had died of multiple 
primary tumors (carcinoma of the lung, 
fibrosarcoma of the lung, thyroid adenoma, 
chondroma of the lung, cavernous heman- 
gioma of the liver and spleen, islet cell 
adenoma of the pancreas, adenomatous 
polyp of the descending colon, and leiomyo- 
ma uteri), She has been previcusly de- 
scribed.‘ Two sisters and his daughter have 
multiple cutaneous nevi. 

The ocular examination revealed a 
normal left eye with visual acuity of 20/20. 
Visual acuity in the right eye was 20/25. A 
pigmented tumor occurring from the 2:45- 
to 6:45-0’clock positions extended to within 
1 mm of the pupillary margin (Fig 1). 
Prominent episcleral vessels were present 
overlying the tumor. The episelera had 
scattered areas of pigmentation over the 
tumor (Fig 1). Gonioscopy revealed exten- 
sion of the tumor into the angle with a 
tapered extension of the tumor above (Fig 
2). The intraocular pressure was 22 mm Hg 
OD and 14 mm Hg OS. On dilation, it was 
seen that the tumor extended into the 
ciliary body and measured 6 mm in height 
and 8 mm across. The results of the rest of 
the ocular examination were unremark- 
able. There were no iris or choroidal nevi in 
either eye. 

A general medical examination revealed 
a fair-complexioned man with blue eyes. 
The only abnormal findings other.than in 
the eye were dermatologic. He had multi- 
ple pigmented tumors of the upper part of 
the back (present for at least 40 years), 
chest, and extremities (Fig 3). The tumors 
were mostly 5 to 10 mm, irregular in 
outline, and tan to brown, some with 
shades of black and pink. Although some 
tumors were macular and others were 
papular, two somewhat different, suspi- 
cious lesions were noted. 

The location of the first was the lateral 
apex of the right lower extremity (Fig 4). 
It was a 2-cm, maculopapular, brown-blue- 
black tumor with a variegated and irregu- 
lar border, a 2- to 3-mm central nodale, and 
an area of depigmentation in the center of 
the lesion. The location of the second lesion 
was the upper part of the right side of the 
back (Fig 5). It was a 1.5-cm brown-black 
papular lesion with a raised nodule, a hint 
of surrounding erythema, and mottled 
borders. 

An extensive series of studies revealed 
no evidence of metastasis. 

Three weeks prior to iridocyelectomy, 
the patient underwent transconjunctival 
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B-K Mole Syndrome 


Cutaneous and Ocular Malignant Melanoma 
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cryopexy to the peripheral part of the 
retina fromthe 2:30-0'clock to 7-o'clock 
positions without difficulty. An iridocy- 
clectomy, lentectomy, and anterior vitree- 
tomy were performed via a modified tra- 
beculectomy approach. Two weeks. later, 
the two suspicious cutaneous lesions under- 
went biopsy. His visual acuity after two 
months was: 20/30. After one year, his 
visual acuity is 20/20 (corrected), 


HISTOPATHOLOGIC FINDINGS 
"Back Tumor 


Irregular areas of acanthosis were 
noted with nevus cells in the upper 
part of the dermis. Other areas of 
somewhat atypical melanocytes, some 
in nests, some single, were noted at- 
the upper level of the dermal-epider- - 
mal junction, alternating with ke 
tinocytes. A round cell infiltrate w 
scattered near these areas. T 
was diagnosed as intraepithe 
lignant melanoma, level I (F 


Right Lower Extremity Tum 


A hyperkeratic and parak totie 
epidermis was seen with large vacuo- 
lated atypical melanocytes at the der- 
mal-epidermal junction. Some nests of 
these atypical, pagetoid-like melano- 
cytes were noted at the upper level of 
a thickened papillary dermis sur- 
rounded by a round cell infiltrate and 
many melanin-laden . macrophages. 
Smaller clusters of more normal- 
appearing melanocytes were scat- 
tered throughout the dermal-epi-. 
dermal junction. This lesion was 
diagnosed as- superficial spreading 
melanoma, level II, 0.4 mm in greatest 
thickness (Fig 7). 

The lesion of the right side of the 
upper part of the back was excised in 
toto with conservative. margins and 
closed primarily. The patient. under- 
went a deep and wide excision with a 
skin graft for the level Il melanoma. 


Ocular Lesion 


Microscopie examination of the re- 
sected tumor revealed three distinct 
but intermingled zones.. A large num- 
ber of monotonous nevoid cells were 
seen within an area of moderate pig- 
mentation. The second zone contained 
spindle B melanoma cells, while the 
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Fig 1.—External photograph of pa- 
tient’s right eye demonstrating pig- 
mented tumor, episcleral pigmenta- 
tion, and dilated episcleral vessels. 


Fig 2.-Ocular tumor demonstrating angle 
invasion and extent of tumor. 


Fig 3.~Multiple pigmented tumors of 
upper part of back, many present for at 
least 40 years. 


Fig 4.—Malignant melanoma, lateral as- 


pect of right lower extremity. 
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Fig 5.—Malignant melanoma of upper part 
of back (right side). 

















Fig 6.—Histopathology of re- 
sected ocular tumor. 





third zone contained frankly epithe- 
lioid cells without mitotic activity 
(Fig 8). 


COMMENT 


The incidence of multiple primary 
malignant neoplasms is frequently 
stated to be 5% to 10%. The highest 
incidence of multiple primary neo- 
plasms appears to be in survivors of 
bilateral retinoblastoma.’ Noteworthy 
is that the incidence of an intraocular 
malignancy in association with an 
extraocular malignancy is very rare, 
only 39 cases having been reported as 
of 1973.7 The 40th case, a uveal mela- 
noma occurring as a fourth primary 
malignancy in a patient, has just been 
reported.* 

As outlined by Warren and Gates 
(1932) and used by the above authors, 
the criteria for the diagnosis of multi- 
ple primary malignant neoplasms are 
as follows: each of the tumors must 
present a definite picture of malig- 
naney, each must be distinct, and the 
probability that one was a metastatic 
lesion from the other must be 
excluded. Our case meets all these 
criteria. 





Fig 7.—Histopathology of cuta- 
neous melanoma {right lower 
extremity). 


yd 7 j 


Fig 8.—Histopathology of cutaneous mela- 
noma of upper part of back (right side). 


The annual age-adjusted incidence 
of nonskin melanoma (0.7 per 100,000 
persons) is about one sixth the rate of 
cutaneous melanoma.” Ocular mela- 
nomas constitute 79% of all noneuta- 
neous melanomas. Multiple primary 
malignancies in patients with euta- 
neous melanomas were studied by 
Bellet et al“ They found an 82% 
incidence of additional nonmelanocyt- 
ic, noncutaneous primary malignan- 
cies in these patients. They claim that 
this incidence is no greater than would 
be expected by chance alone, except 
for breast carcinoma. They also found 
that the development of additional 
primary cutaneous melanomas (in 
3.4%) was not a random event but 
“represents a greater susceptibility of 
these patients’ melanocytes to malig- 
nant transfusion.” 

A correlation exists between multi- 
ple primary cutaneous melanomas and 
familial melanoma. Multiple primary 
melanomas occur in 19% of patients 
with a familial history of malignant 
melanoma as compared to 1% to 4% in 
nonfamilial cases. The incidence of 
familial melanoma is 6.1%." Malig- 
nant melanoma is more likely to cevel- 
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spulation; patients with oth- 
er primary melanomas may also have 
a greater tendency for development of 
other cancers. ™ Lynch et al’ noted 
that some families with more than one 
person afflicted with melanoma may 
rone to development of can- 
her organs (especially the 
reast, gastrointestinal tract, lung, 
endothelial system), and 
nd to get them at an earlier 









s authors have described a 
patients with cutaneous 
"melanoma who exhibit the presence of 

many large, irregular nevi, predomi- 
nantly of the upper part of the trunk 
and extremities, with a variability of 
mole size, outline, and color combina- 
tion. These lesions have distinct clini- 
cal and histologic charaeteristics and 
continue to appear throughout adult 
life. This “mole syndrome” is inher- 
ited as an autosomal dominant trait, 
and. patients with the syndrome in a 
familial-melanoma family are at a 
very high risk for the development of 









ple primary melanomas and multiple 
primary malignancies). Clark and 
-associates’ and Reimer. et. al’ have 
called this entity the “B-K mole syn- 
“drome” (named after two young 
patients in whom this syndrome was 
first observed), while Lyneh.et al call 





it the- “familial-atypical-multi- 
-ple-mole-melanoma (FAMM) syn- 
drome.” 


Concerning metastases of carcino- 
a. to the eyes, Ferry and Font" 
found the majority come from the 
n lung (29%) and breast (40%). Albert et 

 al* found ten of 213 patients to have 
“an raocular metastases from primary 
‘mostly in the lung, breast, 
intestinal tract. Metastases 
anterior segment of the eye 
‘much Jess often than do metas- 





















Al eous ma al eiat melanoma to the 
eye is a rare event, with a total of 25 
-case reports published (up to 1972) in 
which the eye has been examined 
pathologically. (This compares to over 
4,000 cases of primary uveal melano- 
mas on file at the Armed Forces 
Institute of Pathology.) Fishman and 
associates examined the eyes of 15 
consecutive patients with metastatic 
cutaneous melanoma and demon- 
strated. evidence of microscopic in- 
2 traocular metastases in five. To be 
led ig that all five patients had 
uted CNS metastases.” Hirst 
: associates report that ocular 
metastases from primary cutaneous 
malignant melanoma are uncommon, 
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| cutaneous melanoma (including multi- ` 


pi ey 
those, only five ‘showed iris involve- 
ment.“ The pathologic features dif- 
ferentiating primary uveal melanoma 
from metastatic melanoma to the 
uvea may be found in Font et al.” The 
dermatopathologic differentiating 
points between the primary melano- 
ma and metastatic melanoma to the 
skin are delineated in Kopf etal.“ The 
incidence of microscopic, nodal metas- 
tasis arising from a level IT superficial 
spreading melanoma is 4%. The inci- 
dence of distant metastasis from such 
a lesion is much lower. 

Concerning heredity and intraocu- 
lar melanoma, Lynch and associates”! 
claim that the familial occurrence of 
intraocular melanoma is rare, but that 
when a familial occurrence is ob- 
served, the lesion tends to fallow an 
autosomal dominant mode of inheri- 
tance. 

Only ¿a few families have been 
described in whose members intraocu- 
lar melanomia and cutaneous melano- 
ma have coexisted. Turkington 
(1965)* cites a description of à patient 
who had an intraocular melaaoma of 
the left eve whose sister had a cuta- 
neous melanoma of the ferehead. 
Lynch and Krush (1968)** reported a 
case in a female patient with an 
intraocular melanoma whose. sister 
had cutaneous melanoma and of a 
man with an intraocular melanoma 
whose son had cutaneous melanoma. 

The first and previously the only 
report, to our knowledge, of the simul- 
taneous occurrence of ocular and cuta- 
neous melanoma in a patient was 
made by Paton and Thomas in 1959.27 
This patient had a cutaneous melano- 
ma near the right lateral canthus as 
well as a choroidal melanoma of the 
right eye. This patient’s brother had, 
nine years previously, undergone enu- 
cleation of his right eye for a choroidal 
melanoma, 

No mention is made concerning any 
other usual or unusual skin lesions in 
any of these patients. 

Although cutaneous and oculir mel- 
anomas are generally thought to be 
inherited independently of eack other, 
we suggest that in patients with the 
B-K mole syndrome, ocular and cuta- 
neous melanomas may be asseciated 
and that these patients may also have 
a greater predisposition for acquiring 
intraocular melanomas. 
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© improved techniques and procedures 
have resulted in a higher rate of clear 
¿grafts after penetrating keratoplasty. A 
‘clear graft, however, does not givea good 
visual result if high corneal. astigmatism 
“prevents the successful wearing of spec- 
“tacles or contact lenses. This article 
_ describes the methods and results of two 
microsurgical - techniques—the - corneal 
wedge resection to steepen the flat merid- 
a ian and relaxing incisions to flatten the 
teep meridian. Average reduction in cor- 
eal astigmatism was greater for the 
dge ection (ten cases) (6.50 diop- 
as compared with 4.25 D [16 cases] 
the relaxing incisions). The relaxing 
incisions operation was successful in 
75% of cases with stabilization of corneal 
curvature readings in an average of three 
weeks and is an outpatient procedure. 
After a wedge resection, corneal stabiliza- 
tion usually takes months. We believe that 
‘wedge resection should be reserved tor 
` eases. in which. relaxing incisione are 
unsuccessful. 


[provements in the preoperative 

evaluation, operative techniques 
and equipment, and postoperative 
care have resulted in an increasingly 
“higher rate of clear corneal trans- 
plants. The surgeon now has the luxu- 
ry of being more concerned with opti- 
eal considerations suchas corneal 


_ tism can mean failure of an otherwise 
successful operation. 
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astigmatism. High corneal astigma- 
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of High Postkeratoplasty Astigmatism 


Relaxing Incisions vs Wedge Resection 


A number of surgeons have at- 
tempted to reduce corneal astigma- 
tism. Methods to steepen the flat 
(greater radius of curvature) meridian 
began when Lans' used cautery in 
1898.' In 1958, Poyales? performed cor- 
neal wedge resections, which- he 
sutured. Barraquer and Muiños, in 
1956, described scleral wedge resec- 
tions, which also were sutured. 

Flattening the steep meridian also 
has been done. Snellen,’ in 1869, sug- 
gested anterior corneal incisions to 
relax the steep meridian. Corneal 
wedge resections that were left unsu- 
tured were described in 1894 -by 
Bates.* In 1950, Sato* reported posteri- 
or corneal relaxing incisions. 

In. cases where good vision „is 
expected after penetrating kerato- 
plasty, high corneal astigmatism ean 
prevent this outcome unless the astig- 
matism can be managed successfully 
with tolerable high-astigmatic glasses 
or contact lenses, Often that is not 
possible, especially when the fellow 
eye has good vision or has little or no 
refractive error. 

The greatest advancements in con- 
sidering astigmatic keratoplasty 
problems have come from Troutman. 
Not only has he consistently discussed 
methods to prevent high astigma- 
tism,’ he has also introduced microsur- 
gical procedures to treat the high 
astigmatism once it exists. In 1972, 
Troutman® described the corneal 


wedge resection to steepen the flat- 


meridian and, in 1977, relaxing inci- 


sions to flatten the steep meridian.’ In 


1973, he described ten wedge resec- 
tions.” Preoperative astigmatism av- 
eraged 11.50 diopters, with a range of 
9.00 to 16.00 D. Postoperative residual 
astigmatism averaged 3.82 D, with a 
range of 2.00 to 6.00 D. Cases of 
relaxing incisions are not documented 
in his excellent book concerning ante- 


rior segment microsurgery, but. the 
author does discuss the procedure. He 

uses a razor blade knife to incise half 

the corneal depth into or directly adja- 

cent to the wound. The incisions are; 
one clock hour in length (15° on each 4 
side of the steep meridian) and at both 
ends of the steep meridian. The cor- 
neal curvature becomes stable in four 
weeks. He believes that the procedure 
should be used for lower amounts (4 to 
8 D) of astigmatism, because only 3 to 
5- D of correction can be anticipated 
without excessive weakening of the 
wound, 

Wiedman“ reported the results: of 
both relaxing and resection surgery). 
for high. corneal astigmatism. He. 
believed. it effective and advart 
geous to make relaxing incisions 
between the transplant wound and 
the limbus. Barner’ has written an 
excellent review article describing 
surgical methods of altering corneal 
astigmatism. i 

It is not the purpose of this article ™ 
to discuss reasons for high postkerato- 
plasty astigmatism or methods to pre- 
vent it. We are currently investigat- 
ing the problem. Instead, we present 
surgical methods by which we treat 
the high astigmatism once it exists. 







MATERIALS AND METHODS 


From August 1975 until June 1979, we 
were faced with high postkeratoplasty ċor- 
neal astigmatism 28 times under the condi- 


‘tions mentioned previously. Surgical cor- 


rection then was attempted. One wedge 
resection was eliminated from this study 
because some sutures were removed at five 
days, which is far too early. One case of 
relaxing incision is not included, because 
the incision was made at only one end of * 
the steep meridian instead of the two ends 
as were all the other cases. With the excep- 
tion of these two patients, this study repre- 
sents 26 consecutive cases. 

One of two different procedures was 
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Wedges Resection 


5,200 Axis 60 


4,203 Axis 150 


>a werlge resection in the flat 
-meritian or relaxing incisions in the steep 
meridian. The choice of procedure was not 
made on the basiv-of the amount of corneal 
astigmatism or obvious physical properties 
of the-high astigmatic cornea.. The wedge 
resections included in this study began in 
August (975, Relaxing incisions were 
begun in: June 1976, and as it became 
apparent chat the method could be success- 
iul, it became the procedure ef choice so 
i st wedge resection. was April 
Í the last of the 16 cases of 
ae sa meisions included in. this study 
was iv June 1979 












Wedge Resection 


“The patient undergoing a wedge resec- 
tion was edmitted to the hospital the day 
before ssuzgery. The following day, in the 
cperating room, ander retrobulbar anes- 
thesia and using the surgical microscope, a 

: wedge of issue was excised at one end of 
the flat meridian of the cornea (Fig 1). The 
sides of the wedge were cut three-quarter’s 

‘depth. perpendicular in the transplant 
wound anc angled toward the base of the 
transplant: wound incision peripheral to the 
wound. Tho excised tissue was slightly less 

than three-clock hours in length. The width 

‘fn the canter of the shir de varied from 1 to 














ajer z aiie of. the vand 
seven jmterrupted -19-0 nylon 
h buried knots. were used to 
am imate the sides of the wedge resec- 





if kerätanetet ora keratoseopa was used 

otobe sure that: the wedge resection was 
then im the steep meridian: The corneal 
astigmatism the frst. postoperative day 
was usually as great as preoperatively, 
with oniy a 90° shift in axis. 

The patient was discharged the first or 
second postoperative day, receiving a regi- 
men af topically applied antibiotics and 
corticosteraids. Numerous postoperative 
visits were required beginning one week 
after surgery. Sutures were slowly re- 

ing four to six weeks postoper- 
2 afively for peers months. The rate of 
val depended on how much 
wee was in the axis of the 
me cases a few sutures were 
more than one and even two 
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Fig 1.—Wedge resection. Patient with 150° 
axis 10 diopters flatter than 60° axis. 
Wedge of tissue removed axis 150° to 
steepen that meridian. 


















Relaxing incisions 






=, 







5,200 Axis 60 


Fig 2.—Relaxing incisions. Patient with 60° 
axis 10 diopters steeper than 150° axis. 
incisions made in wound at both ends of 
60° axis to flatten or “relax” that merid- 
ian. 










4,200 Axis 150 








Table 1.—Results—Ten Wedge Resections 


Corneal Astigmatism, Diopters i . Spherical 
rere, Equivalent 
Preoperative Postoperative 





< 20/20 
: 20/30 


4,00 +3.50 x 145 
—4.00 + 4.00 x 50 
—5.50°+3.50. x 65 
—1.00 + 1.50 x 100 
+6.00 +3.50 x 180 

~17.00 +2.50 x 90. 
8.00. + 4.00 x 180 


Table 2.—Results—16 Relaxing Incisions 


Corneal Astigmatism, Diopters Postoperative 
Retraction 
Postoperative and Visual Acuity 


+9.00 +2.25 x 80 

+7,00 +4.00 x-180. 20/20 
—10,50 +3.50 x 130 20/40 — 
AC entered-sutured : 

AC entered-sutured: eee 
+12.00 +450 x 75 20/25 
+16.75 (contactlens) 20/25. 
+8.50 +3.00 x 95 - 

+3.50 + 3.00 x 150 

1.50 + 2.00 x 120 

~3.50 + 1.50 x 38 

—8.00 +3.50 x 45 

1.25 43.00 x 180 

—2.50 +3.00 x 160 





—5.50 +1.00 x 160 


Astigmatism, diopters 
Preoperative 
4.75 (3.75-7.00) 
6.75 (2:75-16.25) 
Stable DF i 
Follow-up, mo 8.25 (2-31) 16 (4-43) 
Ks (av), steep/flat* E : 
Preoperative 49.37 /39.87+ §0:75/39.37 
Postoperative : 47 62/42.62+ 47.75/43,00 


*Ks indicates keratometry reading (cẸfneal curvature reading). 
łExcludes cases 4 and 5. 
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Relaxing incisions 


Relaxing incisions were performed at 
the slit lamp under topical applications of 
anesthesia on routine outpatient visits (Fig 
2). A sterile razor blade was used to cut 
incisions one-half to two-thirds depth in 
the keratoplasty wound for a length of two 
clock hours, one hour on each side of. the 
axis of the steep meridian and at each.end 
of the steep meridian (180° apart). Oph- 
‘thalmometry readings were obtained-after 
each of the two incisions. Antibiotic drops 
were instilled and continued four times a 
day until the wounds were epithelialized. 
Topical applications of 1%- prednisolone 
acetate or phosphate drops were started or 
increased to a level usually three to four 
times a day. 

The first postrelaxing incision visit was 
at one week. Corneal curvature readings. 
were obtained and the wounds examined at 
< the slit lamp. The wounds were either 
completely or almost completely epithelial- 
ized. Therapy with antibiotic drops. was 
stopped after complete. epithelialization. 
Corticosteroid drops were reduced to pre- 
urgical levels, 

Follow-up visits thereafter were at vari- 
‘able periods, Usually. a final refraction 
(corneal curvature stable) could be done 
‘approximately. one month after the sür- 
gery. When relaxing incisions were per- 
formed to reduce the corneal astigmatism 
facilitate. contact lens fitting, the lens 
of fit for two to three months after 


In two ya. the 16 eyes, the-anterior cham- 
ber was inadvertently entered while per- 
forming the incisions. In both eases, the 
patient was brought to the minor. room 
where interrupted 10-0 nylon sutures were 
used to. close the wound. In both cases 
wedge resections later were required. to 
“yeduce the corneal astigmatism. 


RESULTS 


. The preoperative and postoperative 
corneal astigmatism and postopera- 
tive visual acuities, refractions, and 
spherical equivalent changes for the 
ten wedge resections and 16 cases of 
-relaxing incisions are shown in Tables 
land 2. The two methods are com- 
pared in Table 3. Spherical equivalent 

~ changes are omitted when- appro- 
priate data could not be found in the 
-~patient’s chart. The time at which the 
wedge resection cases had stable 
‘astigmatism was omitted, because as 





nicht-perforirende Corneawunden. Albrecht Von 
Goel Arch Klin Exp Ophthalmol 45:117-152, 


‘resection: Indications and technique. Am J Oph- 
thatmol 41:92-98, 1956. 
4, Snellen Hi ‘Die Richtung der Hauptmerid- 










Graefes. Arch Klin Exp: Ophthalmol 15:199-207, 





iane des astigmatischen Auges. Albrecht Von- 
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said with certainty that the curvature 
will not change. 


COMMENT 


In our patient population, when the 
corneal transplant is clear, the eye is 
quiet, the sutures have been removed, 
the corneal curvature is stable (usually 
one to two months after suture remov- 
al), but a reduction in corneal astigma- 
tism is desired, surgical intervention 
is considered. Glasses, a contact lens, 
or electing to do nothing had been 
discussed and in some cases tried. 

In August 1975, we began perform- 
ing wedge resections to steepen the 
curvature in the flat meridian (Table 
1). Resultant visual acuities were 
20/20 to 20/30. There was a trend 
toward a more myopic spherical equiv- 
alent. The residual refractive error is 
corrected with a contact lens in one 
case, spectacles in eight cases, and one 
patient sees well without correction. 

In June 1976, we began performing 
incisions in the keratoplasty wound as 
a possible simple, quick, outpatient 
method of dealing with high corneal 
astigmatism, which might give stable 
results in much less time than proce- 
dures that required sutures. Twelve of 
the 16 relaxing incision cases were 
considered successful. The anterior 
chamber was entered in two cases. 
This complication was treated imme- 
diately by suturing in the minor room 
without damage to the clear corneal 
transplant or sequelae other than high 
astigmatism. In both cases wedge 


resections were later performed with . 


satisfactory results (Table 1, cases 1 
and 3). Two other patients still had 
high astigmatism after the relaxing 
incisions. One had 8.75 D (Table 2, case 
6). Relaxing incisions were repeated 
after the completion of this study, 
resulting in-a residual astigmatism of 
5.62 D. The patient now wears a 
+12.00 +4.50 x 75 spectacle with a 
20/25 visual acuity. The other had 
10.25 D (Table 2, case 9) and has 
elected to wear spherical equivalent 
spectacles rather than undergo a 


` wedge resection. In most of the 16 
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long as sutures remain it cannot be 


cases, visual acuity ranged from 20/20 
to 20/40. Like the wedge resections, 
there was a trend toward a more 
myopic spherical equivalent. 

Because of the danger of entering 
the anterior chamber at the time of 
relaxing incisions, three precautions 
are recommended. Do not incise deep- 


_er than half the depth in an aphakic 


eye. Look for variable depths in the 
wound in the area to be excised. If 
there are thinner spots, do not excise 
as deeply in those areas. Above all, do 
not perform the procedure unless 
minor room facilities are available for 
possible suturing. 

A comparison of the two techniques 
(Table 3) shows that more reduction in 
astigmatism followed wedge resec- 
tions (average, 6.75 D) than relaxing 
incisions (4.25 D). If the two cases in 
which sutures were required efter 
relaxing incisions are excluded (cases 
4 and 5), the average reduction was 
5.00 D. It would seem that, even 
though more reduction can be gained 
from wedge resections, the results 
from relaxing incisions are compar- 
able enough to use that method first 
and reserve the wedge resection if the 
residual astigmatism is unsatisfacto- 
ry. 

The changes in curvature before 
and after surgery can be seen in Table 


3. If cases 4 and 5 are excluded from 


the group of relaxing incisions, the 
average steep meridian flattened 2.75 
D, while the average flat meridian: 
steepened the same amount. In the 


group of wedge resections, the aver- 


age steep meridian flattened 3.00 D, 
while the average flat meridian steep- 
ened 3.63 D. 

Despite the success rate of only 75% 
in the cases described, we believe that 
relaxing incisions is the method of 
choice for reducing high postkerato- 
plasty astigmatism. It is much easier 
for the patient and surgeon, can be 
performed as an outpatient procedure, 
and results in a satisfactory solution 
to the problem in approximately one 
month (two to three months if a con- 
tact lens is fit). If it is unsuccessful, a 
wedge resection can be performed. 
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Morphologic Variations in Graft Endothelium 




















Gullapalli N. Rao, MD; Richard E. Stevens, PhD; Alan I. Mandelberg, MD; James V. Aquavella, MD 


© The morphologic features of corneal 
i endothelium «were studied with clinical 
-i specular microscopy in 33 cases of clear 
‘corneal transplants. A complete morpho- 
logic profile of the corneal endothelium, 
which included cell density, mean cell 
area, and variation in cell size (polymege- 
thism), was cbtained with an automated, 
pattern-analysis system. Qur observa- 
tions demonstrated variation in all these 
“paramaters of graft endothelium with 
time, indicating that graft endothelium is 
in a state of teansition during healing and 
that the ead point to the healing process 
is still tọ be cetermined. © 
. (Arel: Ophtalmol 98:1403-1406, 1980) 





To iraia role played by the mono- 

~ layer of corneal endothelium in the 
itenance of graft clarity makes 
formation on its morphologic 
te stirs of great importance. 
ea transplants were shown 
demonstrate a decrease in endothe- 
nsity or an increase in mean 





















cornea! rangplantation, This damage 
was shown ‘o be greater in phakic 
grafts than in aphakic grafts, owing 
‘to increased trauma from iris-lens dia- 
phragm during surgery" 

‘In an earlier study,’ we demon- 
strated changes occurring in corneal 
endothelicm during healing after cat- 
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aract extraction and intraoctlar lens 
implantation. Serial observations on 
these corneas at various time inter- 
vals after surgery clearly demon- 
strated the transitional nature of the 
healing endothelium and the varia- 
tions in morphology related. to time. 
The purpose of the present communi- 
cation is to repert our observations on 
graft endothelium with the tech- 
niques of clinical specular microscopy 
and automated image analysis. 


MATERIALS AND METHODS 


Thirty-three cases of clear corneal trans- 
plants performed for various typezof path- 
ologie abnormalities were selected for this 
study. Cases with episodes of graft rejec- 
tion, vitreous touch, and subsequent surgi- 
cal. procedures were specifically excluded. 
Only cases in which specular microscopie 
examination was performed at two differ- 
ent times during the postoperative period 
and in which the quality of specular pho- 


tomicrographs enabled an analysis of cellu-.. 


lar morphology were included. The follow- 
up period ranged from two weeks to 22 
months after corneal transplantation, and 
the interval between consecutive specular 
microscopic examinations in different 
cases ranged from two weeks. cto 4 
months. 

In all instances, the recipients Jeceived 
corneas that had been preserved in McCar- 
ey-Kaufman medium for less than 72 
hours. Standard microsurgical techniques 
were used for penetrating keratoplasty, 
and the surgeon was the same in dll cases 
(J.V,A.). The size of the grafts ranged from 
75 to 9.5 mm. 

Slit-lamp biomicroscopy, measurement 
of corneal thickness with the Mishima- 
Hedbys modification of Haag-Streit pa- 
chometer and determination of intraocular 
pressure with a Langham type of tonome- 
ter were performed on all patients preoper- 
atively and at each postoperative visit. 





In addition, specular microscopic exami- 
nation of the corneal endothelium was per- 
formed using a specular microscope (Sy- 
ber) attached to a camera (Nikon). At least 
20 pictures were taken of t : 
neal endothelium in these corneas at each 
of the visits (magnification x 104). 


ANALYSIS OF SPECU 
_ PHOTOMICROGRAPHS 


Three specular photomicrograp 
selected from each case on the bas 
quality of contrast for detailed’ 
cellular morphology. Positive i im 
developed from the negatives. 

A 20x 25-cm el ane was ma 









witha tip 0. 35 ‘mm in width, Thee pictures 
were then subjected to a computerized, 
automated, image analysis” We analyzed 
different. morphologic parameters to quan- 
titate the variation that occurs in morphol- 
ogy with time. ‘These included cell. density, 
mean cell area, and the degree of variation 
in cell size (polymegethism). The © last 
parameter is. expressed by the coefficient 
of variation in cell area. (The coefficient of 
variation equals the standard deviation of 
cell area times 100, divided by mean cell: 
area.) ; 

Histograms. that showed Biquen dise 
tribution of cell areas made the variationin =- 
morphologie T features visibly obvi ious. 


“RESULTS 
All the relevant dinical info 


Table. 
As is evident in ‘the . Table, 


Fig 1 and 2. When. these different 
morphologic parameters were consid- 
ered, a comprehensive morphologic 
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Case/ 
Age, yr 
4/74 
2/52 
3/64 


Cell Density, 
Cells/sq mm 








Initial 
4,276 (1 mo)* 
3,266 (3 mo) 
3,057 (10 wk) 













4/30 
5/47 
6/37 
7780 
8/63 
9/66 

10/71 

11768 

12/42 

13/54 

14/70 

15/60 

16/66 

17/55 

18/65 

19/23 

20/52 

21/42 

22/80 

23/68 

24/67 


25/83 


< 26732 
= 27/70 
28/66 
29/30 
30/52 
31/70 
32/64 
33/38 







3,344 (5 wk) 
2,959 (21 wk) 
3,303 (4 mo) 
4:389 (1. mo) 
1,886 t6 mo) 
1,167 (10. mo) 
§,574 (3 wk) 
2,820 (22 mo) 
2,887 (14 wk) 
3,014 (14 wk) 
3,507 (6. wk) 
1,286 (3 wk) 
3,266 (6 wk) 
1,575 (6 wk) 
3,050 (11 ma) 
3,132 (6 mo) 
1,453 (3: wk) 
3,868 (2 wk) 
1,250 (5 mo} 
1,631 (2 mo) 
3,950:(5-wk) 
1,781 (1 mo} 
§,420 (3 wk) 
3.124. (3 mo) 
2,972 (2 mo) 
5,260 (1 mo) 
2,775 (2 moy 
2,954 (2 wk) 
2,756 (6 mo) 
1,142 (1. mo) 





Second 





3,881 (4 mo) 
2,706 (6 mo) 
2,951 (16 wk) 
2,736 (17 wk) 
2,949 (24 wk) 
2,477 (11 mo) 
4,615 (9 mo) 
1,054 (12 mo) 
866 (22 mo) 
5,711 (9 wk) 
2,505 (25 mo) 
2,525 (5 mo) 
2,589 (20 wk) 
2,728 (6 mo) 
1,197.(10 mo) 
41,522 (16 wk) 
1,170 (38 wk) 
1.563 (18 mo) 
2,921 (14 mo) 
1,318 (11 wk) 
3.434 (12 wk) 
1,057 (9 mo) 
1,027 (8 mo) 
3,671:(4 mo) 
4,136 (12 mo) 
2,146 (18 wk) 
2,740 (7 mo) 
2,700 (16 mo) 
3,650 (6 mo) 
2,394 (12 mo) 
2,588 (5 mo} 
1,529 (9 mo) 
679.(7 mo) 







*Numbers in parentheses represent time after operation. 
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Mean Cell Area, 


initial 
234 





306 
327 
299 
339 
303 
226 
530 
857 
175 
354 
346 
337 
285 
777 
306 
634 
328 
386 
688 
258 
803 
613 
242 
561 
465 
354 
336 
167 
360 
590 
362 
875 




















Fig 1.—Endothelium of corneal transplant (case 16) six weeks 
after surgery. Cell density, 3,266/sq mm; mean cell area, 306 sq u; 
and coefficient of variation, 48.3. 





Second 
257 
369 
338 
365 
338 
404 


213 
948 
1154 
172 
399 
396 
386 
366 





835 
665 














Clinical Data 






































Coefficient of 
Variation 
in Cell Area Corneal Gratt 
Thickness, Size, 

initial Second mm mm 
34.2 276 0.58/0.54 8.5 
47.0 59.9 0.68/0.64 8.5 
33.4 30.3 0.58/0.58 8.0 
28.1 33.0 0.62/0.66 8.0 
27.8 26.2 0,52/0,52 
25.6 23.4 0.54/0.60 
18.8 23.4 0.66/0.68 
31.5 28.1 0.66/0.52 
44.8 18.5 0.62/0.58 
27.9 24.6 0.58/0.52 


32.8 
36.7 
27.6 
36.8 
43.7 
48.3 
34.4 
40.8 
31.6 
34.3 
27.1 
20.9 
29.8 
41.8 
29.6 
36.7 
35.3 
26.8 
41.8 
40.2 
30.9 
43.5 
24.3 





20.8 
30.3 
17.6 
31.9 
37.4 
31.9 
31.4 
23.7 
34.1 
24.9 
23.0 
26.2 
23.1 
38.9 
25.0 
24.9 
31.3 
43:7 
29.5 
40.8 
28.7 
248 
23.1 



























0,56/0.60 
0.58/0.56 
0.70/0.68 
0.56/0.56 
0,58/0.58 
0.64 /0.62 
0.58/0.56 
0,68/0.62 
0.56/0.50 
0.72/0.60 
0.54/0.54 
0.52/0.58 
0.64/0.66 
0.58/0.62 
0.62/0.58 
0.74/0.57 
0,58/0.56 
0.64 /0.58 
0.56/0.56 
0.74/0.64 
0.62/0.56 
0.62/0.60 







0.64/0.62 





Fig 2.—Endothelium of same transplant as in Fig 1, 16 weeks after 
surgery. Cell density, 1,522/sq mm; mean cell area, 665 sc u; and 
coefficient of variation, 31.9. 
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Diagnosis 
_ Apnexic bullous keratopathy 
_. Ap exic bullous keratopathy 
_ Rergioconus 
._- Gorneal scar (trauma) 
_ Weratoconus 
Herpes simplex- 
xic bullous keratopathy 
as -Fuehe' dystrophy €aphakic) 
Fuchs? dystrophy ¢aphakic) 
_ Apmakic bullous keratopathy 
Fuchs! dystrophy. 
` Herpes simplex 
Fuchs’ dystrophy. 
Grattfailure 
F s: dystrophy 
: Hepes simplex | : 
Fuehs' dystrophy — 
|. Fuehi! dystrophy: 
diy ee oo Keratoconus 
f oo eo Keratoconus 
< Keratoconus _ 
- Fuehs" dystrophy 
Fiaahe” dystrophy 
i Apbakic bullous keratopathy 
. Fauche" dystrophy 
> Hemes simplex > 
oo Fuge’ dystrophy (aphakic) 
`o. Füchg dystrophy taphakic) 
55 Keratoconus 



























a Fues dystrophy fapnakic) 
Fuchs dystrophy 
: Kerateconus 






Polymegethism Quotie 





0.20 

OAR 
emg i BOO 16006 2,000 3.006 4,000 
A es : Geil Density’sq mm 





variation); r= 04754, 
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Fig 3 3c Scumbepiet showing relationship between cell density and 
Bist - ficent of varaion in cell area in early postoperative period 
: (polymegetiisn: quotient is equivalent to 100th of coefficient of 


profile of graft endothelium was 
obtained. 

The cell density demonstrated a 
decrease with time with an increase in 
mean cell area. The only exeeptions 
for this were cases 7 and 10, in which 
the corneal tissue was obtained from 
infant donors. 

The coefficient of variation in cell 
size ranged from 17.6 to 59.9, and the 
larger this value was, the greater was 
the degree of variation in cell size. The 
degree of variation in this morpho- 
logic parameter of graft endothelium 
did not follow any particular pattern 
showing an increase in some cases and 
a decrease in others. These cdserva- 
tions are statistically represented in 
Fig 3 and 4 and show that that cell 
density and the degree of variation in 
cell size are independent of each oth- 
er. 

The next question was whether the 
interval between the two specular 
microscopic examinations had any 
effect on the degree of variation in 
the morphologic profile of the cells. As 
is evident from the Table, no definite 
correlation was: observed, and each 
cornea demonstrated its own charac- 
teristic of time-related morphologic 
variation. 

The behavior of the endothelium in 
terms. of morphologic characteristics 
did not differ greatly between the 
phakic and the aphakic grafts. The 
variation that occurred in endethelial 
cell morphology with time demon- 
strated minimal difference between 
these two categories. 


Polymegethism Quotient 


9.15 ; 
5,000 500 F000 


6,000 


2,000 


COMMENT 

The corneal endothelium is a com- 
plex structure, with great variation in 
size, shape, and interdigitation be- 
tween adjacent cells, each of which 
can influence corneal transparency. In 
this study, we observed the morpho- 
logic profile of the endothelium of 
clear corneal transplants and the 
changes that occur in this layer with 
time. A comprehensive profile can 
only be obtained: by observations on 
different morphologic parameters. 
Earlier studies'* used only cell density 
as a quantitative. expression’ of 
changes in this layer of cells. In the 
present study we determined cell den- 
sity, mean cell-area, and coefficient of 
variation of cell area in each of the 
cases with the use of computerized 
image analysis. 

In earlier studies" we reported. 
that. corneas whose endothelium 
showed a greater degree of variation 
in cell size tended to develop more 
corneal edema and require greater 
time to deturgesce when subjected to 
surgical stress and consequently may 
have less functional reserve. Recent 
studies” confirmed our observations 
in this direction. In attempting to. 
quantify this variation ‘in. cell: size 
(polymegethism), we used. the coeffi- 
cient of. variation in cell area as 
quantitative index. (This ind has 
also been referred to as PQ or pol 
gethism quotient.*) | : 

Studying different parameters of vie 
each cell enables us to derive detailed 
information on the cellular morpholo- 




















3,000 4,000 
Cell Density’sq mm 


5,000 6,000 


Fig 4.—Scatierplot showing relationship between cell density and 
coefficient a variation in cell area at time of second postoperative 
specular migroscopic observations (polymegethism quotient is 
equivalent tə 100th of coefficient of variation); r = 


14259. 
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“py in quantitative terms and. the 
changes that occur in each cell. The 
changes in different parameters are 
probably an index of changes that 
occur in the shape. Each one of the 33 
cases in this series demonstrated a 
variation in all parameters with 
time. 





good model by which to study the 
healing processes in human corneal 
endothelium. In vivo serial observa- 
tions on corneal endothelium ‘using 







X during the postoperative period. 


the variation in endothelial cell mor- 






have not been reported previously. 


1. Bron AJ, Brown NAP: Endothelium of the 
- corneal graft. Trans Ophthalatel Soe UK 94: 863- 
0 873; 1974, 

2. Laing RA, Sandstrom MM. Berropsi AR, et 


al: Morphological ‘changes in corneal endothelial 


cells after penetrating keratoplasty. Am J Oph- 
thalmol 82:459-464, 1976. > 

3. Bourne WM, Kaufman HE; The endothe- 
lium of clear corneal transplants, Arch Ophthal- 
© mol 94:1730-1732, 1976, 

GN, Waldron WR, Aquavella JV: Mor- 
phology ‘of graft endothelium and donor age. Br 
J Ophthalmol, to be published. 
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© reflect a reorganization in the postop- 


Surgically stressed eyes constitute a_ 










different morphologic indices have to- 
be made to quantitate the changes 


To our knowledge, observations on. 








phology of corneal grafts with time 


The variations observed in this study i 








erative graft endothelium and con- 
firm the transitional nature of the 
endothelium in this state. This varia- 
tion in cellular morphology in corneal 
transplants is most likely due to the 
migration of cells from the central 
cornea to compensate for the cell dam- 
age at the periphery sustained at. the 
time of surgery. The degree of varia- 
tion may be a reflection of the degree 
of cell damage. An end point to this 
phenomenon is not obvious at the 
present time and appears to vary from 


cornea to cornea. This is probably 
influenced by several factors in each 


case. Migration of endothelial cells to 
cover the areas of cell 
involves considerable alteration in cel- 


- lular morphology and is not a simple 
process. 
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damage 





In a study’ of patients who under- 
went cataract extraction with intraoc- 
ular lens implantation, a similar phe- 
nomenon was observed. Areas of cell 
damage in the cornea adjacent to the 
superior limbus in the early postoper- 
ative period are covered by the migra- 
tion of remaining cells in the late ` 
postoperative period. 

A complete morphologic profile of 
the corneal endothelium provides 
more information on the healing pro- 
cess in this layer. Continued monitor- 
ing of endothelial cell morpholegy in 
the corneas of postoperative eyes can 
yield information on the end point of 
this healing process, and this, in turn, 
can assist in understanding the rela- 
tionship. between the healing and the 
functional reserve of corneal endothe- 
lium. 


10. Rao GN, Shaw EL, Aquavella JV: Endothe- 


~~ lial cell: morphology and corneal deturgescence, in 
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! Traum itic Wound Dehiscence After Penetrating Keratoplasty : 


Irving 4. Raber MD; Juan J. Arentsen, MD; Peter R. Laibson, MD 







Twelve cases of traumatic wound 
scence occured in ten patients after 
ng keratoplasty. Nine of the ten 
patients were svaies between the ages of 
9A and 44 years. Ten of the 12 traumatic 
"wound ruptures occurred with the sutures 
fo place. Final visual acuity was better 
than 5260 in ony four patients. The grafts 
have remained dlear in six of the ten 
patients, while one patient awaits a 
ragratt. Four patients required repeat ker- 
atoplasty. The primary cause of visual 
failure was damage to the retina and 
posterior segment. The importance of 
protecting thesye after corneal transplan- 
tation is sivessed. 
{Arch Ophthalmol 98:1407-1409, 1980) 





a [)ehiscenceat a penetrating kerato- 
“plasty wowrd is uncommon. Most 









utuares from an incomplete- 


ft. wound. We describe 


9 resulting from trauma 
at various times after kera- 





-MATERIAL AND METHODS 
Between 1970kand 1979, twe ve traumat- 
ic ruptares of penetrating graft wounds 
oecurred inten patients seen im. the Cornea 
Clinic at the Wills Eye Hospital. There 
were nine mele and one female patient 
(Table 1). The waman was 77 years old. The 
taale patients ranged in agefram 11 to 44 
years, Seven lef’ eyes and three right eyes 

were involved. 

“The origina, diagnosis was keratoconus 
dn three esses, herpetic keratitis in three, 
lumatic corneal scars in two, and one 
se each of sphakie bullous keratopathy 
_and corneal scarring secondary to a corneal 

leer. All-eyes bat two were phakic. 
~The eriginal-corneal transplants were all 
penetrating, wi hesize varying from 7.0 to 
£0 mm. The same-sized recipient and do- 
nor buttons were used, except in one case 
in which aa 8.-snm button was placed into 
a 7.5-mim vecisterit bed. In eight patients 
continuous runing sutures were used. In 
two patients multiple interrupted sutures 
were paced, employing 10-0 nylon in all 
eases. Subsonjanctival injections of 0.5 mL 
of betamethasexe and 40 mg o? gentamicin 
“ven at the conclusion of all 
meratively, patients un- 
rwert follow-npexaminations at regular 





























ot ; te Cornea Service Wills Eye 
> “Hospital 1661 Boeing Garden St, Philadelphia, 
PA PIS (Er Leobson). 
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intervals, receiving corticosteroids given 
topically at an average of four times a day 
initially and gradually tapered during a 
period of several months. By three or four 
months after surgery, the patients usually 
used one drop of 1% prednisolone every 
other or every third day. $ 


REPORT OF CASES 


The follewing are three representative 
case reports. 

Case 1.—A 35-year-old man with a post- 
herpetic scarred and vascularized. left cor- 
nea had visual acuity of 6/30; he underwent 
an uneventful 8.0-mm penetrating kerato- 
plasty. Because the cornea was vascular- 
ized, the wound was closed with 17 inter- 
rupted 10-0 nylon sutures. 

The graft remained clear after surgery, 
and by the fourth postoperative month, 
seven sutures remained. Topical corticoste- 
roid dosage had been tapered to 1% predni- 
solone every other day. The patient was 
doing well until he was struck in his left 
eye by the paw of a German Shepard dog, 
jumping up to his shoulders. He was seen in 
the emergency room, with light perception 
vision and a flat anterior chamber. There 
was a dehiscence of the wound, extending 
from 10 to 2 o'clock with loss of the lens and 
vitreous on the surface of the eye (Fig 1). 
The graft was slightly hazy. The wound 
was repaired and a sector iridectomy done. 
Nine interrupted 10-0 nylon sutures were 
used to close the wound. 

Three weeks postoperatively the graft 
was clear, and the visual acuity witha +10 
diopter lens was 6/24. There was a moder- 
ate anterior chamber reaction and an endo- 
thelial rejection line inferiorly that re- 
sponsed to intensive topical 1% predniso- 
lone therapy. One year after the initial 


surgery (transplant), all the sutures had ` 


been removed, the graft was clear, and the 
patient was seeing 6/9 with a contact lens 
(+9.50 +4.00 x 135°) (Fig 2). 

Case 2.—A 17-year-old boy with bilateral 
keratoconus complained of difficulty toler- 
ating his contact lenses, especially in his 
left eye. The best corrected visual acuity 
was 6/12 in the right eye and 6/60 in the 
















Table 1.—Subjects 


left eye. He underwent an tneventful 8.0- 
mm penetrating keratoplas:y in the left 
eye, using a running 10-0 nylon suture to 
secure the graft. Ten days postoperatively 
the graft was clear, visual xcuity without 
correction was. 6/21,- and with pin- 
hole, 6/9. : 

Four months postoperatively the patient 
was accidentally poked in his left eye with 
a finger. When examined, the visual acuity 
was counting ‘fingers and the anterior 
chamber was. flat, but tae transplant 
remained clear. There was wound. dehis- 
cence, extending from 9 to 2 o’clock, with 
iris prolapse. The lens was wp against the 
endothelium, and a faint arterior cortical 
haze was seen. The runnirg suture was 
broken in the area of the. cehiscence but 
still held the wound intact iaferiorly. 

At surgery, the iris was ‘reposited, the 
wound repaired, and a new running 10-0 
nylon suture was placed superiorly and 
joined to the remaining iatact running 
suture below. The postoperative course was 
uneventful. Eleven months after the 
repair, the graft and lens were clear. The 
sutures were removed, and visual acuity 
with pinhole was 6/18. 

Six. weeks after suture removal, the 
patient. again was accidentally struck’ in 
the left eye during a pilow fight. On 
examination, the visual. acuity. was hand 
movements. The anterior chamber was flat 
and the graft clear. There was.a rupture of 
the. wound inferonasally trom 5 to 11 
o'clock. Ten interrupted 10-C nylon sutures 
were used to repair the wound. The postop- 
erative course was uneventul, and seven 
months later. the sutures were removed. 
The transplant was clear There were 
peripheral anterior synechise inferonasal- 
ly, and a posterior subcapsular cataract had 
developed. With a —4.50 + 3100 x 140° cor- 
rection, the visual acuity wes 6/24. 

Case 3.—A 43-year-old man had a post- 
herpetie scarred cornea and best corrected 
visual acuity of 6/30 in the left eye. An 
uneventful 7.5-mm penetrating keratoplas- 
ty was done in the left eye, using a running 
10-0 nylon suture. The postoperative course 
was uneventful, and seven months after 
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Fig 1.~Wound dehiscence with broken suture and extruded 


vitreous. 


surgery the graft was clear and visual 
acuity with pinhole was 6/9. ; 
Ten months postoperatively, the patient 
was punched in his left eye with a fist. 
When first seen in another hospital, he had 
complete dehiscence of the graft, and the 
corneal button was lying in the: inferior 
cul-de-sac. As no cornea was available and 
the button appeared clear, it was resutured 
with interrupted 8-0 silk and the patient 
transferred to the Wills Eye Hospital. 
Visual acuity was light perception, the 
graft was hazy, and there was a total 
hyphema. The patient was taken back to 
the operating room the next day, and the 
graft was removed. The hyphema was irri- 
gated from the anterior chamber and an 
anterior vitrectomy performed. A new 7.5- 
mm button was placed with 10-0- nylon 
sutures. The postoperative course was com- 
plicated by recurrent hyphema and ele- 
vated intraocular pressure. The pressure 
was controlled with topical applications of 
echothiophate iodide and acetazolamide. 
The graft remained clear, and months 
after the surgical repair the visual acuity 
suddenly dropped to light perception, and a 
retinal detachment with massive vitreous 
retraction was noted. A pars plana vitrec- 
tomy, scleral buckle, eryopexy, and intraoe- 
ular sulfahexafluoride injection were per- 
formed with poor results, the retina 
remaining detached and the graft clear. 


RESULTS 


In the ten patients included in this 
study, there were 12 episodes of trau- 
matic wound dehiscence that required 
surgical repair. All the wound rup- 
tures were full thickness, with loss of 
the anterior chamber. The traumatic 
events oceurred between one and 18 
months after the initial penetrating 
keratoplasty (Table 2). Most of the 
wound ruptures were the result of a 
direct blow to the eye by a fist or 
hand. 

One patient had a total wound 
dehiscence with the corneal button 
found in the inferior fornix, and 
another had a wound rupture along 
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Fig 2.—Same eye as in Fig 1 six months after repair of wound 


dehiscence. Some sutures already have been removed. 





Subject Trauma 





Struck with hand 


8 Kicked in eye 
Poked with finger 
Poked with finger 





Graft Visual 
Subject Clarity Acuity* 






Table 2.—Trauma 


Stabbed with knife 5 
5 Struck with basketball 2 
6 Fell and struck eye with hand 1 


Fell and struck eye on bed 


Table 3.—Final Graft Clarity and Visual Acuity 


1 Clear 6/9 g 


Time After 
Original Transplant, mo 











Comment” 
















*NLP indicates no light perception; LP, light perception; HM, hand motions; PSCC, posterior 


subcapsular cataract; and R/D, retinal detachment. 


{Two episodes of wound dehiscence. 


tRepeat graft at time of secondary wound repair. 


§Repeat graft at time of primary wound repair. 


||Repeat graft done three months after first wound repair. 


the lower portion of the graft wound. 
The remainder of the wound separa- 
tions involved the upper one half to 
two thirds of the wound. Seven pa- 
tients were still using steroids topical- 
ly at the time of the trauma: 1% 
prednisolone drops every third day to 
three times a day. 

Eleven of the 12 wound ruptures 


occurred in an eye with the sutures in 
place. In ten of these, the running 
suture used initially had been broken 
by the trauma. In the other case, 
seven interrupted sutures were still 
remaining at the time of the trauma. 
When the running suture was broken, 
the wound dehiscence was repaired 
with a new running suture joined to 
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suture, with “he exception of three 
cases where tderrupted sutures were 
used. Theonly patient with remaining 
interrupted res at the time of the 

dehiseence underwent repair 









Inte zup ad sutures also were used to 





ient: Bad two separate inci- 
dents of traumatic wound dehiscence. 
One of them was the only patient who 
did not lese a's lens (subject 2). His 
graft remained clear after both 
repairs. In the other patient (subject 
6}, a cloudy graft developed after the 
first dehiscence, Subsequently, he un- 
derwent #egrifiing and sustained 
another dehiscence in the new graft 
_ that zemine clear after the wound 





ote pacients required a new pene- 
trating keratoplasty sometime after 
the injury. Two patients (subjects 5 
and 7} had a new graft at the time of 
the primary wound repair. One pa- 
tient (subjec: 6) had a new. graft 
because the original became cloudy 
after the wound repair. As mentioned 
previously: ancther dehiscence devel- 
oped in kis new graft. The fourth 
patient (sabject 3) had a new graft 
done 2s a secondary repair. The initial 
repair was dene in another hospital, 
and two days ‘ater he was transferred 
to Wills Eve Hcspital, where he under- 
rent a repeat keratoplasty and ante- 
Wectomy: Pecans the old graft 









i ad vitreous. incarcera- 
Final visua! aeuity in our patients 
was variable Table 3). Only four 
patients had visual acuity better than 
6/60. Four patients had ne light per- 
ception, one had light perception only, 
and one saw Pand movements. The 
corneal transplants were clear in six 
of the ten patients, although four 
patients Ead repeat keratoplasties, 
and one patient. is awaiting a new 

graft. 

Damage to the posterior segment 
was the u imaje cause of visual fail- 
ure in moet cases, Two patients had 
‘incarcerated vetinas in the wound at 

the timeo intwrr. In three patients a 


A 
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doau! interrupted sutures. , 


retinal detachment developed with 
massive vitreous retraction one month 
to two years after the primary wound 
repair. All were repaired unsuccess- 
fully, with no light or bare light per- 
ception as final visual acuity. In one 
patient a massive vitreous hemor- 
rhage, and traumatic loss of the lens 
developed at the time of the wound 
dehiscence. The graft remained hazy 
after the repair. The vitreous cavity 
did not clear, and a pars plana vitrec- 
tomy was performed. The visual acui- 
ty has remained at hand movements 
because of. the clouded graft. This 
patient awaits a repeat keratoplasty. 
Two patients have visual acuity of 
6/24-, one because of a macular scar 
and the other caused by a posterior 
subcapsular cataract. 


COMMENT 


This report describes 12 episodes of 
traumatic wound dehiscences in ten 
penetrating keratoplasty patients. 
Nine of the ten patients were males 
between the ages of 11 and 44 years. 
Because of better wound closure, we 
allow patients to be more active than 
in the past, although cautioning them 
to avoid any strenuous activity that 
may result in direct trauma to the eye 
operated on. Because the nylon 
sutures are nonirritating, young pa- 
tients frequently ignore the fact that 
they have had eye surgery. They must 


“be reminded constantly to avoid injur- 


ing the eye operated on. Most of the 
injuries were caused by a blow to the 
eye with a hand or fist. One patient 
was injured while playing basketball 
three months after his penetrating 
keratoplasty; another was kicked in 
the eye while practicing karate 18 
months after his graft surgery. Fried- 
man* reported two cases of traumatic 
wound rupture occurring four and five 
years, respectively, after penetrating 
keratoplasty. This emphasizes the fact 
that the donor-host junction inä pen- 
etrating keratoplasty continues to be 
somewhat weak, even years after the 
surgery. One must caution graft 
patients against strenuous contact 
sports like karate that may lead to 
direct ocular trauma after keratoplas- 
ty. 

Most cases of wound dehiscence in 
corneal transplants occur shortly after 
removal of the sutures’? and are the 
result of incomplete wound healing. 
With the exception of two, all of our 
eases of dehiscence occurred with the 
sutures in place. Thus, in most. cases 
the trauma was sufficient to break the 
10-0 nylon sutures. The wound: rup- 
tures occurred with both running and 
interrupted 10-0 nylon sutures. The 
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fact that the most of the pa 
a running suture merely reflects the 
greater incidence of running sutures 
used in our patients. Another testimo- - 
ny to the force of the trauma was that . 
six of the seven patients sustained 
loss of the lens. 

Almost all of the wound ruptures 
involved the upper half of the donor- 
host junction. Because of the protec- 
tive aspect of the superior orbital mar- 
gin, most of the blows probably came 
from below, thereby setting up a con- 
tre-coup type of force, resulting in 
rupture of the superi part of the 
wound. 

The ultimate cause of the visual 
failure in our patients was damage to 
the retina, whether immediate or 
delayed several months to years after 
the trauma. If the posterior segment 
was intact, the visual. prognosis 
remained good. The graft may or may 
not become hazy because of the trau- 
ma. If it does, a repeat penetrating 
keratoplasty has a favorable progno- 
sis. In one of the patients a posterior 
subcapsular cataract. developed, and 
this patient awaits cataract surgery. 
Another patient. with a vitreous 
hemorrhage underwent a pars plana 
vitrectomy, and, although his posteri- 
or segment appears clear, his graft i is 
clouded. He is presently awaiting a 
repeat keratoplasty. 

The original disease and transplant 
size did not seem to be factors in thi: 
series of traumatic wound. dehis- 
eences. Whether. the use. of: steroids, 
even once every third dày after sur- 
gery, had any effect on the wound 
could not. be evaluated. It is known 
that 1% prednisolone used four times a 
day after keratoplasty delays stromal 
wound healing immediately after ker- 
atoplasty. The major contributing fac- 
tor seemed to be the force of the 
trauma. 
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Anterior Ischemic Optic Neuropathy 


IV. Occurrence After Cataract Extraction 


Sohan Singh Hayreh, MD, PhD, FRCS 


è Findings are described from 13:eyes 
in which post-cataract-extraction anterior 
ischemic optic neuropathy (PCE-AION) 
developed immediately after an uncompli- 
cated cataract extraction. During the early 
stages of the disease, the disc is edema- 
` tous, with optic disc-related visual-field 
“defects, but after about two months, the 
disc is pale. The almost invariable high 
tise of intraocular pressure during the 
immediate postoperative period plays a 
critical role in production of PCE-AION in 
eyes with vulnerable optic nerve head 
circulation. There is a high risk of devel- 


: opment of PCE-AION in the second eye in. 


. patients with PCE-AION in the first eye, 
but this can be prevented by prophylactic 
_: measures. Post-cataract-extraction AION 
needs to be differentiated trom ordinary 
<: AION seen in aphakic eyes months or 
years after the cataract extraction. 
(Arch Ophthalmol 98:1410-1416, 1980) 


ataract extraction is one of the 
commonest ophthalmic surgical 


procedures and one of the most grat- 


ifying to both patient and surgeon. 
However, operative and/or postopera- 
tive complications do sometimes- oc- 


cur, and the outcome may be severely - 


<yeduced vision. or even «blindness. 
- There are several postoperative ocular 
complications that may follow an 
uncomplicated cataract extraction; 
among those occurring: in the posteri- 
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or segment are cystoid macular ede- 
ma, retinal detachment, prelonged 
ocular hypotony, choroidal” detach- 
ment, optic nerve lesions, uveitis, and 
infection. One of the least known ear- 
ly postoperative complications of cata- 
ract surgery is anterior ischemic optic 
neuropathy (AION), which develops 
within a few hours or days after the 
extraction; this is different from the 
so-called optic neuritis cases in aphak- 
ic eyes described by previous authors 
(vide infra).'* Over the years I have 
seen a substantial number of cases of 
post-cataract-extraction (PCE) AION: 
The object of this article is to draw the 
attention of ophthalmologists to this 
serious and little-known complication, 
which is not rare and which can ruin 
the visual outcome of a technically 
perfect cataract extraction. 


MATERIALS AND METHODS 


In this communication, data are reported 
on 11 patients (13 eyes) with PCE-AION 
seen in our Ocular Vascular Clinic during 
the past two years. These patients were 
referred to the clinic by various ophthal- 
mologists for opinion, and they were seen 


at various stages of the disease and at _ 


varying intervals after a routine uncompli- 
cated intracapsular cataract extraction 
(ICCE). Much necessary and relevant 
information. concerning the immediate 
postoperative period either was not sup- 
plied by the referring ophthalmologist or, 
in-most. instances, was never recorded, eg, 
details of the surgical procedure, intraocu- 
lar pressure readings, visual acuity, oph- 
thalmoseopic appearances of the optic disc, 
and visual fields. Hence, it is almost impos- 
sible to give all the scientific data one 
would have liked to present for all the eyes 
deseribed here. These are the unavoidable 
limitations in a study based entirely on 





+ 


referred patients. Following are summa- 
ries of the relevant available data on the 
various patients included in this study. All 
the. patients can be divided into three 
groups, based on the optic dise changes at 
initial visit.to our Ocular Vascular Clinic: 
group 1, with optic dise edema (cases 1, 2, 
and 3); group 2, with optie atrophy ‘cases 4 
to 9); and group 3, with optic atrophy, optic 
dise cupping, and chronic simple glaucoma: 
(cases 10 and 11). 


REPORT OF CASES 
Group 1 


Case 1.—A> 76-year-old man had right 
ICCE performed without the use of a- 
chymotrypsin. When seen three weeks 
later, the IOP was 25. mm Hg, and he hac 
optic dise edema with a hemorrhage. Twe 
weeks later, when seen in our clinic, the 
IOP was 16 mm Hg, and visual acuity was 


6/12+.. Visual fields in that eye showed ~ 


inferior nasal-absolute defect with a nasal 
step: Optic dise edema and visual-field 
defect five weeks after the extraction are 
shown in Fig 1. About 2⁄4 months after the 
extraction, the disc edema had disap- 
peared; the optic dise looked normal, and 
the visual acuity was 6/6, although the 
visual-field defect persisted. 

The .patient had left ICCE performed 
without a-chymotrypsin five months after 
the right extraction. Postoperative IOP in 
that eye was 4 to 7 mm Hg for eight days 


-beeause of a wound leak, which was closed. 


by a suture. The patient was seen by the 
ophthalmologist three days later because 
of painin the eye and was found to have 
IOP of 34mm Hg. He was given acetazol- 
amide sequel, 500 mg orally, which he used 
only on that day. When seen 11 days later 
his left eye had an IOP of 28 mm Hg, visuai 
acuity of 6/18, optie disc edema with a 
streak hemorrhage, and inferior nasai 
visual-field defect. The patient was given 
acetazolamide sequel, 500 mg twice daily, 
which reduced the IOP to about 10 mm Hg: 
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The optic disesedema resolved in about two 
months after its onset, leaving a normal- 
looking optic disc and visual acuity of 6/6. 


On follow-up examination, the IOP was 


about I5 mm Ng, and visual acuity was 6/6 
in both eyes. with normal-locking optic 
dises, but persistent visual-field defects. 

Case 2.—A €1-year-old woman had ICCE 
performed in the left eye. Postoperatively, 
she compluined-of pain in the eve and had 
“elevated TOF.” She complained of loss of 
central vision in that eye onee she tried to 
see with ii She was referred te our clinic 
two weeks after the extraction, when her 
visual aex was perception of hand 
motion. ony in the left eye (with 6/7.5 in 
the right eye). She was taking acetazol- 
amide st that time, and the FOP was 15 mm 
Hg in both eves. The left optic dise was 
pale and mildly edematous, showing stain- 
ing on lueresvein angiography (Fig 2, top 
left amd right). Visual fields showed a 
centroceca: scotoma (Fig 2, bottom left). 
On follow-up, six weeks after the cataract 
extraction the optic dise was atrophic (Fig 
2, bottem right) with hand motion vision 
only. 

Case 3.~A ‘7-year-old man had a right 
“ICCE performed without a-chymotrypsin 
ty an ephihalmologist in this department. 
The nest day, the [OP in that eye was 27 
mm He (empared with 10 to 14 mm Hg 
preoperatively) and it was 21 mm Hg eight 
days later: ‘The patient had had equatorial 
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Fig 1.—Right eye, case 1, five weeks after intracapsular cataract 
extraction. Top left, Fundus; top right, angiogram during late 
phase; and bottom, visual field with a Goldmann perimeter. 








Fig 2.—Two weeks after intracapsular cataract extraction, case 2. Top, Angicgrams 
during late phase of (left) left eye and (right) right eye show edematous and normal optic 
discs, respectively. Bottom left, Left visual field with a Goldmann perimeter. Bottom right, 
Fundus, left eye, six months after ICCE shows optic disc pallor. 
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Fig 3.—Right eye, case 3, three weeks (left) and one year (right) after intracapsular 
cataract extraction. 
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Fig 4.—Right eye, case 6, seven months after intracapsular cataract extraction. Left, 
Optic disc pallor. Right, Visual field with a Goldmann perimeter. 





Fig 5.—Left eye, case 8, five months after 
intracapsular cataract extraction. Visual 
“field with a Goldmann perimeter. 


“3 jgsehemic chorioretinal degeneration in that 


eye preoperatively. A satisfactory fundus 
examination three weeks after the extrac- 
tion disclosed optic disc edema with splin- 
ter hemorrhages in the right eye (Fig 3, 
left), with a visual acuity of 6/21. Visual 
fields showed a central scotoma and a nasal 
step. About six weeks after the surgery, 
the optic disc showed a mild pallor of the 
upper half of the disc, with some pigmen- 
tary mottling of the macular region (which 
was as seen preoperatively), a visaal acuity 
of 6/15, and visual fields showed nasal step 
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with an absolute sectoma in that area. 
After one. year the eye showed the same 
changes {Fig 3, right). 


Group 2 


Case 4.—A 77-year-old man had a left 
ICCE performed with a-chymotrypsin. 
During the postoperative period, hyphema 
and raised IOP developed in the-eye, so 
that 11 days after the extraction, the IOP 
was still 28 mm Hg. Six weeks after the 
extraction, visual acuity had not improved 
beyond counting fingers in the eye, and the 
optic dise was pale with an IOP of 12 mm 
Hg. Fifteen months later, when visual acu- 
ity in the right eye was 6/60, the patient 
had a right ICCE performed with a-chymo- 
trypsin, The visual acuity in that eye never 
improved beyond 3/60 postoperatively. 
Fundus examination 24% months after the 
surgery showed a pale optic dise (which had 
been normal preoperatively). Thus, the 
patient, when seen by me, had bilateral 
optic atrophy and a visual acuity of 3/60 
and counting fingers in the right and left 
eyes, respectively. No satisfactory visual 
fields were obtained. 

Case 5.~A 77-year-old man had a left 
ICCE performed. The next morning the 
eye had a large hyphema with corneal 
edema (IOP not recorded). One week later, 
the cornea still had microcystic edema. Ten 
weeks after surgery, first fundus examina- 


tion disclosed optic atrophy with a visual 
acuity of 6/24. Visual fields (with Gold- 
mann perimeter) in the eye at that exami- 
nation showed inferior altitudinal hemia- 
nopia with I, and inferior nasal defect 
with I.. Ten months after the cataract 
extraction, the ophthalmolowist found an 
asymptomatic eye with retinal hemor- 
rhages, engorged veins, and . visual acuity 
of 6/24. The patient was referred to our 
vascular clinic and was seen by us four 
months later, with a visual acnity of 6/60 in 
the left eye; the fall in viscal acuity was 
caused by the development -f microcystic 
macular edema secondary to venous stasis 
retinopathy in that eye. The left dise was 
pale. About ten months after that, because 
of poor visual acuity in the le“t eye (6/60), I 
did a right ICCE with a-chy notrypsin. As 
a prophylactic measure agairst a postoper- 
ative rise of IOP, the patient was given 
acetazolamide sequel, 500 mz twice daily, 
and timolol maleate drops, 0.6% twice daily, 
from the morning of surgery. The patient 
was restless and uncooperatwe postopera- 
tively, and once again a dig hyphema 
developed, spreading into the vitreous on 
the first postoperative day. Tae IOP was 15 
mm Hg on the day after the surgery and 10 
mm Hg or less after that. The acetazol- 
amide therapy was stopped 11 days after 
the extraction and administration of timo- 
lol drops discontinued six weeks after the 
start. The optic disc remained normal dur- 
ing the ‘five-month follow-up period, but 
the visual acuity was 6/60 because of the 
resolving vitreous hemorrhage. 

Case 6—A 42-year-old woman had a 
right ICCE performed. During the postop- 
erative period, the IOP “ran in the 30s” for 
one week. The patient noticed that “some- 
thing blocked the vision” in tue lower nasal 
quadrant postoperatively. When she was 
seen about two months afte” the surgery, 
the ophthalmologist could improve visual 
acuity to 6/9+, but found “hat the optic 
dise in that eye was pale. Ske was seen in 
our clinie seven months pcstoperatively, 
when the visual acuity was €/9+, the [OP 
was 19 mm Hg in both eyes, and the right . 
disc was pale (Fig 4, left). Oa plotting the 
visual fields, there was an mferior nasal 


- quadrantic defect (Fig 4, right). The left 


eye was normal except for early posterior 
subeapsular lens opacities. 

Case 7.~A 62-year-old woman, who had 
had an uneventful left ICCE performed 
three months previously and had regained 
a visual acuity of 6/7.5 in that eye, had a 
right ICCE performed using a-chymotryp- 
sin. She complained of pain in the eye for 
two days postoperatively, anc a week later 
the cornea still showed consi@erable micro- 
cystic edema. No JOP recorcing was done 
by the ophthalmologist because he “did not 
want to place a Schiétz toncmeter on the 
eye.” Two weeks after the surgery, the 
cornea cleared. When seen two months 
after the extraction, the right optic disc 
was pale, with a visual acumy of 6/754. ~ 


She was seen by us 18 morths after the P 


right extraction, when both eyes were 
aphakic, with an IOP of 26 and 22 mm Hg 
in the right and left eyes, respectively, and 
a pale optic disc in the right sye (a normal 
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disc in the left eye). Visual fields of the 
right eye with the Goldmarn perimeter 
showed substantial constrictien with infe- 
rior arenate scotoma with Le 

Case 8.—A 70-year-old maa had a left 
ICCE performed. He had substantial pain 
in the eye for two weeks postoperatively, 
relieved only by analgesics. After the 
extrac n the patient complained that the 
eye was not as gocd as in the 
ich had had an ICCE five 

' Oo ‘). The ophthalmologist dis- 
coveree a couple of months after the 
extraction that the left optie disc was pale. 
-When seen in ourclinic four months after 
the surgery, the wsual acuity was 6/7.5 in 
both eyes, the IOF was 14 and 27 mm Hg in 
the right and left eyes, respeczively, and 
the left disc was pale. The visual fields 
were narmal in the right eye buz markedly 
constrieted. im the left, with a superior 
nasal qaadran: defect and nasal step (Fig 
5). 

Case 9.~A 63-year-old woman had a left 
ICCE performed. The patient was sent 
home the following day. When seen by the 
ophthalmologist six weeks after the extrac- 
tion, the patient: complained that her vision 
was much worse postoperatively than pre- 
overatively;the visual acuity was counting 
fingers (preoperatively, 6/120). The visual 
fields disclosed a eentrocecal scoetoma and 
nasal step with V.. of the Gokimann peri- 
meter. “The optic: disc showed temporal 
pallor, When seen a week laterin our clinic, 
the eyeshowed the same findings with an 
IOP of 21 mm Hg? mm H¢ in the right 
eye). Her righteye showed remnants of old 
venous stasis retinopathy, whieh had ‘devel- 
oped tea years previously. 








Group 3 


Case 10.—A 61-vear-old woman with a 
history of chronic. simple glaueoma, a cup/ 
dise (CYD)oratio of 0.8, and no notable 
visual-feld defzet in either eye had a right 
I€CE. performed. Postoperatively, she 
complained of poor vision in the eye. When 
she was seen in this departmeat about one 
month ater, the right eye kad a visual 
acuity ef 6/60, IOP of 34 mm Hg with an 

‘open angle, pale cupped optic disc, and 
_visual-feld defect (Fig 6). The left eye had 
‘isuabacuity of 6°18 and an [OP of 18mm 
Hig. Two weeks later, the IOP ir: the right 







eye was 18 mm. Hg (without any treat- 


ment), About three months after the cata- 
ract extraction in the right eye, she had a 
left ICCE ia thisadepartment without a- 
chymotrypsin. Six hours after the extrac- 
tion, the IOP was 40 mm Hg, and acetazol- 
amide sequel, 500 mg twice daily, was 
started; which brought the IOP to 12 to 14 
mm Hg: Acetazolamide was later replaced 
by timoiol drops, (.5% twice daily, in both 
eyes, with an [OF of 11 mm Hg in both 
eyes. Five weeks after the cataract extrac- 
tien in the left eye, the visual acuity was 
6/12, ard the cptic disc was nermal. 


Case TLA 47-year-old highly nervous 


A woman with achign myopia was observed 


by her eplithalmologist for five-to six years 
‘for progres: deteriorating vision in 
“beth eyes; which was attributed to devel- 
oping cataracts, without glaucoma being 
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Fig 6.—Right eye, case 10, about one month after intracapsular cataract extraction. Left, 
Fundus; right, visual field with a Goldmann perimeter. 


suspected. Then she had a right ICCE 
performed under a general anesthetic and 
with intraocular lens implantation. After 
the extraction, when she could see clearly, 
she complained of seeing much worse than 
preoperatively in that eye. The ophthalmol- 
ogist, a few weeks after the surgery, 
noticed optic atrophy in the right eye. The 
patient, disappointed with the visual out- 
come following the cataract extraction, 
sought another opinion from another oph- 
thalmologist and was referred by the latter 
to our clinic. On examination in our clinic 
four months after the surgery, the visual 
acuity was 6/60 on searching movements in 
the right eye and 6/15 to 6/21 in the left 
eye. Both optie dises showed a C/D ratio of 
0.6 with a temporal pathologic cupping; in 
addition, the right disc was pale all over. 
The IOP on diurnal curve was 16 to 24 mm 
Hg in the right eye and 21 to 32 mm Hg in 
the left eye. Visual fields in the right eye 
showed a gross loss (Fig 7); with a glauco- 
matous nasal field defect in the left eye. 


RESULTS 


A perusal of the reports of cases of 
11 patients (13 eyes) shows the follow- 
ing findings. 

Age and Sex.—One patient was 45 
years old, but the rest were aged 61 
years or older (69.7 + 6.8 years). 
There were six women and five men. 

Side.—The right, left, and both eyes 
were involved in five, four, and two 
patients, respectively. 

Type of Cataract Surgery.—All the 
eyes had an ICCE without any compli- 
eation during the surgery. 

Visual Symptoms.—The most com- 
mon symptom was deterioration of 
vision after cataract extraction so 
that the patient felt that he/she could 
see better before the extraction than 
after it. Some patients complained of 
a central scotoma or a visual-field 
defect. Other patients had no visual 
symptoms, and the condition was 
detected by the treating ophthalmol- 
ogist. 





Fig 7.—Right eye, case 11, about four 
months after intracapsular cataract ex- 
traction. Visual field with a Goldmann pe- 
rimeter. 


Visual Acuity.—Visual acuity, when 
the optie disc was pale and not edema- 
tous, was 6/6 in two eyes, 6/7.5 in two, 
6/9 in one, 6/15 in one, 6/24 in one, 
6/60 in two, 6/120 in two, counting 
fingers in one, and hand motion vision 
in one. In the two eyes with 6/6 visual 
acuity, during the initial stage with 
optic dise edema, it was 6/12 and 6/18, 
respectively (case 1). 

Visual-Field Defects.—All the eyes 
showed -the defects on. plotting the 
visual fields with. the Goldmann pe- 
rimeter. The defects were optic disc 
related, eg, inferior nasal defect (Fig 
1, right, and 4, right), inferior altitudi- 
nal defect (Fig 6, right), nasal step 
(Fig 1, right; 2, bottom left; 4, right; 5, 
and 6 right), central or centrocecal 
seotoma (Fig 2, bottom left and 6, 
right), substantial constriction (Fig 5 
and 7), and superior nasal defect (Fig 
5). In two eyes no visual fields could be 
plotted because of extremely poor 
vision (case 4), and one eye had a 
massive visual-field loss (Fig 7, case 
11). 

Intraocular Pressure.—in 11 eyes 
there was evidence of raised IOP (eg, 
on tonometry, pain in the eye, or 
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corneal edema) during the immediate 
postoperative period, with group 3 
patients having chronic simple glauco- 
ma preoperatively. In two eyes no 
information about the IOP was avail- 
able during the immediate postopera- 
tive period. Five of the eyes still had 
raised IOP three to four weeks (right 
eye of case 1), three months (case 10), 
four months (cases 8 and 11) and 
longer than 18 months (case 7) after 
the cataract extraction; while in the 
rest, the IOP had settled to normal 
levels when the patients were seen by 
us. 

Fundus Findings.—The essential fun- 
dus abnormality was restricted to the 
optic dise. The dise was edematous 
(Fig 1, left, and 3, left) in four eyes at 
the first postoperative fundus exami- 
nation (three of the eyes were oper- 
ated on in this department [cases 1 
and 3]); in addition to edema, the dise 
had streak hemorrhages at its margin 
in three eyes. Fluorescein fundus 
angiography in all these eyes con- 
firmed the presence of optic dise ede- 
ma without macular edema or any 
other fundus abnormality (Fig 1, 
right, and 2, top left). On follow-up, 
two eyes (cases 2 and 3) showed a 
variable degree of optic dise pallor 
(Fig 2, bottom right; 3, right; and 4, 
left), while two eyes looked normal 
(case 1) about six weeks to two months 
after the extraction. Pallor of the 
optic disc in seven eyes (Fig 4, left) 
(group 2) and pallor with cupping of 
the dise in two eyes (Fig 6, left). (group 
3) were the first ophthalmic changes 
. noticed by the referring ophthalmol- 
~ ogist; in all the eyes the optic dise was 
examined carefully for the first: time 
about six weeks or longer after the 
cataract extraction. None of the eyes 
showed. evidence of macular edema 
during the immediate. postoperative 
period. In one eye (case 5) macular 
edema developed ten months.after the 
cataract extraction and was, in. fact, 
secondary to development of venous 
stasis retinopathy. In the equatorial 
region many eyes showed reticular 
pigmentary degeneration, indicative 
of choroidal ischemia. 

Remainder of the Ocular. Examina- 
tion.—No other abnormality was found 
in any of the eyes. 

Systemic Conditions.—Arterial hy- 
pertension was present in all patients 
except case 1. In addition, three 
patients had chronie obstructive 
pulmonary disease; one, myocardial 
infarction; two, carotid artery athero- 
sclerosis; and one, double the normal 
level of triglycerides. Patient 4 had 
hypertension, angina, renal stones, 
anemia, prostatic carcinoma, and 
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chronic obstructive pulmonary dis- 
ease. 


COMMENT 


Two distinct types of AION (which 
is a serious and not uncommon blind- 
ing disorder in the elderly) are seen in 
aphakie eyes: PCE-AION, a type of 
neuropathy that develops during the 
period immediately after a cataract 
extraction, and the usual AION seen 
in this age group, which is no differ- 
ent from that seen in phakic eyes, 
with no causal relationship at all to 
cataract extraction or aphakia. 

The two types of AION in aphakie 
eyes are different pathogenetically 
and in their management. 


Post-Cataract-Extraction AION 


Available evidence indicates that 
the eyes in the present series devel- 
oped AION during the immediate 
postoperative period after an uncom- 
plicated ICCE. For the proper man- 
agement and prevention of this type 
of AION, it is essential to understand 
its pathogenesis and the various fae- 
tors causing it or contributing to it. 

Pathogenesis.-The blood supply to 
the optic nerve head is essentially 
from the posterior ciliary artery circu- 
lation, either directly or via the peri- 
papillary choroid." Blood flow in the 
optic nerve head depends on the per- 
fusion pressure, which is equal to the 
mean. blood pressure (BP) (in the 
nutrient vessels) minus the IOP. Thus, 
a fall of the perfusion pressure 
(caused by either a fall of mean. BP or 
a rise of IOP) below a critical level 
results in ischemia of the optic disc. 

Postoperative Rise of IOP.—In the 
old literature on cataract extraction, 
before the advent of fine suturing 
material and the use of the operating 
microscope or other magnifying aids 
to close the cataract incision firmly, 
the major problem that confronted the 
cataract surgeon was wound leak and 
ocular hypotony and their complica- 
tions: With the modern technique of 
watertight wound closure after cata- 
ract extraction, ccular hypertension 
during the immediate postoperative 


period is common although’ little. 


appreciated by the vast majority of 
surgeons. During the last decade and 
a half, in my cataract extraction eyes 
closed with ten to 12 interrupted 
sutures, on a detailed slit-lamp exami- 


‘nation and applanation tonometry 


within 24 hours after the surgery, I 
have found a high incidence of ocular 
hypertension, with the IOP on oeca- 
sions in the high 30s or 40s (mm Hg); 
the high IOP in some of the eyes 
persisted for days, and the eyes had to 






Summary of Eyes 


Source, yr 
Townes et al,’ 1951 
Reese and Carroll,” 1958 


Townes,’ 1958 


Maumenee,*® 1958 
Welch and Cooper, 1958 


Gartner,’ 1964 


Oliver,’ 1966 


O'Keeffe and Choudhury," 1966 
Gass," 1969 


Carroll," 1973 


be treated for ocular hypertension 
during that period. There are a num- 
ber of similar reports in the litera- 
ture. Rich et al” invariably found 
an acute rise of IOP to a level 2.4 times 
the preoperative level (range, 26 to 50 
mm Hg) at a mean time of 6.8 hours 
after surgery, and pain was a consist- 
ent characteristic in eyes with high 
IOP; all of their eyes had had uncom- 
plicated cataract extractions without 
the use of a-chymotrypsin. In the past, 
a-chymotrypsin was blamed for post- 
operative ocular hypertension, *" but 
my experience supports that of Rich 
et al,!* ie, eyes without the use of 
a-chymotrypsin are equally suscepti- 
ble to ocular hypertension. The cor- 
neal haze caused by raised IOP is 
often so mild that it is easily missed 
on a routine flashlight examination 
and, moreover, the corneal haze clears 
even if the ocular hypertension per- 
sists,’*. misleading the surgeon into 
believing that the eye is doing well 
and that there is no rise of IOP. In the 
majority of eyes, the rise of IOP is 
transient and settles down without. 
any treatment to normal levels after 
the second postoperative day,'*'* 


mostly within a week.” In eyes with 


preexisting chronic simple glaucoma 
or other types of glaucoma, severe 
PCE ocular hypertension often devel- 
ops, which may persist much longer 
than in normal eyes. It is outside the 
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With Anterior ischemic Optic Neuropathy (Optic Neuritis) in Aphakic Eyes Reported in the English Literature* 

















interval Between 
Cataract Extrac- Optic Disc Changes 
tion and Visual 
Age, yr Optic Neuritis Initial Final Final Visual Acuity Field Defects 
GA 4-15 mo Edematous Atrophic 6/15, 6/21, poor (in 2) NA 3 
- $9 (49-82) 6-12 wk, longest Edematous with Palior 6/9 (in 5), 6/12 (in 2), 5°-20° CS in all, 
10 mo hemorrhage 6/15-30 (in 8), HM IAH in 1 
: (in 2) 
- 29-78 3f wk in 1, 8-12 Edematous with NA 6/15 (in 2), 6/24, 6/60 NA 
wk in 6, 28 wk hemorrhage (in 3), 6/240, blind (3) 
ae Beat : in 1, 36 wk in 1 
ee ene WA 4-10 mo Edematous with NA 6/7.5 (in 2), 6/18, NA NA 
Bh ns : hemorrhage 
i: en G8, 71, 71 3 mo, 17 mo, Edematous Atrophic 6/12, 6/21, CF : NA 
. : 7 yr 
& 42-81 1}. 24, 6, 8, and Edematous Partially 6/12 (in 2), 6/15 (in 2}, cs. 
12 wk atrophic 6/21 ` 
in some À 
2 2, 88 3 mo Edematous with Atrophic 6/7.5, CF Constricted with 
hemorrhage VA 6/7.5, NA 
21 Datiert) s0 15-22 wk Edematous Atrophie 6/9, 3/60 i INQ, PC 
Z(t patiert) 0 BRA 2-3 mo, several Edematous Atrophic 6718 {in 2) IAH 
; mo 
“TES patients) © 4-81 4 wk-15 mo Edematous with Atrophic 6/12 (in 2), 6/15, 6/21, GS, CCS, IAH, no 
hemorrhage 6/30, 6/200 {in 2), record in 10 


on “HM inditates hand motion; LAH, inferior altitudinal hemianopia; INQ, inferior quadrantic; 


« CCS, sentracecal seotoma: CF, counting fingers; CS, central scotoma, and NA, not available. 
These three-eyes could possibly have had PCE-AION, which was discovered later. 


“Realm of this article to discuss the 
E pathogenesis of PCE ocular hyperten- 
sien. © 

Fail of BP.—Leep sedation and pro- 
longed general anesthesia, particular- 
ly in persons with cardiovascular dis- 
orders, can produce systemie arterial 
hypotension. 

Thais, Gn susceptible persons, ie, 
with serious avteriosclerosis, athero- 
scerosis,. and seardiovascular disor- 
cers, andin eyes with poor circulation 
in the optie nerve head, a transient 

cular hypertension can easily com- 
 cinculation in the optic 
d and produce AION. A fall 
? could further contribute to the 
eopment of AION. It could be 
o 8 at retrobulbar injection for 
< Gilaract extraction could directly 
press on the posterior ciliary arteries 
and progiice ischemia. This seems 
unlikely because, first, the rise in or- 
bital pressure isextremely short-lived 
after the injection, second, opening 
the eye for cataract extraction re- 
duces the IOP to zero and would 
increase the perfusion pressure, and 
third, there is ne evidence of triangu- 
lar or sector-shaved choroidal ischemic 
lesions ix, these eyes. If retrobulbar 
f hemorrhage develops in the orbit sec- 
| ondary te the injection, optic nerve 
Ischemia can be produced not so much 
_ by pressure on the arteries during 
tei extmaocular course as by raising 
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the IOP to high levels in persons with 
poor circulation in the optic nerve 
head. 

Patients With PCE-AION in the First 
Eye Run a High Risk of Development of 
PCE-AION in the Second Eye.—In the 
two patients with bilateral disease in 
the present series (cases 1 and 4), 
PCE-AION developed when the cata- 
ract was extracted from the first eye, 
and then PCE-AION developed after 
cataract extraction from the second 
eye. This is not at all surprising, as the 
predisposing factors continue to af- 
fect both eyes: The occurrence of 
PCE-AION in the first eye should be a 
definite warning to the surgeon that 
the second eye is equally vulnerable to 
AION. In ordinary AION seen in 
phakic eyes, on a mean follow-up of 
about 34 years, we found that in more 
than one third of the patients, AION 
developed in beth eyes,” and.a cata- 


“ract extraction in the uninvolved eye 


in such patients is likely to precipitate 
the development of AION in the oper- 
ated eye. I would like, therefore, to 
stress most strongly, that, when doing 
cataract extraction on the second eye of 
a patient who has had PCE-AION in 
the first eye, one must assume that 
PCE-AION will develop in the second 
eye and instituie all possible prophy- 
lactic measures to prevent postextrac- 
tion ocular hypertension: this was 
done in two of the patients of this 


5/200,.3/200, CF, HM, 
PLP (in 2) 


?LP, doubtful light perception; PC, peripheral constriction; 


series (cases 5 and 10) and may have 

prevented the development of PCE- 

AION. I believe the patient should | 
begin receiving timolol drops and 

acetazolamide orally with preopera- 

tive medication and. continue receiv- 

ing them for at least a week, depend- 

ing on the IOP. 


Ordinary AION in Aphakic Eyes 


In contrast to the PCE-AION dis- 
cussed previously, a number of cases 
of. ordinary AION in aphakie eyes 
(Table) have been deseribed in the 
literature.’ In all the eyes, the so- 
called optic neuritis developed weeks, 
months, or even years after the cata- 
ract extraction and cannot be attrib- 
uted to the PCE ocular hypertension. 
Reese and Carrol? commented that, 
for one to two months after the 
extraction, “visual acuity was good 
(usually. normal),” and the same 
seemed to be implied in the majority 
of other reports, This is in sharp con- 
trast to the eyes reported in the pres- 
ent study, where the optic dise lesion 
developed during the immediate post- 
operative period, with none of the 
patients ever having a normal visual 
function after the cataract extraction 
and before the onset of AION. Thus, 
the so-called optic neuritis in aphakic 
eyes in the previous reports“ did not 
represent PCE-AION but, in fact, rep- 
resents the routine AION seen in per- 
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sons past middle age; aphakic eyes are 
as much vulnerable to AION as phakic 
eyes. As mentioned earlier, there is a 
high incidence of involvement of the 
second eye by AION in phakic eyes”; 
similarly Carroll’! emphasized the fre- 
quent involvement of the second: eye 
in aphakic AION cases but erroneous- 
ly attributed this to cataract extrac- 
tion. The pathogenesis and clinical 
features of classic AION seen in 
persons past middle age are discussed 
at length elsewhere. 





Oftalmol Hisp Am 6:901-904, 1946. 


‘mol Soc 49:91-107, 1951. 


ing cataract. extraction. Trans Am Acad. Oph- 
thalmol Otolaryngol 62:765-768, 1958. : 

4. Townes. CD: In discussion ‘of Reese and 
Carroll.’ Trans Am Acad Ophthalmol Otolaryn- 
gol 62:768-769, 1958. 

5. Maumenee AE: In discussion of Reese and 
Carroll! Trans Am Acad: Ophthalmol. Otolaryn- 
gol 62:769-770, 1958. 

6. Welch RB, Cooper JC: Macular edema, papil- 
ledema, and optic atrophy after cataract extrae- 
tion. Arch Ophthalmol 59:665-675,. 1958. 

7. Gartner S: Optic neuritis and macular ede- 
ma following cataract extraction. Lye Ear Nose 
Throat Monthly 43:45-49, 1964. 

8. Oliver M: Posterior pole changes after cata- 
* yaet extraction in elderly subjects. Am J Ophthal- 
“mol 62:1145-1148, 1966, 

9. O'Keeffe D, Choudhury KG Bilateral optic 





1416 Arch Ophthaimol—Voi 98, Aug 1980 


.. <1. Vila-Coro A: Atrofia del nervio optico des~. 
‘pues de la operacion de cataracta. Arch Soc. 


2. Townes CD, Moran CT, Pfingst HA: Compli- -` 
cations of cataract surgery. Trans Am Ophthal- ee 


In conclusion, PCE-AION is a seri- 
ous ocular complication, generally 


seen after an uncomplicated cataract 
extraction, with a high chance of its 
development in the second eye after a 
similar procedure. It is mostly caused 
by a high rise of IOP during the 
immediate postoperative period in 
eyes with vulnerable optic nerve head 
circulation, and can be prevented if 
anticipated and adequate prophylactic 


measures are taken against the rise of. 


IOP. This, then, is a form of prevent- 
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Chloramphenicol Optic Neuropathy 


Victorsjedel, MD, PhD; Pinkas N emet, MD; Moshe Lazar, MD 


: © Three patieris with cystic fibrosis of 
the pancreas: initially were seen because 
u oof optic neuropathy caused by a toxic 
‘reaction to chloramphenicol. The ocular 
mptams were characterized by loss of 
visual acuity, centrat scotomas, red-green 
dyschnomatoasia, and tundus changes. 
_An increase in the latency of the occipital 
evoked poteatiais paraileled the visual 
Impairment. & transient photopic decline 
-in the red:light-elicited electroretinogram 
and the occurrence of Uhthoff’s sign in 
the acute stage of the disease were 
observed. All visual impairment recovered 
partially or totally after the withdrawal of 
therapy with the drug. 
(Arch Gohthalmo! 98:1417-1421, 1980) 








Gince the description ef chloram- 
phenizol-indaced optic neuropathy, 
there is no longer any question that 
this drug invrelatively higa doses pro- 
_ dueesopiic nerve damage in man.‘? 
The three patients described here 
me tous with a diagnosis of cystic 
> of the pancreas and were 
vng coloramphenicel systemi- 
gcause of recurrent pulmonary 
l were referred after 
čal acuity deterioration 
caused be optic neuropathy. 

Beexuse little attention has been 
paid t the electrophysiolbgical mea- 
surements ia patients with. chloram- 
phenieol- ndaced optic neuropathy, it 
is our purpese to evaluate carefully 
the functional behavior of eyes with 
such javelvement. 
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METHODS 


After a general ophthalmic examination, 
including. fundus photography, the pa- 
tients underwent repeated investigations 
of visual field, color vision, electroretinog- 
raphy, and visual-evoked responses. Color 
vision was tested by Ishihara charts and 
the Farnsworth dichotomous test panel 
D-15. The: electroretinogram (ERG) was 
done after pupillary dilation in an electri- 
cally shielded cage. Gold. ear electrodes 
were used as a reference, with gold cup 
electrodes as forehead ground and low- 
vacuum contact lenses as an active elec- 
trode. An adapting light of about 100 lu- 
mens was focused in the patient’s field of 
vision at a distance of 0.33 m, and, after 
three minutes of bleaching, it was switched 
off. Single photic stimuli at constant inten- 
sity were used at intervals of about 30 s in 
order not to impede dark adaptation. This 
stimulation was done with a diffused flash 
of light delivered by a retineclat, which has 


a flash duration of about 150 us. The maxi- 


mum energy of the source is 0.3 joules, and 
a switch permitted its reduction by a factor 
of 1, 2, 5, or 10. For recording, a dual-beam 
cathode ray oscilloscope was used, and the 
corneal electrode was connected to the 
oscilloscope input through a preamplifier. 
A kymograph camera was used to photo- 
graph the electrical response. The oscillo- 
scope trigger and the camera shutter were 
synchronized with the onset of stimulation. 
After 25 minutes of dark adaptation, the 
ERG was elicited with different. stimulus 
intensities and different colors. For spec- 
tral stimulation two filters were used: red 
filter transmission was restricted to a 
wavelength of about 590 nm; blue was re- 
stricted up to 450 nm. The visual-evoked 
response was derived bipolarly from the 
occipital region between two gold-plated 
dise electrodes attached to the inion and 3 
cm above it, and a ground electrode was 


` fastened to each earlobe. The patient’s 


pupils were dilated. One hundred responses 
elicited by flash stimuli of 500,000. candle- 
power intensity at a frequency of 1/s were 
averaged by a computer. The averaged 


responses, with negative polarity upward, 
‘were displayed on the screen of the cathode 
ray oscilloscope, which was set for X-Y 
tracing, and the initial 250ens were photo- 
graphed. In the normal visual-evoked 
response in our laboratory, the first nega- 
tive peak appears after a delay of 60 to 70 
ms and is followed by a W-shaped wave. 


REPORT OF CASES 


Case 1.—An 18-year-old’ girl suffering 
from cystic fibrosis of the pancreas was 







of visual acuity. She had been t 
chloramphenicol for recurrent upper resp 

ratory tract infection and received a total 
dose of 166 g during the previous five 
months. Her symptoms had started the day 
before ‘her first examination by us. She 
complained of blurred vision, with an ina- 
bility ‘to focus while reading, and: orbital 


‘pain. Some worsening of vision occurred 


after strenuous exercise. 


< General ophthalmologic examination 


demonstrated a visual acuity of 1/10 OD 
and 1/8 OS. The pupils reacted sluggishly 
to light. The patient missed all of the 
Ishihara color plates, and ‘the Farnsworth 
D-15 panel showed a typicalidyschromatop- 
sia in the red-green axis. The visual field in 
both eyes showed pericentral scotomas. 
These seotomas enlarged substantially 


_ after exercise, (Fig 1) concomitant with a 


further worsening in visual acuity to 1/20 
OD and 1/12 OS. 

The optic discs were Eyperemic and 
slightly elevated with blurred margins (Fig 
2, left). The retinal vessels were slightly 
tortuous. Some retinal striations were 
observed around the optic disc, and the 
nerve fibers were thickened and easily 
seen. ; i 
The ERG after a stimulation with white 
light, measured as a function of intensity 
after full dark adaptation, showed a 
normal amplitude and latency. After stim- 
ulation with red light, however, there was a 
substantial sensitivity loss disclosed by the 
virtual absence of the first portion of the 
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response (Fig 3, A). With blue-light stimu- 
lation, the response had a normal ampli- 
tude and latency. The visual-evoked 
response (Fig 4, a), obtained by stimulation 
of each eye, was characterized by an 
increased peak latency to the first nega- 
tive wave (OD 110 ms, OS 95 ms). The 
waveform pattern of the response was 
roughly preserved and the amplitude unre- 


duced even though the latency was 
delayed. 
The patient's condition improved 


promptly after the withdrawal of therapy 
with the chloramphenicol. The visual acuity 
and the pupillary reflexes improved slowly, 


and a gradual restoration of the fundus to 
a more normal status occurred. A rapid 
recovery of the first portion of the red- 
light-elicited ERG to normal values was 
observed on the fifth day after the cessa- 
tion of chloramphenicol therapy (Fig 3, B). 
Reexamination of the visual-evoked re- 
sponse four months after the onset of the 
disease (Fig 4, b) did not show any im- 
provements of the latency delay (OD 110 
ms, OS 95 ms) as compared with the normal 
latencies (OD 70 ms, OS 60 ms) in a control 
case (Fig 4, c). The visual acuity improved 
to OD 6/12, OS 6/24, and the color vision 
presented a slight protanomaly. In the 





Fig 1.—Left visual field, case 1, with central scotoma (a), which enlarged substantially 


after effort (b). 





Fig 2.—Right fundus, case 1, in acute stage of disease (left), with biurred disc margins; 
right, four months later partial optic atrophy with capillary losses along temporal borders 
of disc (arrows). 


Fig 3.—Dark-adapted ERG, case 1, elicited with white light of different intensities (i, to L), 
and with red and blue lights. Note virtual absence of red photopic component (arrow) Blue Ip 
during acute phase (A) and its complete recovery five days after discontinuation of drug 
(B). Calibration of ERG is 200 pV, 40 ms. 
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visual fields, the central scotomas disap- 
peared, but noteworthy constrictions of the 
peripheral fields were found to 40° on the 
nasal side and to 55° on the tempora: (not 
illustrated). Ophthalmoscope disclosed 
atrophy of the right disc in ihe temporal 
portion and partial atrophy of the left disc. 
A loss of nerve fibers outside the papillo- 
macular area was seen. The capillaries 
along the temporal border of tae discs were 
fewer, and the remaining capillaries had 
diminished diameters (Fig Z. right). The 
optie discs appeared poorly vascularized. 
The slight tortuosity of the arteries and 
veins remained, but the edema of the nerve 
fibers disappeared. 

Case 2.~A 14-year-old bey, suffering 
from cystic fibrosis of the pancreas, was 
receiving treatment with chleramphenicol 
for about three months because of recur- 
rent pulmonary infection. The patient’s 
pulmonary symptoms seemed to be greatly 
alleviated by the chemotherapy, but he 
began to complain of cloudy. vision. The 
onset of the visual difficulty was sudden 
and began after a total dose of 112 g and 
was associated with eye pain on ccular 
movement. Examination of the eyes 
showed that the vision in the night eye was 
6/30 and in the left eye less than 1/12. 
The pupils were dilated and reacted slug- 
gishly to light. Bilateral enlargements of 
the blind spots and central scotomas were 
present in both fields. He complained also 
that he could not see colors distinctly, and a 
dyschromatopsia of the red-green axis was 
found in all the color tests. 

There was swelling of the optic disc, with 
blurred dise margins and hyperemic ves- 
sels (Fig 5, left). Some tortuosity of the 
retinal vessels in the surrounding area was 
observed. Several retinal striations were 
seen in the retina temporal to the optic 
dise, a reflection from the internal limiting 
membrane, The peripapillary nerve fiber 
had an unusual, glistening, opaque appear- 
ance resembling edema. Small vessels 
appeared to dive in and out of the opaque 
nerve fiber layer. The retinal 7unction pro- 
file defined by the ERG with white and 
blue light showed normal responses. In 
regard to the red response, a substantial 
impairment of the first phctopic compo- 
nent with preservation of scotopic function 
was observed (Fig 6, A). This amplitude 
loss reversed rapidly and reached normal 
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compared with normal 


represent stimi.us artifacts. 


values by the tHird day after discontinua- 
tion of the drug therapy (Fig 6, B), even 
though the visual acuity and fields contin- 
ued to he impaired. 
. The visuai-ewoked response presented 
delayedypeak ‘da tencies to the first negative 
deflection (OD “05 ms, OS 95 ms), but the 
overall pattern .of the response and its 
amplitude were-preserved (Fig 7, II a). A 
partia! return of this latency delay paral- 
leled the clinicaEimprovement (Fig 7, IT b), 
but even after four months, iz had not 
recovered comp ately in the right eye (OD 
90 ms, OS Thome). 

A reexamisation four months after the 
discontinuation of the chloramphenicol 
therapy showee normal visual acuities, 
fields, and epiorwision. In the fundus (Fig 

5, right) temmposal pallor was seen in the 
disc and alomg with a severe nerve fiber 
logs in a'secter extending temporally from 











.» the dise: Also; there were fewer capillaries 


along the temporal border of the optic disc, 

and these were of diminished diameter. 
Loi The nerve fiber: outside the papillomacu- 
cles areg appeased coarsely striated and 

‘Showed 2 alit-like defects. 

Cast 3A Lbyear-old girl received a 
diagnosis of fibrosis of the pancreas 
begining at ag 2 years. She was referred 
for an eve ekart nation because of a sharp 
decline ef her-visnal acuity. During the last 
four months, sh« received treatment with 
chloramphenieol.. because of pneumonitis 
and received a total dose of £6 g. Her 
corrected visual acuity was OD 6/60 and 
OS 6/20, and tae pupillary reactions to 
light were imaged. The globes were ten- 
der to touch, bet there was no apparent 
limitation of the-extraocular mascle move- 
ments. An avnermal color vision of the 
J ted-gréen axis was confirmed in all the 
Y color gests A Sentrocecal scetoma was 
hee 
. g Tandas the optic dise appeared 
elevated and ite margins were indistinct. 
The vessels were tortuous and engorged. 
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by stimúlat n ol Sach eye separately during 
acute-phase (£7 and four months later (b), as 
responses (c). Note 
delayec latencis to first negative peak (arrow) 
and its. incomete recovery atter cessation of 
drug therapy. Calibration is 104V, 100 ms, nega- 
tivity upward. Dets at beginning of each response 








Fig 5.—Left fundus, case 2, during acute phase (left) with elevated 
hyperemic disc, reflexes from internal limiting membrane (stars), and 
glistening opacity of nerve fiber layer (arrow). Four months tater (right), 


pale disc has attenuated retinal vessels (small arrows) and sectors of 
retina are devoid of nerve fiber layer showing slit-like defects (large 


triangle). 





Fig 6.—Comparative results of ERGs, case 
2, during acute phase (A) and three days 
after withdrawal of drug (B). Note reduced 
red photopic component in A (arrow) and 
its quick recovery in B. Stimulation and 
calibration as in Fig 3. 


The papillomacular nerve fibers were 
blurred anc had an opaque white appear- 
ance mainly above and below the optic disc. 
Several retinal striations were seen to be 
scattered ground the optic dise (Fig 8, 
left). 

The ERG was normal except that the 
red-light-eEcited response showed im- 
paired photopic components (Fig 9, A). The 
visual-evoked response (Fig 7, IH a) 
showed satisfactorily preserved configura- 
tions, normal amplitudes, but altered peak 
latencies te the first negative deflection 
(OD 120 ms, OS 105 ms). 

When the possibility of chloramphenicol 
toxicity as the cause of the optic neuropa- 
thy was reaiized, the systemic therapy was 
stopped, and a quick improvement in the 
ERG changes occurred. Despite the slow 
visual acuity and visual field improvement, 
the red-light: ERG defect disappeared, and 
the amplitude of its photopic component 
returned tonormal by the second day (Fig 
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9, B). The color vision improved, and the 
pupillary reflexes recovered. The optic dise 
had normal contoured borders, slightly 
paled, with a rarefaction of the temporal 
capillaries (Fig 8, right). The tortuosity of 
the arteries and veins lesen but the 
edema of the nerve fiber layer regressed. 
The reflections from the internal limiting 
membrane decreased, Six weeks after the 
onset of the condition, the visual-evoked 
response (Fig 7, III] b) showed normal 
latencies (OD 70 ms, OS 70 ms). 


COMMENT 


Toxic reactions to chloramphenicol 
developed in our patients as evidenced 
by the loss of visual acuities, visual 
field defects, color vision distur- 
bances, and fundal changes. The elini- 
cal picture was indistinguishable from 
papillitis, as reflected by the indis- 
tinct disce margins, hyperemia and 
edema, and swelling of the papilloma- 
cular bundle associated with central 
scotomas. All the patients complained 
of sudden visual failure and orbital 
pain at the onset of the disease, and 
they were able to recall accurately 
when the decrease in acuity occurred. 
Transient further reduction of vision 
appeared after exercises (Uhthoff’s 
symptom) and acquired dyschroma- 
topsia of the red-green axis delineated 
their color vision disabilities. Im- 
paired pupillary responses were found 
in all the patients. 

After the withdrawal of the drug 
therapy, the patients’ visual functions 
recovered, obviously pointing to the 
deleterious side effect. of chloram- 
phenicol on the optic nerve. However, 
the clinical findings were not com- 
pletely reversible in all the cases, as 
reflected by the occasional incomplete 
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stimulus artifacts. 


recovery of visual acuity and. the 
appearance of optic atrophy or loss of 
papillomacular nerve fibers. 

Although the clinical symptoms in 
the acute phase were similar in each of 
our patients, they appeared to vary in 
severity. This led to the assumption 
that different levels of involvement 
existed in the various cases. Despite 
the variation of individual susceptibil- 
ity to chloramphenicol. intoxication, 
the large doses of the drug and the 
long periods of administration seem 
to be the determining factors. 

It should be emphasized that: the 
photopic mechanism was impaired 
principally in all of our patients. This 
was evident from the reduction of 
acuity and color vision, especially in 
the red-green areas of the spectrum. 
As loss of red-green discrimination 
may indicate disturbances of both the 
outer portion of the retina and the 
conductive nerve fiber layer,’ these 
changes in color perception have no 
substantive value in localizing the pri- 
mary site of toxic action. 

This impairment of the photopic 
visual function might also be the rea- 
son for the visual-evoked response 
defects. Delayed latencies, roughly 
preserved waveforms, and unreduced 
_ amplitudes characterized these re- 
sponses. The visual-evoked response 
- latency measurements provided a sen- 
sitive indicator of optie nerve conduc- 
tion, and their peak delays paralleled 
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Fig 7.~Visual-evoked response, cases 2 (Il) and 3 (H). 
-In-both illustrations, a indicates evoked potential during 
acute stage with delayed peak latencies to first negative 
deflection (arrow); b, their partial or total recovery four 
months later. Calibration 10 aV, 100 ms, negativity 
upward. Dots at beginning of each response represent 


capillaries (arrows). 





Fig 9.—ERGs, case 3, before (A) and two 
days after (B) cessation of chiorampheni- 
col treatment. Note depressed photopic 
component of red electrical response in A 
(arrow) and its complete recovery in B. 
Stimulation condition and calibration as in 
Fig 3. 


the subjective measures of optic nerve 
dysfunction. When the examination 
was done at the height of the disease 
process, with reduced visual acuities, 
the impairment of the visual-evoked 
response was greater. With improve- 
ment in visual acuity, a decrease of 
the peak latency to the first negative 
deflection remained. Even though the 
visual-evoked response abnormalities 
remained definite in some cases, there 
were no means to evaluate exactly the 
correlation between the extent of the 
optic nerve lesions and the evoked 


Fig 8.—Right fundus, case 3, during acute attack (left) with 
swelling of optic disc and retinal striations (stars) and, right, 
normal contoured optic disc four months later with rarefaction of 









cortical potentials. 

During the acute phase of the dis- 
ease, definite impairment of the red- 
light-elicited ERG was documented. 
This was later replaced by a normal 
electrical. response. In the. original 
description of this intoxication, little 
attention was paid to the eventual 
pathognomonic ERG. It is likely that 
such patients were not investigated 
immediately, and later the electroreti- 
nographic changes had disappeared. 
The cause of these abnormalities. is 
unknown. However, it is possible that 
transient photochemical changes in 
the receptors containing the red-sen- 
sitive pigment fail to initiate electri- 
cal events, or perhaps transmission is 
blocked by a surface effect that left 
the soma of the nerve cells intact. 
Otherwise, the fast recevery of the 
photopie red-light ERG component, 
even before the improvement in the 
visual acuity and visual field, would 
not. be possible. 

Some evidence exists that, in retinal 
diseases, the sensitivity of the fovea 
decreases as the wavelength in- 
creases; whereas in optic nerve disor- 
ders, the reduction in sensitivity is 
constant over the whole visible spec- 
trum.’ Based on such findings of selec- 
tive decrease in foveal sensitivity to &® 
red light in tobacco amblyopia,’ sug- ` 
gestions have been made that the site 
of the lesion is not merely in the optic 
nerve but also in the outer retinal 


Chloramphenicol! Optic Neuropathy—Gocel et al 





„layers: The netable differences in 
behavior of the retinal sensitivity for 
red (ong wavelength) and blue (short 
wavelength) light in our cases give 
ce to the assumption that the 
on of chloramphenicol also 
es -he phetoreceptor layer. 
he basis of the available histo- 
esol cases of chlorampheni- 
d optic nerve lesions in 
vith «ystic fibrosis, sub- 
s re morphologic changes have 
been attributed to effects on the gan- 
ior cells anč on the nerve fiber 
_ layer, sparing the outer retinal layers. 
Simiar fincings were reported in 
chloramphenico:-induced optic neu- 
ropatky in the patient with infantile 
genetic agranwocytosis.® But, there 
are no histoiogit means of detecting 
whether the primary site of the toxic 
action is in the ganglion cells or in the 
nerve fibers. Or the basis of our find- 
ings, it can be assumed that chloram- 
phenieol toxicity affects the visual 
¿o system ky producing optic neuropa- 
< thy, bat t may also have some tran- 
sient action en- the photoreceptor layer 
_ of the retina. In addition to the cen- 
tral scotoma. chioramphenicol toxicity 
: salso was: found to produce some pe- 
< Tipheral constrictions in the visual 
~ fields, reflecting its actions not only 
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on the papillomacular bundle But also 
on the peripheral portion of the visual 
system. 

Theories concerning the patbogene- 
sis of chloramphenicol-induced optic 
neuropathy have evolved as the clini- 
cal data have increased. Since all the 
patients described here sufferad from 
cystic fibrosis of the pancreas, it was 
postulated’ that chloramphenicol- 
induced optic neuropathy probably 


was caused by the high incidence of. 


hypercapnia. Severe dilation of the 
retinal vessels and hyperemia of the 
optic dise after experimentally in- 
duced hypercapnia’? 
statement. The chronic pulmonary 


insufficiency in such patients with 
carbon dioxide retention could initiate — 


the development of the papiliedema, 
venous tortuosity, and retinal hemor- 
rhages.* Direct neurotoxic effects, 
hypersensitivity, or vitamin deficien- 
cy subsequent to administration of 
chloramphenicol also have been in- 
criminated.’*-"* Since many of ‘he fea- 
tures resemble. those described in 
nutritional neuropathy, it was as- 
sumed that chloramphenicol neurotox- 
icity may either interfere directly 
with end effects of group B vitamins 
or cause deficiency through the de- 
struction of the intestinal bacteria 
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necessary for vitamin B synthesis. 
Whether this thinking is valid or not 
is itself open to questien, since the 
therapeutic effects of high doses of .B 
complex vitamins were successful only 
when paralleled by cessation of the 
chloramphenicol therapy 

It is not yet possible to draw a 
definite conclusion coreerning the 
mechanism of the partial depression 
of the red-light-elicited ERG. Howev- 
er, hypercapnia, alone or in company 
with the neurotoxic effect of chloram- 
phenicol, seems to play a role in the 


transient blockage of eletrical events 


in the vicinity of the outer synaptic 


-layer of the retina. ; 


_ Our electrophysiologizal observa- 
tions stress the need for further criti- 


cal evaluation of this cendition, em- 


` phasizing the value o? the ERG, 


including it in the diagnostic modali- 
ties of cystic fibrosis of the pan- 
creas. 
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Two-Point Fluorophotometry in the Evaluation 


of Glaucomatous Optic Disc 


Sriram Sonty, MD, Bernard Schwartz, MD, PhD 


e The two-point fluorophotometry tech- 
nique was used to analyze quantitatively 
absolute fluorescein filling defects or 
hypoffuorescent areas in glaucomatous 
optic discs. Significant differences were 
found between hypofluorescent and nor- 
mal fluorescent areas. The hypofiuores- 
cent areas had slower and lesser filling of 
fluorescein and a slower. disappearance 
of fluorescein compared with normal fluo- 
rescent areas. Also, the hypofluorescent 
areas showed a slow and persistent 
accumulation of fluorescein. Age, blood 
pressure, ocular pressure, and percent 
area of optic disc pallor were significantly 
correlated with changes in the circulation 
in the areas of normal fluorescence and 
hypofluorescence. This. study suggests a 
decreased blood flow and a smaller vas- 
cular bed together with narrower vessels 
and increased permeability of the vessels 
in the hypofluorescent areas. 

(Arch Ophthalmol 98:1422-1426, 1980) 


Ares of persistent hypofluorescence 
"A throughout the fluorescein angio- 
gram or absolute filling defects occur 
in glaucomatous optic dises, and these 
defects correspond with the extent 
and location of visual field loss.‘ The 
two-point fluorophotometer was used 
by Eberli et al? to evaluate mean 
circulation time in retinal vascular 
segments. The purpose of this article 
is to report the use of this instrument 
to analyze quantitatively the fluores- 
cein filling defects of glaucomatous 
optic discs. 


MATERIALS AND METHODS 


The two-point fiuorophotometer as de- 
scribed by Riva and Ben-Sira’ consists of a 
modified Zeiss fundus camera that was 
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used as the optical and illumination system 
for this study. At the viewing end of the 
camera, two fiberoptic probes, each with a 
round aperture measuring 100 zm in diam- 
eter, collected light emitted from two spots 
on the fundus. The laser fixation device 
was removed, and an external fixation 
device was used for the patient’s fixation. 
A two-channel recorder with graphic out- 
put produced a permanent record. 

Fifteen eyes with glaucomatous visual 
field loss‘ and 14 patients who had absolute 
filling defects were selected for this study 
after reviewing their dise fluorescein 
angiograms. There were seven men and 
seven women, with a median age of 58 
years. All eyes had glaucomatous visual 
field loss corresponding with the absolute 
filling defect. One eye had a paracentral 
scotoma, two had a nasal step, three had an 
arcuate scotoma, four had an arcuate scoto- 
ma and nasal step, and one had one- 
quadrant loss. In 13 eyes, only one absolute 
defect and a control normal fluorescent 
area were measured in each eye. In two 
eyes, two or more different absolute 
defects were measured. A total of 19 areas 


of hypofluorescence or absolute filling 
defects were used for comparison with 
normal fluorescent areas. 

After obtaining an informed consent for 
the procedure, the patient’s pupils were 
dilated with 1.0% tropicamide and 2.5% 
phenylephrine hydrochloride, and the pa- 
tient was seated in front of the two-point 
fluorophotometer. Eighty milligrams, 0.8 
mL of 5%, of fluorescein sodium solution 
was injected intravenously and flushed 
with saline rapidly. After obtaining good 
fixation of the eye, the fiberoptic probes 
were aligned, one onto an area of absolute 
filling defect (hypofiuorescent area) and 
another onto an adjacent normal fluores- 
eent area for comparison. The time of 
injection was marked through a foot- 
switch on the recorder. After injection, 
fluorescein curves were recorded for a 
maximum of two minutes. In each eye, 
more than three measurements were made 
each time. Applanation intraocular pres- 
sure and blood pressure (BP) were mea- 
sured at the end of the procedure. Only 
those patients with adequate fixation were 
used for analysis. The data were averaged 


Fig 1.—Left, Fluorescein angiogram of right optic disc showing absolute filling defect 
superiorly above superotemporal vessel in area of pallor. Hypofluorescent area (white- 
outlined arrow) and normal area (black arrow) are indicated. Right, Two-point fluoropho- 
tometer recording showing superior fluorescein curve for hypofluorescent and inferior 


curve for normal areas. Vertical arrow a 


injection of fluorescein. 





t bottom of normal curve indicates time of 


Hypofluorescent 
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when two or-more satisfactory curves were 
obtained: 

The flowing values were analyzed from 
the fluorsseein curves (Fig 1 and 2): 

L Fhuereseein appearance time from the 
time of jection to the time of appearance 
of fijoreseein.. 

2. Fluereseein peak time from the time 
of iajection io the peak of fluorescence. 
The amplitude measured from the 
<o Bagelime io the peak, 

4. Aseendingy and deseending slopes cal- 
elated 24 the ratio of values of amplitude 
» basel e descending slopes had two 
tial phase of an immediate 

ss and a second phase of a 
persisten: prolonged slope (slope,). 

5. Flucreseein disappearance time 
(FDT) fram che peak of the curve to the 
time of disappearance of dye. There were 
two FDTs (DT, and FDT.) based on 
determination of the immediate and pro- 
longed slepe. 

€. The are under the curve measured by 
a planimeter: This was divided into two 
sections. The first area (area,) was defined 
as that area aaderneath the curve when the 
initial deseereling slope was extrapolated 
te a zero baseline. The second area (area.) 
was the tetal area of the curve (Fig 2). 

CT. Mean transit times calculated from 
the whole curve and using.a log normal 
distributien as per the method of Riva et 
ale 

Two-taiied nonparametric statistical 
tests were used to analyze the data includ- 
ing the Wilesxon matched-pairs signed- 
Ranks test for differences of curves 
between the normal fluorescent and the 
hypofiuorescent or absolute defect area. 
Correlations were determined by the 
Spearman rarik test. Significant P values 
were chosen as less than .05 for the former 
test. and less ihan .01 for the latter. The 
deta were: expressed in pereentiles, with 
the 50th percentile as the median value. 

For determination of systemic correla- 
tiens such as:age and BP, only one eye of 
each patiert and only one filling defect, the 















No. 


Fiuerescein appearance time, s 


` Fluerescein-disappearance time, s 
tet 


Fluorescein reak time, s 
Mean transit ume, s 


Ascending signs, mm/s 


Daescending:siope, mm/s 
1 


Amplitude, mun 
4 
2 
Area under cerves, sq mm 
4 
2 
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Fig 2.—Two-point fluorophotometer tracing showing various components of fluorescein 
dilution curves. FAT indicates fluorescein appearance time; FPT, fluorescein peak time; 
FDT, fluorescein disappearance time (phase 1); FDT,, fluorescein disappearance time 
(phase 2); AMP and AMP,, amplitade,; ASC, ascending slope: DES,, descending slope 
(phase 1); DES,, descending slope (phase 2). 


Age, 


ye 


Table 1.—Sysiemic and Ocular Characteristics 


Blood pressure, mm Hg 
Systolic 
Diastolic 


Appianation pressure, mm Hg 
Area of cup, % of disc 
Area of pallor, % of disc 


Table 2.—Fiuorescein Curve Vaiues 


Percentiles 





renee Nateeteetntttttemertnnnannttisinnttnttinnnmneninntenemeniintsneninasnttin, 


Median 


Normal Area 


30th 


Absolute Defect Area Ditterence 


Median 70th Median 
18.6 
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Wilcoxon 
Matched-Pairs 
Signed-Ranks 


Test P 

















Fluorescein appearance time 


Fluorescein disappearance time 
ist 





18 80 NS 














2nd f : 8 13 NS 
Ascending slope . 19 11 < 01 


Descending slope 
19 24 


opos 






Amplitude es : 
1 s ig 02 < P <.05 


01 < P 02 









Area under curves 






es 19 29.5 <. 
3 RE = 18 NS 
Total area VOLES : 18 28 01 


keJ 
Bdiy JUSSSaION[JOdAL SNUNA JEUUON 


Normal Minus Hypofluorescent-Area 


Zoe wo op ogee 
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o 3-7.0 
Descending Amplitude., 
Slope,, mm/s mm 


Ascending 
Slope, mm/s - 


Mean Transi 
Time, $ 


Area), 
sq mm 


n= 19 
7 =29:5 
PeOl 


n=12 
T=10.0 
P04 


n=19 
T+ 24.0 
P<.0] 


n=19 
T=36.5 
O2<P<,05 


v=18 
T=11.0 
POl 


Fig 3.—Scattergram of differences between normal and hypofluorescent areas of optic 
disc. T indicates Wilcoxon matched-pairs signed-Ranks test. 


Systolic BP vs FPT —.6687 
—.4859 


4879 


< .001 
< .009 
. < .006 
.6388 < .001 
— 6311 < .008 


*BP indicates blood pressure; IOP, intraocular pressure; FPT, fluorescein peak time; and FDT, 
fluorescein disappearance time. 


Diastolic BP vs FPT 
IOP vs FPT 
IOP vs FDT, 
IOP vs FDT, 
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one that corresponded topographically to 
the loss. of visual field, were used for 
analysis. 

For determination of ocular correlations 
such as IOP and percent area ci cupping or 
pallor,’ each eye was regarded as an inde- 
pendent unit and both eyes were used with 
one filling defect per eye. Similarly, the 
filling defect was used that corresponded 
topographically to the loss of visual field. 
Only one patient had two eyes measured in 
this study. 

Since areas and amplitudes may vary 
from eye to eye due to differences in 
circulation time of patients amd other sys- 
temic variables, these value: were only 
analyzed as relative differences between 
the filling defect and the adjacent fluores- 
cent area. However, all the measurements 
of time and slopes were analyzed both as 
differences and as absolute vaiues. 


RESULTS 


‘The systemic and ocular character- 
isties of the glaucomatous subjects are 
shown in Table 1. 

Two kinds of fluoreseein curves 
were obtained, The first was typical of 
the normal fluorescent areas, showing 
a gradual ascending slope and one 
descending slope. The second type was 
seen in the majority of the curves of 
the hypofluorescent areas, showing a 
gradual ascending slope and two 
phases in’ the descending slope, an 
initial gradual slope and a second less 
steep but persistent slope (Fig 1 and 
2). The curves of six absolute filling 
defects did not show the second 
slope. 

The fluorescein curves for the abso- 
lute. filling defects showed signifi- 
cantly smaller ascending and descend- 
ing slopes, areas (area, under the 
curve, and amplitudes compared with 
normal fluorescent areas (Tables 2 
and. 3). The transit times were also 
significantly less in tne absolute 
defect areas comparec with the 
normal (Fig 3). There were no signifi- 
cant differences between normal fluo- 
rescein areas and absolute filling 
defects for fluorescein appearance 
time and peak and d:sappearance 
times. 

Spearman correlations for all areas 


-and the normal fluorescent areas 


showed significant negative correla- 
tions. for fluorescein pesk time with 
systolic and diastolic BP (Table 4 and 
5 and Fig 4), indicating the greater 
the BP, the less the time to reach the 
peak in these areas. The IOP also 
showed significant positive correla- 
tions with peak time and disappear- 


ance times (Fig 5 and 6) The greater © 


the IOP, the longer was the time 
required to reach the peax and also for 
the fluorescein to disappear for the 
time calculated for the: more imme- 
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Fig 4.—Spearman correlation between. systolic blood pressure 
and fluorescein peak time for total normal and: hypofiuorescent 
meat a =, nF —.6687, and P < 201). 
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Fig 5. e oari correlation between ocular pressure at the end © 
ot fluorophotometry. and fluorescein peak time (n = = 30, 


= .4879, and P< .006). 


Fiuorescein Peak Time, s 





28 30 32 10 


-n Qeular Pressure, mm Ag 


Fig 6-:Speamtan correlation between ocular pressure and first 
ase of fluorescein disappearance time, (n = 30,7, = 







< 001). 
= slope However, fer the FDT 


i E w dicatine the greater the 
JOP, ‘the lessttime was required for the 
fluorescein te disappear. 

For the normal. fluorescent areas, 
the effect of age was apparent in that 
the greater the age, the less the de- 
scending slope for the second or more 
prolonged phase (Table 5), Also, there 
was a significant negative correlation 
of fluorescein peak time with percent 
area of optic disc pallor, indicating 

» that the greater the optic dise pallor, 
the less the fuorescein peak time (Ta- 
s 5), The effects of age and pallor 
ere noted also for differences 
: 7 he normal fluorescent minus 
a the hy pofluarescent areas (Table 6 
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.6388, and 


and Fig 7). The greater the age aid 


-percent area of disc pallor, the less 


were the differences between the two 
areas. 


COMMENT 


Fluorescein filling defects have 
been identified on qualitative exami- 
nation of optic disé fluorescein angio- 
grams.** These defects have been 
classified into two types. One is the 
absolute type that persisted as an area 
of hypofluorescence throughout the 
whole cycle of the fluorescein angio- 
gram. The other is the relative type 
that could be subelassified into those 
that differed in. intensity of filling 
throughout the fluorescein cycle from 
an adjacent normal fluorescent area 
but still showed some fluorescein and 
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20. 30 40 50. 60 70 80 
Area of Disc Pallor, % 

Fig 7.—Spearman correlation between fluorescein peak 

time as differences of normal minus hypofluorescent area 


ang Optic disc pallor as percent: area of optie disc (n = 15, 
= —:7030, and P < .003). 


those that filled later in time com- 
pared with a normal adjacent area. 


‘Similar filling defects that have been 


termed “filling decreases” and “filling 
delays” have been noted by Spaeth.” 

The absolute filling defect corre- 
sponds also with the degree and loca- 
tion of the loss of visual field The 
areas of filling defect in ocular hyper- 
tensive eyes are greaser than in 
normal eyes and are correlated with 
age and systolic BP.* 

This study, using tke two-point 
fluorophotometer, shows that the ab- 
solute filling defects do contain fluo- 
rescein that- is net apparent on the 
photographic film: Therefore, “abso- 
lute filling defect” is not an aceurate 
term but more an operational term in 
referring to evaluation of these 
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Table 5.—Spearman Correlations 


Normal Fluorescent Areas 


Systolic blood pressure vs fluorescein peak time 14 ~—.7148 < .004 
W < .008 





Age vs descending slope, —.7454 
Area of disc pallor (%) vs fluorescein peak time 15 —.6811 < .005 


Hypofluorescent Areas 








Qcular pressure vs fluorescein peak time 15 7082 < .003 
Ocular pressure vs fluorescein disappearance 
time, 16 7442 < .001 





Table 6.—Spearman Correlations for Normal Minus Hypofluoresceni Areas 


Age vs fluorescein disappearance time, 4 —.8781 < .001 


4 
Area of disc pallor (%) fluorescein peak time 15 —.7030 < .003 












defects by photography. However, the 
fluorescein in the absolute defect area 
is definitely less than in an adjacent 
normal area as indicated by signifi- 
cant differences in amplitude. and 
area of fluorescein underneath the 
dye curve (Table 3). Thus, the present 
study confirms the presence of areas 
of hypofiuorescence corresponding to 
the areas of absolute defects. 

Significant differences were also 
found between the ascending and de- 
scending slopes of the hypofluorescent 
area and normal fluorescent area (Ta- 
ble 3), with the slopes being smaller in 
the hypofluorescent area. Thus, there 
is a slower rate of appearance and 
passage of dye in the hypofluorescent 
area. The decreased mean transit time 
noted in the hypofluorescent area also 
indicates a slower passage. The signif- 
icant difference noted in. the. area 
under the dye curve between the 
hypofluorescent and normal. fluores- 
cent areas indicates less volume. of 
fluorescein flowing through the hypo- 
fluorescent area compared: with. the 
normal fluorescent area. The differ- 
ences in ascending and descending 
slopes, transit times, amplitudes, and 
areas may indicate fewer and narrow- 
er vessels in the hypofluorescent area, 
ie, a smaller vascular bed. 

There were no significant differ- 
ences between the hypofluorescent and 
normal fluorescent areas for the flu- 
orescein appearance or disappearance 
times and the peak time, indicating the 
times for arrival and departure of dye 


at the optic disc are similar for normal 


and hypofluorescent areas. 

The slower and persistent second 
phase of disappearance of fluorescein 
in most of the hypofluorescent areas 
may be due to fluorescein accumula- 
tion that we have previously demon- 
strated" with the use of indocyanine 
green and fluorescein. This phenome- 
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non may be due to the leakage of the 
vessels in the hypofluoreseent areas in 
these glaucomatous optic dises. Accu- 
mulation of fluorescein was also noted 
more frequently in glaucomatous op- 
tic dises by Begg at al,’* Spaeth, and 
Tsukahara.” 

The analysis of the correlations 
again indicates that age, BP, and IOP 
have a significant effect on the flow 
of fluorescein in the optic dise. We 
have noted the effect of these factors 
in a previous study. Cf particular 
interest is the observation that with 
both systolic and diastolic BP, there is 
a negative correlation with fluores- 
cein peak time (Tables 4 and 5), so that 
less time is required for both the 
normal fluorescent and the hypofiuo- 
rescent area to fill to peak. The 30th 
and 70th percentiles for systolic and 
diastolic BP were 120 to 129 mm Hg 
and 78 to 87 mm Hg, respectively 
(Table 1), so that within this range an 
increased BP decreases the time taken 
for fluorescein to reach its peak. Our 
previous study indicated a deleterious 
effect of increased BP, since there 
was a positive correlation between 
systolic BP and the area of hypofluo- 
rescence in ocular hypertensive eyes.° 
This difference in correlation of BP 
may be due to the different phenom- 
ena being measured. 

Intraocular pressure has an oppo- 
site effect to BP, in that, the greater 
the IOP, the greater the time for 
fluorescein to reach its peak and the 
greater the time required for fluores- 
cein to disappear (Fig 5 and 6). How- 
ever, for the second phase or more 
prolonged slope, IOP hac the opposite 
effect, decreasing the time required 
for fluorescein to disappear. This 
negative effect of IOP may be related 
to the hydrostatic effect of pressure 
on leakage through the vessels. 

Age also decreases the rate of disap- 


pearance of the second phase from the 
normal fluorescent area, and increas- 
ing dise pallor is associated with a 
decrease in peak time for the normal 
fluorescent area. 

This study indicates two types of 
vascular changes in the glaucomatous 
optie dises associated with age and 
BP. One is probably related to IOP, 
with the disc vasculature showing a 
slower rate of blood flow with less 
volume of blood flow. The decreased 
volume may be due to both fewer and 
narrower vessels. The other vascular 
change seems to be due to leaking 
vessels in the hypofiuorescent area. 
The latter may be a sequential process 
to the first as a result of ischemia. 


This work was supported in part by grant EY 
00936 from the National Eye Institute of the 
National Institutes of Health, Bethesda, Md. 
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Lesions Simulating Serous Detachment 


of the Pigment Epithelium 


Occurrence After Retinal Detachment Surgery 





© Serous detachment of the retinal pig- 
ment epithelium (RPE) has been previous- 

` ly desciibed ir association with disorders 

“of the aundertene choroid and Bruch’s 
Membrane bubiias not been reported after 
“retinal. reättaci ment surgery. We have 
observed, for zt least 16 menths, three 
cases. taaticlinically appeared to be RPE 
detachments æter scleral buckling. In 
each case the sions exhibited the typi- 
cal biamicrossopic features of focal 
serous detachment of the RPE. However, 
the failure (o stow the typical fluorescein 
pooling has prompted us to regard these 
lesions as iocalipockets of turbid subreti- 

nal fluid that samuiate RPE detachments. 
ete Onh aio! 98-1427-7429, 1980) 







: Pyetahment of the retinal. pigment 
“ epithelium (RPE) is recognized in 

. sociatiog with disorders of the 
- underlying chercid and Bruch’s mem- 
“brane: The tycical RPE detachment is 
a well-circamsribed, dome-shaped el- 
evation of the RPE that characteristi- 
cally demonstrates early hyperfluo- 
rescence and ate persistent hyper- 
fluorescence when studied with 
fluorescein’ angiography. This angio- 
graphicfircline is considered essential 
to. the cliniez] diagnosis of RPE 
detackmertt.’ 1a the absenceof subret- 
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inal fluid; RPE detachment may be 
compatible with good visual acuity, 
even when located beneath the fo- 
vea”? 

We have observed typical biomi- 
eroscopie findings of serous RPE 
detachment in three of 130 patients 
successfully operated on for rhegma- 
togenous retinal detachment within a 
one-year period (Table). These detach- 
ments, while clinically suggestive of 
serous detachments of the RPE, 
exhibited little or no hyperfluores- 
cence when examined angiographical- 
ly. 

MATERIALS AND METHODS 


All patients were examined with indirect 
ophthalmoscopy, slit-lamp biomicroscopy 
with a diagnostic contact lens, stereo-color 
fundus photography, and fluorescein an- 
giography. Each patient was seen by four 
experienced observers at the Macula Diag- 
nostic Unit of the University of California, 
San Francisco, for independent examina- 
tion and interpretation of physical find- 
ings and angiographic studies. ; 


REPORT OF CASES 


Case 1.-A 62-year-old woman was 
referred in November 1977 with a three- 
week history of visual loss of the left eye. 
Best corrected vision was 20/25 in the right 
eye and hand motions on the left. A retinal 
detachment extending clockwise from the 
10-o’clock to 4-o’clock position was present 
in the left eye, with an equatorial horse- 
shoe tear at 2 o'clock. Minimal equatorial 
drusen were present in both eyes. The 
right eye was otherwise normal. 

The detachment was treated with cryo- 
therapy and an episcleral radial silicone 


sponge. The retina was flat two days after 
operation, without drainage of subretinal 
fluid. One month. later maltiple lesions 
simulating RPE detachment: were noted in 
the posterior pole. beneach previously 
detached retina. During the next. 16 
months all spontaneously flettened (Fig 1 
through 3). 

CASE 2.—-A 75-year-old woman. was 
referred in January 1978 wich a two-week’ 
history of blurred vision in the right eye. 
Visual acuity was 5/400 in the right and 
20/40 in the left-eye. A bullous retinal 
detachment was present extending clock- 
wise from the 8-o'clock to 2-c’¢lock position 
in the right eye. Equatorial -etinal breaks 
in lattice were present at the 10-o’clock and 
l-o’clock positions. The left retina was 
normal. ; 

At surgery the breaks were treated with 
cryotherapy and two episcleval radial sili- 
cone sponges. Subretinal fuid was not 
drained, and the retina was flat by the 
second postoperative day. Visual acuity at 
three months was 20/60. Three months 
postoperatively. four. well-drcumscribed, 
blister-like retinal elevations ap to 3 mm in 
diameter were noted scattered throughout 
the posterior pole of the righs eye beneath 
previously detached retina. Fluorescein 
angiography at this time disdosed no pool- 
ing of fluorescein. During the ensuing 
three months, all of these lesions. reab- 
sorbed spontaneously except one small 
detachment nasal to the disc. Findings 
from fluorescein angiography were. essen- 
tially normal in the areas of interest and 
disclosed only a questionable RPE abnor- 
mality (Fig 4). The single reraaining nasal 
detachment flattened between the 12th 
and 15th postoperative montis, 

Case 3.—A 62-year-old woman was evalu- 
ated in October 1977 with a-ene-week his- 
tory of decreased acuity, right eye. Best 
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Fig 1.—Top, Left eye six weeks after retinal 
reattachment (case 1). Visual acuity is 
20/40. Note large central detachment with 
four smaller detachments along superior 
arcade (open arrows). Middle, Early stage 
of fluorescein angiogram is essentially 
normal. Bottom, Later stage of angiogram 
shows minimal fluorescence of five de- 
tachments. 
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Fig 2.—Top, Same eye as Fig 1 but four 
months postoperative. Acuity is 20/40. 
Two smaller detachments (arrows) and 
large central detachments persist. Middle, 
Early stage of angiogram shows minimal 
blocking by two smali detachments (ar- 
rows). Large detachment is angiographi- 
cally normal. Bottom, Later stage of angio- 
gram shows blocking by only one detach- 
ment (arrow). 


Fig 4.—Fluorescein angiogram demon- 
strates minimal disturbance at margin of 
detachment (arrows) six months after reti- 
nal reattachment (case 2). 


Fig 5.—Top, Right eye after retinal reat- 
tachment with 3 x 4-mm_ detachment 
temporal to macula (case 3). Lesion is 
slightly elevated and contains white sub- 
retinal precipitates. Preoperative macular 
pucker is evident in fovea. Bottom, Fluo- 
rescein angiogram shows minimal pooling 
of dye by detachment. Vascular distortion 
in macula is secondary to preoperative 


macular pucker. 








Fig 3.—Top, Same eye as Fig 1 and 2 but 
eight months postoperative Visual acuity 
is 20/25. Smaller detachments no longer 
present, and larger centrai detachment 
has flattened, leaving whe, subretinal 
precipitates. Middle, Early siage of angio- 
gram shows minimal blocking at sites of 
two previous detachments ‘arrows). Bot- 
tom, Later stage of angiogram shows per- 
sistent blocking. 




























Co *Prepperative macular pucker. 


= Correcte lœn was 20/200 ir the right eye 
‘and 20/20 in tie left eye. Examination of 
the right eye disclosed a temporal retinal 
detachment with a retinal break at the 
i0-o’elock postion. The macula was de- 
tached with a. epiretinal membrane just 
temporalito the fovea. The left eye was 
norma: with the exception af peripheral 
retinoschizis. 
. The retinal aetachment was treated suc- 
cessfully asing cryotherapy. an episcleral 
dial sponge, and drainage of subretinal 
fisual acaity remainec 20/200 due to 
rative macular pucker. 
pee inthe later a slightly elevated 
8 x 4mm lesien simulating RPE detach- 
ment was noted temporal te che macula 
within ‘the original area of retinal detach- 
ment (Fig 5). Fluorescein angiography 
cemonstrated minimal late pooling of dye 
within the area of serous detachment. The 
lesion spontancously flattened 18- months 
after surgery. 












CISCUSSION 


‘Mary abncrmalities in the choroid 
and retina have been noted after sur- 
gical retinal reattachment Among 
these changes are choroidal detach- 
ment, RPE generative and/or hy- 
pertrophic ckanges,°* photoreceptor 
misalignment.’ cystoid. edema," and 
macular pucker.’ Recently these have 
been reviewec by Cleary and Leaver.” 
To this list we now add simulated 
erous detachment of the RPE. 

_ The pestoperative focal- detach- 
ments reported here appezred one to 
ir months after retinal reattach- 
— ment, reabsorned spontaneously after 
|. an additional two to 16 months, and 
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Patients With Simulated Retinal Pigment Epithelium 
(RPE) Detachment After Retinal Detachment Surgery 


Estimated Appearance— 
Duration ef Resolution of Final 
Rhegmatogerous Surgical RPE Detachments Visual 
Age, y/Sex. Detachment. wk Management Postoperatively, mo Acuity 
2o E 3 Segment buckle, cryo, 1-17 20525 
os : no drainage 
Segment buckle, cryo, 3-15 
no drainage 


Segment buckle 




































20/200* 


were 0.25 to 4 dise diameters in size. 
The larger detachments left behind 
white precipitated material, which, by 
slit-lamp and fundus contact lens 
examination, was most probakly sub- 
retinal. 

Fluorescein angiography of these 
lesions was generally unremarkable. 
Some shewed slight pooling of duores- 
cein, while others exhibited minimal 
blocking of background choroidal fiuo- 
rescence. 

J. Donald Gass, MD (written com- 
munication, 1978) has observed simi- 
lar focal detachments in at least four 
patients after successful retinal reat- 
tachment by scleral buckling. One of 
these was studied by fluorescein 
angiography and was found to be 
angiographically normal. Raymond 
Sever, MD (written communication, 
1978) has reviewed 13 patients who, 
after scleral buckling for rhegmatoge- 
nous retinal detachment, postopera- 
tively exhibited multiple serous de- 
tachments ranging in diameter from 
0.3 to 4 mm. The angiographie find- 
ings were reported to be normal, and 
it was believed that these might rep- 
resent foeal detachments of the reti- 
na. 

In his work on experimental retinal 
detachments and retinal reattach- 
ment in the owl monkey, Machemer"! 
reported postoperative “opaque le- 
sions in the deepest retinal layers or 
behind the retina.” These were be- 
tween 0.5 and 2 mm in size. Histopath- 
ologic review of some of these speci- 
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mens demonstrated focal detach- 
ments of the sensory retina. 

While clinically suggestive of RPE 
detachments, the weight of evidence 
suggests that our findings and those. 
of Gass and Sever most probably rep- 
resent focal serous detachments of the 
retina. The normal fluorescein angio- 
graphic results do not support the 
alternative diagnosis of serous de- 
tachment of the RPE. Further, Gass 
carefully reviewed stereoscopic photo- 
graphs of our case land concluded 
that yellow precipitates. beneath the 
retina were truly subretinal and not 
deep to the RPE, further suggesting 
that these lesions were focal retinal 
detachments. i 

The cause of these microdetach- 
ments after successful retinal detach- 
ment surgery is uncertain and may be 
multifactorial. The fact that they 
exhibit features common to both RPE 
and retinal detachment suggests that 
they may have begun as serous 
detachments of the RPE, which dur- 
ing their evolution resulted in leakage 
of fluid into the overlying subretinal 
Space as in idiopathic central serous 
choroidopathy: In this hypothesis the 
primary event is loss of adherance of 
the basement membrane of the RPE 
to the collagenous portion of Bruch’s 
membrane, allowing’ access of fluid 
from the choriocapillaris:to the subret- 
inal pigment epithelial space and 
finally to the subretinal space. Addi- 
tional factors to be considered, but for 
which there is little evidence, are focal 
vascular and/or inflammatory pro- 
cesses. 

These postoperative focal detach- 
ments may have resulted from the 
trauma of scleral buckling in predis- 
posed eyes. The fact that they all 
occurred in areas of previously de- 
tached retina suggests the possibility 
of some interplay between pathology 
of the RPE-Bruch’s membrane com- 
plex, mechanical stress, and perhaps 
exposure of the RPE to subretinal 
fluid. 
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Astigmatism in Visually Immature Child With Strabismus 


© Astigmatic refractive errors may de- 
velop late in the visual maturity period of 
strabismic children. Seventeen strabismic 
children who had surgery and ten strabis- 
mic children who did not have surgery are 
discussed; none had astigmatic error at 
the initial refraction. Significant astigma- 
tism developed in both groups at age 4 
years and two years after the initial refrac- 
tion. The ophthaimologist should be 
aware that late-developing astigmatism 
can cause a recurrence or deterioration of 
strabismus. The best response is serial 
refractions and appropriate correction of 
all strabismus patients during the visual 
maturity period. 

(Arch Ophthalmol 98:1430-1432, 1980) 


A point conceded by most authors is 

the considerable difficulty in as- 
_ sembling adequate statistics to devel- 
op profiles or age norms for refractive 
errors. Criticisms of such studies are 
usually directed at the method of 
cycloplegia and the population selec- 
tion. Although these two criticisms 
may be valid, the present report deals 
with a series of clinically significant 
strabismic patients, selected on the 
basis of two criteria: (1) significant 
astigmatism (> 1 diopter) developing 
after age 1 year by cycloplegic reti- 
noscopy and (2) significant astigma- 
tism developing after. an otherwise 
normal initial refraction by cyclople- 
gic retinoscopy. The purpose of this 
study is to determine, if possible, 
whether astigmatism in the strabis- 
mic child can develop late in the visual 
maturity period. 


PATIENTS AND METHODS 


Patients were refracted ‘initially and se- 
rially by the author. The routine method 
followed the manufacturer’s reeommenda- 
tion for the use of 1% tropicamide as a 


eycloplegic agent. When necessary, a sec- , 


ond atropine refraction was performed 
when inadequate cycloplegia was sus- 
pected. In several instances, the refraction 
was confirmed by other pediatric ophthal- 
mologists. 
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RESULTS 


The values reported in Tables 1 
(surgical patients) and 2 (nonsurgical 
patients) were determined by retinos- 
copy. All values represent strabismic 
patients exclusive of accommodative 
esotropia patients. All temporal val- 
ues are given in months. The reported 
refractive values occurred randomly 
in the routine pattern of office prac- 
tice, consisting of strabismus and 
pediatric ophthalmology, and pre- 
sented initially as strabismus patients 
without significant astigmatic or re- 
fractive error. (One exception, surgi- 
cal patient 9, was included as signifi- 
cant astigmatism, present initially in 
the right eye only, developed postop- 
eratively in the eye not operated on.) 
Initial and final refraction values are 
listed. The time interval between the 
initial and “final” refraction is given 
in column 2. The second column value 
represents the refraction at which sig- 
nificant astigmatism was seen. The 
age of the patient at the initial refrac- 
tion is the difference between. the 
onset age number and interval num- 
ber (column 2 minus column 6) for any 
patient. Later power progression that 
occurred in some patients was not 
intended as part of the evaluation 
and, thus, is not listed. Amblyopia, not 
necessarily present at the initial 
refraction, is listed. As the emphasis 
was: on age incidence, response to 
therapy was omitted. The tables are 
separated into values from surgical 
(Table 1) and nonsurgical (Table 2) 
patients. 

The muscles surgically involved are 
listed in column 6 with the refractive 
error and indicates the singular surgi- 
cal manipulation between the initial 
and final refractive value. The stra- 
bismus present at the initial refrac- 
tion is listed. The onset age values for 
strabismus are derived from individu- 
al histories, whereas the refractive 
and surgical age values are docu- 
mented accurately. Keratometer read- 
ings were recorded in cases in which 
cooperation was considered satisfacto- 
ry to yield an accurate figure. The 
purposes of the evaluation are satis- 
fied with simple statistical analyses, 
which are listed at the bottom of the 
appropriate columns. 


COMMENT 


Previous studies’ have failed to 
develop an acceptable profile indicat- 
ing when one could anticipate the 
onset age of significant hyperopic 
astigmatism. In addition, refractions, 
and consequently data, were minimal 
to absent during the first postnatal 24 
months. It is implied, therefore, rath- 
er than specifically addressed, that 
the physician would frequently discov- 
er developing hyperopic astigmatism 
in the first few years of life. Mohindra 
et al,’ using the near retinoscopy tech- 
nique, reported the results of right 
eye refractions of 264 normal infants 
from birth to age 1 year. Significant 
astigmatism (= 1.0 D) varied substan- 
tially in the first year. On the other 
hand, initial retinoscopy from 66 chil- 
dren between ages 2 and 5 years 
showed .an 11% incidence of signifi- 
cant astigmatism. It is not clear from 
the report whether the latter group (2 
to 5 years) represents the same right 
eyes.as the earlier group (birth to 1 
year) without astigmatism, but the 
study. suggests early variation plus 
late-onset astigmatism in the normal 
population. 

- Refraction of the newborn, neonate, 

or infant (< 12 months) is less than 
satisfactory because of variations that 
are encountered from one refraction 
to the next regardless of the cyclo- 
plegic agent. The immediate explana- 
tion suggests failure to control accom- 
modation, although this seems diffi- 
cult to accept after repeated doses of 
the cycloplegic agent yield repeated 
end point precision during the same 
refraction. Another plausible explana- 
tion is the varying fixation of the 
commonly disinterested infant’s re- 
fracted eye, ie, retinoscopy is being 
performed on a nonfoveal area. 
Although the explanation remains in 
doubt, the clinical observation that 
variation exists is valid. 

In a more recent study, Ingram and 
Barr® reported atropine refractions of 
148 children between ages 1 and 3% 
years. Their results 
decrease in hypermetropia and a sig- 
nificant decrease in the incidence of 
hyperopic astigmatism beginning at a 
base level of + 1.50 D during the peri- 
od. Two points emerged from this 
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indicated no., 


Table 1.—Surgical* 








: Opera- : 
Refraction at Refraction tive Strabismus 
Refraction Onset Age interval Type Type K-Reading Amblyopia 
pi + 0.25 x 100 pi+ 2.00 x 110 ` 
pi + 0.25 x 80 pi + 2.50 x 80 
; —1.00 + 1.50 x 100 
y z ; a —1.00 + 1.25 x 80 


+0.50 + 1.25 x 90 ee + (Developed 
+ 0.50 + 1.25 x 90 from occlu- 
sion) 





+ 1.00 + 0.75 x 90 + 1.00 + 0.50 x 90 
+ 1.25 + 1.50 + 4.00 x 90 
—3.00 + 2.50 x 110 
2.00 + 1.00 x 80 
pi + 2.00 x 80 
pl+ 2.00 x 120 
+ 0.75 + 1.50 x 90 
+ 2.25 + 0.75 x 90 
+ 1.50 + 9.75 x 90 
+ 1.50 + 1.25 x 90 
+ 0.25 + 1.00 x 80 
pi+ 4.50 « 110 
+4.75+4.00 15 
+4.75 + 1.50 x 100 
1.25 + 2.00 x 100 
—1,25 + 2.25 x90 
+3.50 +1.25 +2.25 x 120 
+2.50 + 1.00 x 90 + 1.50 + 3.00 x 60 
1.00 + 1.50 x 15 
: == 4,00 + 1.00 x 165 
+0.75+ 3.75 x 120 
+0.75 + 4.75 x 60 
—2.50+ 4.00. 180 
—2.25 + 1.00 x 180 
—5.00 + 2.00 x 15 
—5.00 + 2.25 x 165 
12 +3.50 + 3.00 x 90 
5 +.1.00 + 1.50 x 95 + 3.00 + 1.00 x 90 
> Mean 48.84 32.114 .27.56+ jah ae 
a 14.28 14.84 16.69 1417 


*LA indicates ateral rectus; MR, medial rectus; ET, esotropia: XT, exotropia; X(T), intermittent exotropia; RHOT, right hypotropia: KNAPP, medial and 
lateral vectus Sudraplacement, pi, plano; SO, superior oblique; !O, inferior oblique; and K-reading, keratometer reading. : 














Table 2.—Nonsurgical* 


initial Refraction at 
Refraction Onset Age 
+ 2.50 + 1.00 x 85 
+ 2.50 + 1.00 x 110 
+ 2.25+ 1.00 x 110 
+€,50 
+ 3.00 + 2.75 x 90 
+ 2.50 + 1.50 x 90 
+ 1.00 + 2.00 x 180 
+ 1.00 + 2.00 x 180 
+ 0.50 +4 0.25 x 110 pl + 1.00 x 110 
+ 0.50+ 0.25 x 82 pi + 1.00 x 82 

pl + 4.75 x 90 
pi+ 4.75 x 90 
—1:00 + 1.00 x 30 
—1:00 + 1.00 x 40 
+250 
+400+ 1.2590 
+3.50 + 2.00 x 90 
+5.50 
pi +1.50 x45 
+0.75 +0.75 x 135 








ae 25.97 14,35 
2 Koadig indicates keratometer reading; pl, piano. 
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study. First, there was no correlation 
between age and the appearance of 
anisometropia. Second, regardless of 
age, an anisometropic eye was consid- 
erably more likely to have + 1.50 D or 
more of astigmatism. 

Other investigations“ have exam- 
ined the effects of surgical interrup- 
tion of anterior segment nutrition, a 
routine result of strabismic surgery. 
It is a justifiable question, as it is clear 
that too much interruption causes 
irretrievable damage.” Little is posi- 
tively known about the subtle effects 
of lesser surgery on anterior segment 
nutrition other than that there may be 
changes in the refractive state of the 
eye. Some authors identified the 
astigmatic changes as transient and 
low degree, whereas.others" consid- 
ered them to be permanent and sig- 
nificant.° The essential point, stated 
clearly by Marshall,” is: that “the fre- 
quency of changes in both the eye 
operated on and the eye not operated 
on points to the necessity of frequent 
postoperative testing of the visual 
acuity, with refraction and a change 
- of lens whenever indicated.” 

When attempting to determine the 
onset age of astigmatism in strabis- 
mus from values derived in the litera- 
ture, it is important to remember that 
_ several comparisons are being made. 
- For example, figures by Slataper* and 
Mohindra et al’ involve usual popula- 
tions, Brown’s’ figures are mixed with 
strabismus, and those of Jampolsky et 
al are nonstrabismic, primarily ani- 
sometropic. The present. study, which 
is concerned with astigmatism in 
strabismic patients. after a normal 
initial refraction, can only be com- 
pared indirectly with reported age- 
refraction norms. Moreover, it is not a 
complete epidemiologic ‘study. This, 
however, does not preclude raising the 
illuminating precaution that signifi- 
cant astigmatism may occur late in 


`: ‘the developing child, thus creating the 


attendant risks emphasized by Jam- 
polsky: The cause, however, seems 
less important than the simple recog- 
nition that the ophthalmologist is 
required to continue frequent refrac- 
tions during the birth to binocular 
visual maturity period in all strabis- 
mic patients. 

The previously reported observation 
that significant astigmatism may 
develop as late as 4 years? appears 
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-confirmed by the data in Tables 1 and 


2. In addition, the data permit com- 
parisons of relative values and are an 
index of the common selection process 
between parent, physician, and rou- 
tine office patient flow. The greatest 
variable in the data arises from the 
difficulty in establishing the onset 
age of strabismus from the history, 
although this is not a critical factor to 
the study. Sampling errors are mini- 
mized because there was previous 
refractions documenting absence of 
astigmatism and a documented time 
interval to onset. 

As strabismic patients are routinely 
followed up at a six-month visit sched- 
ule, a change in refractive error could 
result in temporal data fault. The 
mean astigmatism onset value of 4 
years agrees with clinical experience 
of occasional late-onset astigmatism 
in strabismus. Not too surprisingly, 
the onset of astigmatism was accom- 
panied by a shift in the manifest 
deviation. In the case of myopic 
sphere, there was invariably an inter- 
mittent or constant loss of fusion 
shifting toward the exotropie bias 
that was restored when the cylinder 
was corrected. In the case of hyperopic 
sphere, a similar shift occurred, but in 
the opposite direction toward the eso 
bias. The correction of the cylinder 
usually improved the manifest devia- 
tion though not as efficiently as in the 
exotropic patients. Yet, however close 
the similarity, none of the patients 
properly fit: the classic definition. of 
accommodative esotropia because of 
either the absence of significant 
sphere at the initial refraction (also, in 
all but three patients, at the final 
refraction) or the failure to respond to 
the corrective lenses when indicated 
at the initial refraction. 

There is insignificant temporal dif- 
ference between surgical and nonsur- 


‘gical patients, indicating a natural 


occurrence rather than an iatrogeni- 
cally induced astigmatism. The time 
interval from the initial refraction to 
the refraction indicating astigmatism 
onset was approximately two years 
(Tables 1 and 2) for both surgical or 


nonsurgical patients, suggesting that 


the surgical procedure had little to do 
with initiating the observed astigma- 
tism in these strabismus patients. 
Finally, a large cylinder developed 
postoperatively in one surgical patient 


in the eye not operated or, whereas in 








two others with surgery limited to the 
obliques, cylinders develaped postop- 
eratively. Thus, it seems from this and 
at least one other investization® that 
astigmatism may indeed manifest 
late in the visual development period 
of the strabismic child, even without 
introduction by previous surgery. It is 
therefore appropriate that the clini- 
cian be constantly aware cf the refrac- 
tive state of the eyes in the strabismic 
patient throughout the visual develop- 
ment period. 


This research was supported m part by the 
Strabismus Research Fund, Wes: End Eye Cen- 
ter, Ine. 
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Surgical Techniques 





< A surgical procedure has been 
‘designed for lengthening. the levator 
aponeurosis by two partial-width (margi- 
ral} myotomy incisions. This. operation 
‘does wot remuire complete division or 
- Cisinsertian o? the levator, Müller's mus- 
J cde, or tarsus. No foreign: materials or 
“sclera need to be inserted into the lid. The 
ae procedure: has been used to treat upper 
oo lid retraction due to ophthaknic Graves’ 
< cisi nd for eyelid reconstruction after 
of basal cell carcinoma that 
avolves the lid margin. Since:an anterior 
o incision is made through the skin, adhe- 
sions ketween the levator aponeurosis 
and the-overlying tissues may be divided 
. te patients: with Graves’ disease. 
{Areh Ophthalmol 98:1433-1438, 1980) 













Te tppër eyelids may be abnormal- 
o ly elevated by a variety of causes, 
including lid retraction and traumatic 
loss of the lid:margin. Lid retraction is 
most often caused by ophthalmic 
Graves" disease and is one of the most 
common signs of this disorder. Loss 
of the greet may be due to exci- 
sion of bid tumors or te accidental 
injury.. 
poo. A tember of surgical procedures 
< have beer used to lower the upper 
‘elids® Problems encountered with 
tese Procedures include difficulty in 
_determmning the proper amount of 
‘division and recession of the levator, 
‘Miller's muüsde, or tarsus. In addition, 
` some operatiens require the insertion 
-of foreign materials or sclera into the 
lids. 

None ef these operations has 
focused ettention on inflammatory 
changes that may occur anterior to the 
levator aponeurosis in patients with 
Graves’ disease. Abnormal adhesions 
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may form between the anterior leva- 
tor aponeurosis and the overlying sub- 
cutaneous tissues in patients with 
Graves’ disease and may contribute to 
upper lid retraction (Fig 1). 

For these reasons, a new operation 
has been designed for the correction 
of upper eyelid retraction that does 


‘not require complete division or disin- 


sertion of the lid retractors and does 
not use foreign materials or sclera. 
This operation lengthens the levator 
aponeurosis by partial-width (margi- 
nal) myotomy incisions that are simi- 
lar to incisions used to lengthen the 
rectus muscles in patients with stra- 
bismus.'*-* Since an anterior incision 
is made through the skin, adhesions 
between the levator aponeurosis and 
the overlying tissues may be divided 
in patients with Graves’ disease. This 
operation has also. been used to lower 
traumatically shortened tarsal plates 
and may he useful in the treatment of 
some patients with overcorrected pto- 
sis. 


SURGICAL TECHNIQUE 
Treatment of 
Upper Eyelid Retraction 


Local anesthetic containing epinephrine 
is customarily administered by means of a 
frontal nerve biock’* and infiltration 
beneath the skin of the upper lid. An 
incision is made through the skin and 
orbicularis muscle in the upper lid crease 
(Fig 1). Graves’ disease may cause adhe- 
sions between the anterior surface of the 
levator aponeurosis and the overlying sub- 
cutaneous tissues. These adhesions often 
accentuate the upper lid crease, and if 
present, they should be divided to lower a 
retracted lid. 

The lid is everted, and local anesthetic is 
injected beneath the conjunctiva. Scissors 
are then passed through a small perfora- 
tion above the lateral tarsus, and the palpe- 
bral conjunetiva is dissected from the leva- 
tor aponeurosis and Miiller’s muscle. This 
dissection is carried superiorly fora dis- 
tance of 15 to 20 mm from the upper tarsal 
margin (Fig 2). The conjunctival perfora- 
tion site is closed with an absorbable 
suture, the knot of which is tied away from 
the surface of the eye. 

Scissors are used to cut more than half of 


the width of the aponeu 
muscle several millimete: 
tarsal margin. A paralle 


than half the width of 
approximately: 5 to 10 ; 
incision (Fig Bye ; 

The lid is then pulled Saad: and the 
incisions are extended if necessary so that 
the measured lengthening of the levator is 
approximately. 1%. times the desired 
amount of lid lowering (Fig 4). The amount 
of lengthening may be measured more 
easily if a suture is temporarily placed into 
the anterior tarsus. as a reference point. 
The skin is closed by sutures. and the upper 
lid is held downward for at least one day by 
a suture that is taped or sewn to'the lower. 
lid. Postoperatively, the lid can be expected 
to be relatively ptotic, after which it will 
rise to a stable position. 


Eyelid Reconstruction — __ 
After Marginal Tumor Fesection  _ 


Basal cell carcinomas. or other tumors 
that only involve the.lid margin can some- 
times be excised with preservation of the 
upper tarsus. General anesthesia is usually 
chosen when frozen-section examination of 
the margins and. immediate reconstruction 
of the eyelid are planned. Lazal anesthesia 
by frontal nerve block and regional infil- 
tration may sometimes be used in coopera- 
tive patients. 

Before levator lengthening or any recon- 
struction is performed, the complete 
removal of malignant tumers should be 
assured by careful histologcal examina- 
tion of all margins around the lesion. After 
the tumor hasbeen removec and all mar- 
gins are reported to be free of malignant 
neoplasm, the levator aponeurosis is dis- 
sected from the overlying orbicularis mus- 
cle and orbital septum. As was previously 
deseribed, the lid is everted and the pal- 
pebral conjunctiva is dissected from the 
aponeurosis and Miller’s musele (Fig 5). 

Scissors are used to produce two parallel 
incisions in opposite margins of the levator 
aponeurosis, approximately 5 to 19 mm 
apart (Fig 6). The remaining zarsus is then 
pulled downward, and the levator incisions 
are extended if necessary to allow the 
tarsal margin to cover the entire cornea 
(Fig 7). 

The medial and lateral ends of the tarsus 
may be cut vertically and moved downward 
so that the normal position of the lid 
margin will be more closely approximated. 





Levator Lengthening—Grove 1433 
















Orbicularis 


Muscle Orbital Septum 





Fig 1.—Cross section of upper eyelid in patient with Graves’ 
disease. Abnormal adhesions (multiple white arrows) may be 
present: between. anterior surface of levator aponeurosis and 
overlying subcutaneous tissues. Skin. incision is made in upper 


eyelid crease. 
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34 (Marginal) incisions 


Fig 2.—Adhesions are divided from anterior surface of levator 
aponeurosis, and orbital septum is perforated. Palpebral conjunc- 
tiva is dissected from Müller's muscle (arrow). Dissection of these 
tissues from levator and Miller's muscle is carried superiorly for 
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15 to 20 mm from upper tarsal margin. Sawtooth lines indicate 
positions of: partial-width marginal incisions shown in Fig 3 


and 4. 


Fig 3.—Marginal incisions (parallel. lines) 
are made with scissors through levator 
aponeurosis: and Müller's muscle. Inci- 
sions are made in opposite directions and 
must each go farther than half the width of 
the aponeurosis. 





Fig 4.—Lid is pulled downward and if nec- 
essary incisions are extended so that 
measured lengthening of levator is longer 








A full-thickness skin graft is. then placed 
over the cutaneous defect and- is held in 
position by sutures tied over a bolster. This 
bolster should remain in position for one 
week or longer to ensure good graft 


` approximation and adequate’ levator - 
lengthening. 
REPORT OF CASES 


Case 1.—Upper Eyelid Retraction Caused _ 
by Ophthalmic Graves’ Disease.—A 29-year- 


old woman was seen in March 1976 because 
of left upper eyelid edema and 6 mm of left 
exophthalmos that had been present for six 
months (Fig 8). In primary gaze, the left 
upper lid was retracted from 4 to 6 mm 


than desired amount of lid lowering. 


above the position of the right upper lid, In 
downward gaze, the left upper lid lagged: 
slightly behind the right (Fig 9). The visual 
acuity was 20/20 in both eyes. Anterior 
segments, intraocular pressures, and fun- 
dus details: were normal. No diplopia was 
-< present in primary gaze or downward gaze, 
but elevation of the left eye was slightly 


~; restricted. At the time of initial examina- 
tion, thyroxine and triiodothyronine (T.) 
levels were normal, and a T,-suppression 
test showed no abnormality. Orbital roent- 
genograms were unremarkable. Ultrason- 
ography. and computerized tomography 
revealed enlarged extraocular muscles in 
“the left orbit. Three months later, a pro- 
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tirelin (thyrotropin-releasing hormone) 
test revealed that the pituitary gland did 
not respond to protirelin infusion. This test 
confirmed the clinical diagnosis of ophthal- 
mice Graves’ disease. The patient received 
oral propranolol hydrochloride to control 
tremors, and lubricants were applied topi- 
cally to control ocular irritation. The eyelid 
positions and extraocular movements did 
not change noticeably during the next 
year. y 
In July 1977, the upper eyelid was low- ' 
ered by dividing adhesions between the 
levator and overlying tissues and by 
lengthening the aponeurosis with marginal 
incisions (Fig 10 through 20). For several 
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Fig 5.—Cross: section of upper eyelid in 
patient with tumor of lid margin. Extent of 
tissue resected issshown by diagonal lines. 
Margins around tumor must be histologi- 
cally tree of malignancy. Arrow indicates 
edge of recarstmicted lid that is pulled 
downward by. levator lengthening. Saw- 
» tooth lines indicate positions of partial- 
» width marginal incisions shown in Fig 6 


and 7. 


Remaining 
Tarsus 





Fig 6—Marginel incisions (parallel lines) 
< are. made with scissors through levator 


< aponeurosis aad Müllers muscle. Inci- 


sions are made ineopposite directions and 
must-each go jarther than haif the width of 
the aponeurosis. Lower tarsus is resected 
because of inveivement by tumor. 


weeks following the operation, the left 
upper lid remained relatively ptetic, but 
during the next two months, the lid rose to 
the desired height (Fig 21). The lids have 
remained in cosmetically and functionally 
satisfactory positions since that time (Fig 
22). The preoperative and postoperative 
appearance of the patient is shown in Fig 


Case 2.—Loss of Upper Eyelid Margin 
Caused by Resection of Basal Cell Carcino- 
ma.—A 68-year-old man was seen in Octo- 
ber 1978 because of a five-year history of 
ocular irritation and loss of eyelashes from 
the left upper eyelid. A slightly elevated 
tumor involved almost the entire margin of 
the lid and extended onto the skin surface 
for approximately 5 mm above the lashes 
(Fig 24). A biopsy proved that this was a 
basal cell carcinoma. 

The upper lid margin was excised to the 
lateral canthus temporally and to within 2 
mm of the upper punctum nasally. The 
abnormal skin was removed in continuity 
with the inferior 4 mm of tarsus (Fig 25). 
Sixteen separate tissue specimens were 
then excised from all margins of the resec- 
tion site and were reported to be free of 
tumor by frozen-section examination. The 
inferior portion of the eyelid was recon- 
structed by cutting the nasal and temporal 
ends of the remaining tarsus and moving 
them downward. The transected’ tarsal 
margin was advanced to the original lid 
position by lengthening the aponeurosis 





Tarsus 
Fig 7.—Remaining tarsus is pulled down- 


ward and if necessary incisions are 
extended so that levator lengthening 
allows tarsal margin to cover entire cor- 
nea. 


with marginal incisions (Fig 26). The cuta- 
neous defect was covered with a full-thick- 
ness skin graft taken from the retroauricu- 
lar area (Fig 27 through 29). Postoperative- 
ly, the upper eyelid has remained: in-a™ 
cosmetically satisfactory position, al- 
though in downward gaze the left upper lid 
lags slightly behind the right (Fig 30). 
Occasional ocular irritation is relieved with 
topically applied lubricants, and the pa- 
tient is able to completely close the pal- 
pebral fissure without difficulty (Fig 31). 


COMMENT. 


Upper eyelid retraction is most 
commonly due to ophthalmic Graves’ 
disease. Lid elevation in this disorder 
may be caused by a variety of abnor- 
malities. Overaction of. Miiller’s mus- 
cle is frequently seen in patients with 
Graves’ disease."? Contraction and 
fibrosis of the levator muscle are 
responsible for most cases of severe 
upper lid retraction. In addition, 
abnormal adhesions may form be- 
tween the anterior levator aponeuro- 
sis and the overlying tissues (Fig 1 
and 12). These subcutaneous inflam- 
matory adhesions may accentuate the 
eyelid crease and contribute to upper 
lid retraction. 

Most of the operations that have 
been used to treat upper eyelid retrac- 
tion have involved division or reces- 
sion of the levator, Miiller’s muscle, or 
tarsus. Levator recession with inter- 
position of transplanted sclera has 
become increasingly popular as a 
method of treating lid retraction. The 
results of many of these operations 
are unpredictable, partly because of 
the variety of causes of lid retraction. 
Also, none of these operations has 





Fig 8.—Case 1. Left eye 6 mm more prom- 
inent than right eye. 


Fig 9.—Case 1. Preoperative appearance showing retraction of left upper lid in primary gaze (left) 
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and upward gaze (center), with lag of left upper lid in downward gaze (right). 
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Fig 10.—Case 1. Surgery is performed with 
patient under local anesthesia and both 
eyes exposed so that extraocular move- 
ments and lid positions can be com- 
pared. 








Fig 11.—Case 1. Skin incision is made in 
upper lid crease. 





Fig 12.—Case 1. Both normal fibers (smalt 
arrowheads) and inflammatory. adhesions 
(large arrowhead) are found between 
anterior surface of levator aponeurosis 





and overlying subcutaneous tissues. 


These fibers and adhesions are divided 
with scissors. 





Fig 13.—Case 1. Lid is everted, and neadie 
(arrowheads) is used to inject anesthetic 
beneath conjunctiva. 
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Fig 14.—-Case 1. Scissors are passed 
through perforation above lateral tarsus, 
and palpebral conjunctiva is dissected 
from levator aponeurosis and Müller's 
muscle. 





Fig 15.—Case 1. After dissection is com- 
pleted beneath orbicularis muscle anteri- 
orly and beneath conjunctiva posteriorly, 
levator (arrows) and Müller's muscle are 
pulled downward by muscle hook. 





Fig 16.—Case 1. First marginal myotomy 
incision is made several millimeters above 
upper tarsal margin. Silk suture (arrow- 
head) is temporarily placed into anterior 
tarsus to serve as reference point for 
lengthening measurements. 


Fig 17.—Case 1. Second merginal myoto- 
my incision is made in oppasite direction, 
parallel to first incision and approximately 
8 mm above first incision. 


ci 


Fig 18.—Case 1. Appeararce of levator 
after both myotomy incisioas have been 
made and levator has been ‘engthened by 
approximately 8 mm. ~“ 





Fig 19.—Case 1. Left upper lid position 
immediately before skin imcision is su- 
tured. 
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Fig 20.—Case 1. Completion of operation 
with suture holding upper lid downward. 





Fig 21.—Case 1. Postoperative appear- 
ance of left eye one week (top), three 
weeks (center), and one year (bottom) 
following surgery. Upper lid becomes pro- 
gressively jess ptotic as time passes. 
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Fig 22.—Case 1. Appearance one year 
after levator lengthening showing nearly 
symmetrical palpebral fissures in primary 
gaze (top), upward gaze (center), and 
downward gaze (bottom). 


Fig 23.—Case 1. Appearance of patient 
before levator lengthening (top) and one 
year after levator lengthening (bottom). 








Fig 24.—Case 2. Preoperative appearance 
showing basal cell carcinoma (arrow- 
heads) involving margin of teft upper lid. 





Fig 25.—Case 2. Left upper lid after exci- 
sion of inferior 4 mm of tarsus together 
with pretarsal skin and orbicularis muscle. 
Sixteen separate tissue specimens from all 
margins were free of tumor by frozen- 
section histological examination. 






Fig 26.—Case 2. After dissection beneath 
orbicularis muscle and conjunctiva, leva- 
tor and Müller's muscle are partially divid- 
ed by marginal myotomy incisions. 


Fig 27.—Case 2. Full-thickness retroauric- 
ular skin graft is used fo cover cutaneous 
defect. 
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Fig 28.—Case 2. Bolster is sewn in place to 
hold graft in position and lids are closed 
for one week. 





Fig 30.—Case 2. Appearance two months after levator lengthening and eyelid reconstruction in 
primary gaze (left), upward gaze (center), and downward gaze (right). 





Fig 31.—Case 2. Palpebral fissures close 
completely without difficulty. 


focused attention on the subcutaneous 
inflammatory adhesions that may 
cause lid retraction to persist even 
after the levator has been recessed. 
The technique of lengthening the 
levator aponeurosis by means of mar- 
ginal myotomy incisions and division 
of subcutaneous adhesions through a 
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Fig 29.—Case 2. Postoperative appearance of left eye one week (left) and two months 


(right) after surgery. 


skin incision was designed to ensure 
that lid retraction will be relieved 
without the need for scleral transplan- 
tation. Case 1 demonstrates a patient 
whose retracted lid has remained in a 
satisfactory position for more than 
two years following surgery. 

Other causes of upper eyelid eleva- 
tion can also be treated by levator 
lengthening with marginal myotomy. 
Case 2 demonstrates that after the lid 
margin has been resected, the upper 
tarsus can be lowered by this tech- 
nique as part of eyelid reconstruction. 
This operation may also be useful to 
treat some cases of overcorrected pto- 
sis. 

Five upper eyelids of four patients 
have been lowered by the marginal 
myotomy technique that has been 
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described. These patients have been 
followed up for periods ef time from 
one month to two years after opera- 
tion. In one patient, the temporal por- 
tion of the lid seemed to be somewhat 
more elevated than the nasal portion 
immediately after levator lengthen- 
ing. Because of this, additional dissec- 
tion was performed near the temporal 
levator before skin closure. All of the 
lid contours and positions have re- 
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lowing surgery, and none has risen 
above the superior corneal limbus. 
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| Electrocoaptation Conjunctival Closure 





 ® This report describes the method of 
ar electrocoaptation, a ‘gutureless technique 
for closure ef the conjunctiva, in 75 
“patients, whe underwent primary scleral 
lated ar vitrectomy procedures. The 
t eis sete, rapid, easily performed, 
a and results bva secure wound that heals 
(Arch ‘Ophthalmol 98:1439-1440, 1980) 















Z nobloch and Cibis' described the 
use of a imbal peritomy in retinal 
detachment surgery, and King and 
Schepens“ later reported the results of 
this technique in.396 primary scleral 
buckling precedures. Barrieks and Hil- 
n modined the technique by recess- 
ing the conjunctiva at the time of the 
closure. This neport describes a suture- 
- Jess methed for closure of the conjunc- 
tiva afterretma! detachment surgery 
consisting: of a limbal peritomy closed 
by electroeoaptation. 


MATERIALS:AND METHODS 


‘A limbal perikomy was used to open the 
conjunctiva, in TE consecutive- primary 
scleral buck ing orwitrectomy procedures. 
Conjanetivá relaxing incisions approxi- 
mately 4 mm.ioag were then made nasally 
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-in Retinal Detachment Surgery 


Fig 1.—Coaptation forceps. 


and temporally. Patients who had’a con- 
junctival filtering bleb resulting from 
glaucoma surgery or who were in the 
immediate postoperative period after ante- 
rior-segment surgery were not included in 
this study. After completion of retinal 
detachment or vitrectomy surgery, the con- 
junctiva was closed by electrocoaptation. 
The coaptation forceps (Codman Mentor) 
were used (Fig 1) in conjunction with a 
wet-field coagulator, generally at a power 
setting of 20. The technique employed was 
based.on that described by Nadler et al‘ for 
use in cataract surgery. 

The edges of the conjunctiva at each 
relaxing incision were approximated and 


held with the coaptation forceps. Multiple, 


brief bursts of current were applied until 
slight shrinkage and whitening of the tis- 
sue occurred. The tissue was then held with 
a nontoothed forceps while the pressure on 
the coaptation forceps was released. Using 
a sliding motion, the coaptation forceps 
were removed along their track of applica- 
tion (Fig 2 through 4). 


“RESULTS 


The conjunctival wound remained 
secure postoperatively in all cases but 
one. Patients were comfortable and 
did not report a foreign-body sensa- 
tion. The conjunctival wound ‘healed 
quickly, and contact lens use could be 
reinstated without difficulty. Postop- 
erative infection did not develop in 
any patients, and removal of episcle- 
ral or intrascleral buckling elements 
was not necessary in any case. 

The one unsuccessful closure of the 
conjunctiva followed a scleral buckling 
procedure. In this case, at the time of 
coaptation, the wound edges could not 
be easily approximated and were 
stretched considerably. While in the 
operating room, the wound sponta- 
neously separated and required re- 
peated coaptation. At the first postop- 
erative visit, the wound had again 
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Fig 2.—Limbal peritomy before closure. 


dehisced but was easily closed with 
interrupted sutures. 


COMMENT 


Electrocoaptation offers several ad- 
vantages as a means of conjunctival 
closure. A peritomy can be used, and, 
therefore, the usual relationship of 
conjunctiva to Tenon’s capsule is not 
altered. Reoperation is not difficult, 
and one is unlikely to have prolapse of 
Tenon’s capsule through the wound. 
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Ophthalmol 60:191-204, 1965. 

2. King LM Jr, Schepens CL: Limbal peritomy 
in retinal detachment surgery. Arch Ophthalmol 
93:295-298, 1974. 
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Fig 3.—Appearance of wound immediately 
after electrocoaptation. 


The incision and closure are rapidly 
accomplished. Compared with more 
posterior incisions, there is a lesser 
risk of symblepharon or shortening of 
the fornices. No sutures are required, 
thus eliminating the risk of suture- 
related granuloma, and there is mini- 
mal <foreign-body sensation. The 
wound heals well and is unlikely to 
dehisce. If the wound dehisces imme- 
diately after closure in the operating 
room, or if the wound edges are under 
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Fig 4.—Conjunctiva three weeks postoper- 
atively. 


stress, it is advisable to abort the 
procedure and close the wound by 
routine sutures. Proper use of the 
coaptation forceps is essential, The 
surgeon must use countertraction to 
hold ‘the newly closed wound before 
removing the forceps. Sliding the for- 
ceps away from the wound reduces the 
risk that tissue will stick to the for- 
ceps and, therefore, eliminates inad- 
vertent rupture of the wound. 
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Ocular Ochronosis 





Clinicopathological, Histochemical, and Ultrastructural Studies 













< © Presentedihere are the clinical, histo- 
_ logical, histochemical, and ultrastructural 
findings of an eye with notable ochronotic 
“changes. Ochvonotic pigment is seen by 
light microscapy as amber globules or 
fiber-like structures in the cornea, con- 
" Junetiva, and sclera combined with de- 
“. generated collagen. In the area of a previ- 
«ous injury the intense involvement of the 
cornea, which is usually ‘not. notably 
involved, indicates the role of preexisting 

_ degeneration for the development of clini- 
cally visible pigmentation. ARhough the 
ultrastructure of the ochronotic pigment is 
similar to melanin, the chemical behavior 
is different ‘and, it seems, similar to elas- 
tin. Ultrastructuralty, most of the pigment 
granules are extracellular, partly altering 
the | collagen fibers and fibrocytes. The 
loct n-microscopically observed. four 
ttern of deposition are interpreted as 
oH i ; tevelopment ot ochronotic 
k depos cording to biochemical find- 
















ch Ophthalmol 98:1441-1447, 1980) 


Alkeptonuria and its sequelae (ochro- 
nosis, spondylosis, and arthrop- 
athy) are canted by a single gene 
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deficiency with its resulting failure in 
the phenylalanine and tyrosine inter- 
mediary metabolism.’ The lacking 
enzyme, homogentisic acid oxidase, 
leads to an increase of homogentisic 
acid in the extracellular fluid and the 
urine. The oxidation and polymeriza- 
tion.of homogentisic acid to a dark 
ochronotic pigment within nonminer- 
alized connective tissue®* cause a dis- 
coloration of tissues such as cartilage, 
skin, and sclera. That discoloration is 
referred to as ochronosis. 

An ocular involvement in patients 
with ochronosis is seen in 70% of such 
patients.‘ In these patients, the echro- 
notie pigment is usually found in the 
sclera, conjunctiva, and limbic cornea. 


‘Vision is usually not impaired. 


Since the first histopathologic de- 
scription of a case of ochronosis by 
Virchow? in 1866, more than 100 
descriptions of the clinical aspects of 
the ocular involvement in ochrenosis 
have been reported. However, only 


“four histopathologic examinations of 


such involved eyes have been pub- 
lished.“7* Two previous reports de- 
scribed the histopathologic appear- 
ance of conjunctival and corneal biop- 
sy specimens, ®" but only the. report 
by Daicker and Riede’ gave ultra- 
structural findings. 

The purpose of this report is to 
describe the histological, histochemi- 
cal, and ultrastructural findings of an 
eye (that had notable ochronotic 
changes and had been removed surgi- 


cally) and to compare these findings. 


with the © ‘biochemical mecha- 
nisms. =*= leading to the deposition 
of ochronotic pigment. 


REPORT OF A CASE 


A 65-year-old- man had had dark «urine 
for years. Considerable pain in his joints 
and especially in his lower back had also. 
developed. In 1961, roentgenograms.of his. 
lumbosacral spine disclosed disk degenera- 
tion, disk. calcification, and vertebral 
fusion, a characteristic sign of ochronotic 
arthropathy. 

His left eye had sustained an injury in 
1954 and has been blind since. There was no 
pain in the eye until January 1979, when it 
became sore and tearing began. 

There was no history of ochronosis in his 
parents. Three brothers were dead.. Three 
other. brothers and one sister were:living 
and well. One brother and one sister were 
affected by a more severe degree of the 
same disease. ` 

Physical examination disclosed a bluish- 
purple-discoloration of the bridge of the 
nose, ear cartilages, and skin on the thumb 
and index fingers of both: hands. A notable 
kyphoscoliosis of the dorsal spine and 
absence of normal lumbar curvature were 
also noted. The patient was unable to flex 
or extend his torso because of ankylosis of 
the spine. The urinalysis test results were 
positive for homogentisic acid, and the 
urine turned dark when a strong alkali was 
added to it. 


FINDINGS 


The best corrected vision was 20/25 
in the right eye and no light percep- 
tion in the notably exotropic left eye. 
Both eyes had triangular brown 
plaques in the sclera in the interpalpe- 
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Fig 1.—Left, Gross appearance of cornea (arrow) and anterior sclera (arrowhead). Cornea shows notable 





scarring with pigment deposition. Sclera anterior to insertion of rectus muscle shows intense brown 
pigmentation. Right; In cross section, pigmentation is almost full thickness of sclera (arrow). 


bral fissure on either side of the lim- 
bus. The base of the triangle was near 
the limbus, and its sides were parallel 
to the margins. of the lid. Biomicro- 
seopically, the pigment. was found to 
be in the episclera and sclera, with 
intact conjunctiva freely movable over 
this area. In addition to the scleral 
pigmentation, numerous brown par- 
ticles the size of a grain of powder to 
the size of a pinhead were seen in the 
stroma of both corneas superficially 
and peripherally. They were more pro- 
nounced in the left eye than in the 
right. The notably scarred and vascu- 
larized left cornea had an apparent 
adherent leukoma inferonasally, and 
this obscured details of the anterior 
segment. The intraocular pressure by 
applanation tonometry was 24 mm Hg 
in the right eve and about 60 mm Hg 
in the left eye. 

The left eye was eventually enu- 
cleated because of absolute glaucoma, 
discomfort, and the possibility that 
the blind eye might be harboring an 
intraocular malignant neoplasm. 

The enucleated eye was immediate- 
ly fixed in a solution of 1% glutaralde- 
hyde and 4% formaldehyde. Gross 
examination showed a moderately 
firm left eye that measured 
23 x 24 x 23 mm. The cornea was 
opaque, measured 9 X 9 mm in diame- 
ter, and showed notable scarring, 
some pigmentation, and questionable 
lipid in the inferior one third (Fig 1). 
A brownish discoloration was present 
in episclera and sclera in two dreas. 
One was a 6 X 3-mm zone at the 
3-o'elock position, and a second ran 
between the 7- and the 8:30-o0’clock 
positions. Both began about 3 mm 
behind the limbus. The eye did not 
permit transillumination and was 
opened horizontally. The retina was 
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found to be detached in a funnel 
shape, and a dense proteinaceous and 
serosanguineous material was present 
in the subretinal space. 

After gross examination, an oblique 
section through the pupil-optic-nerve 
axis was dehydrated in increasing 
concentrations of ethanol, embedded 
in paraffin, and sectioned serially for 
light microscopic and histochemical 
studies. The following differential 
stainings were performed for histo- 
chemical evaluation: hematoxylin-eo- 
sin, collagen (Van de Grift, Masson 
trichrome, phosphotungstie acid-he- 
matoxylin), elastic fibers (Verhoeff- 
Van Gieson, Weigert elastin), melanin 
pigment (Fontana-Masson), calcium 
(von Kossa), amyloid (Lieb crystal vio- 
let, Congo red), acid mucopolysaccha- 
rides (Alcian blue, colloidal iron), kera- 
tinoid (Liisberg rhodamine B), myelin 
(Verhoeff-Van Gieson, Luxol fast 
blue), and metachromasia (toluidine 
blue Q). Also, bleached slides were 
prepared with potassiam permanga- 
nate at 15, 30, 45, and 60 minutes. 

Tissue samples were obtained from 
both macroscopically involved and 
uninvolved areas for electron micros- 
copy—cornea, anterior sclera with 
episclera and conjunctiva, and posteri- 
or sclera. These samples were secon- 
darily fixed in 2.5% glutaraldehyde for 
two hours, washed with buffer, and 
postfixed in osmic acid for two hours. 
Further processing included standard 
dehydration and embedding in epoxy 
resin. 


RESULTS 
Light Microscopy 


Light microscopy of the globe 
showed amber-colorec pigment of 
ochronosis and associated changes in 


collagen in the cornea, conjunctival 
stroma, episclera, and sdera. Besides 
these findings, sequelae ef a perforat- 
ing injury were also seen, such as a 
discontinuity of Descemet’s mem- 
brane, a degenerative pannus of the 
cornea, a retrocorneal membrane con- 
taining lipid-laden macrophages, an 
absent anterior chamber. a dislocated 
lens, and a long-standing retinal 
detachment with moderate periretinal 
proliferation. 

In detail, the cornea showed multi- 
ple, variably sized globuies of yellow- 
green homogeneous deposits within 
the degenerative pannus.on both sides 
of Bowman’s membrane and in the 
outer corneal stroma @ ig 2). The 
deeper stroma showed smaller gran- 
ules, seen in and around keratocytes. 
These findings were most notable in 
the area of the previous injury and 
were almost absent in the uninjured 
area of the cornea. The conjunctival 
stroma and the episclera showed mul- 
tiple, amber-colored granules and 
some thick, curled, fiber-like homo- 
geneous pigment masses. These fibers 
had slightly irregular borders and 
were partially surrounded by maero- 
phages. These deposits were not bire- 
fringent and were not directly related 
to areas of elastotic degeneration (Fig. 
3). The brown, discolored sclera, ante- 
rior to the insertion of the lateral 
rectus muscle, showed the following 
throughout its thickness—wide homo- 
geneous. collagen bundles with an 
increased birefringence. diminished 
amount of acid mucopolysaccharides, 
no calcium deposition, motable loss of 
fibrocytes, and comparatively few } 
ochronotic pigment granules (Fig 4). 
The posterior sclera, in contrast, did 
not show any of those findings but 
had an area containing smaller pig- 
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ment granules scattered throughout 
the full thickness of the selera. 


Histochemical Findings 


Histochemical studies of the ochro- 
notic pigment showed a distinct dif- 
ference from melanin. Although the 
ochronotie. pigment is. bleached by 
‘potassium permanganate, as are other 
pigments referred to as melanin, it 
“did not reduce silver substances. Other 

staining methods showed a notable 
„acceptance: of dye, such. as red-to- 
purple staining with rhodamine B, a 
deep-blue staining with toluidine blue 
O, and a purple-to-blue staining with 
Luxol fast blue. A positive staining 
for elastin was noted with Verhoeff- 
Van Gieson’s stain, not only at the 
involved scleral fibers and at the 
ochronotic fiber-like structures in the 
conjunctival stroma but also at the 
ochronotic pigment globules. With 
Masson trichrome, the ochronotie 


__»seleral plaque stained yellow, instead 
~ of red, as reported by Daicker and 


t 


Riede’ 
Electron Microscopic Studies 
Examination of different samples 
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of the eye by transmission electron 
microscopy disclosed ochronotie pig- 
ment present in four forms. 

1. A fine granular material was 
present within the interfibrillar 
spaces of the collagen, almost sur- 
rounding the collagen fibrils. In some 
areas the granules were confluent, 
forming larger plaques and replacing 
collagen fibrils. This was especially 
true for the more affected anterior 
sclera (Fig 5). But that kind of granu- 
lar pigment deposition was seen in all 
samples, even in the macroscopically 
uninvolved posterior sclera (Fig 5, 
inset). 

2. Osmiophilic deposits of spherules 
(300 to 400 A in diameter) were 
arranged in a banded configuration, 
with a striking periodicity of about 
600 A. The cords of pigment granules 
resembled the collagenous electron- 
dense masses that are usually found in 
the sclera but are normally absent in 
the cornea. That form of pigment 
deposition was present in all macro- 
scopically involved areas, including 
the cornea. It also appeared to be 
confluent in some areas (Fig 6). 

3. Irregularly shaped bodies with 


Fig 2.—Top, Photomicrograph of anterior cornea shows multiple, 
variable-sized globules of dark-staining homogeneous deposits in 
degenerative pannus and in superficial corneal stroma. Bow- 
man’s membrane is indicated (arrow) (Verhoeff-Van Gieson, 


Fig 3.—Bottom left, Photomicrograph of conjunctiva exhibits 
thick, curled, fiber-like pigment masses in substantia propria that 
stain red-brown with amber halo (Fontana-Masson, x 260). 


Fig 4.—Bottom right, Photomicrograph of brown pigmented 
sclera as grossly seen in Fig 1, right. Collagen: bundles are wide 
and more coarse. No larger pigment granules are seen and no 
fibrocytes are present (Fontana-Masson, x 120)... 
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irregular surfaces were the most 
prominent form of pigment. Their 
size varied from about 600 A to several 
microns in diameter (Fig 7). As seen 
in higher-power views (Fig 7, inset), 
those bodies were composed of a fine 
granular material. Each granule 
measured about 60 A in diameter. In 
the area near those pigment bodies, 
the collagen fibers had an irregular 
and more random arrangement. Such 
large pigment bodies were seen in the 
cornea, conjunctival stroma, and epi 
sclera. 

4. Intracellularly, membrane-bound 
pigment was noted within fibroblasts 
and macrophages (Fig 8). No relation- 
ship to the rough-surfaced endoplas- 
mic reticulum was found. Some of 
those cells also contained membrane- 
bound structures of a lesser degree of 
electron density (lipofuscin). 

Most of the pigment was in extra- 
cellular forms. The only cells seen in 
all of the tissue samples were fibro- 
blasts and macrophages. In the mac- 
roscopically uninvolved areas, the 
fibroblasts appeared normal. Occa- 
sionally, electron-dense masses (elas- 
tin-like material) seemed to be closely 
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Fig 5.—Electron miċrograph of pigmented anterior sclera shows granular material in interfibrillar spaces 
of collagen as seen in longitudinal and cross sections. In some areas, these granules are confluent and 
form larger plaques and thus seem to obscure scleral collagen ( x 51,300). Inset, Same kind of granular 
material surrounding collagen fibers is visible even in posterior sclera ( x 71,000). 


Fig 6.—Electron micrograph of pigmented areas in cornea showing area where electron-dense spherules 
(300 to 400 A) (oval) are arranged in banded configuration with periodicity of about 600 A ( x 34,000). 
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Fig 7 —Electron micrograph of pigment globules in cornea. irregularly shaped electron-dense bodies vary from 600 A to several 
mucrens n diameter, as also seen in light micrograph in Fig 2. Additionally, panded form of pigment deposition (oval) is seen in 
vicinry of lagger globules (compare with Fig 6) ( x 5,000). Inset, Large globules composed of fine granular material (granules 
abou: 60 A in diameter) {x 100,000). 


Fig 8.—Electron micrograph shows membrane-bound pigment in tibro- 
blast (arrows). Some pigment also might be lipofuscin (arrowheads) 








Fig 9.—Electron micrograph of fibroblast in macroscopically uninvolved sclera. Electron- 
dense mass (elastin-like material) (arrows) is closely apposed to cell, which shows 
discontinuity of cell membrane in that region (brackets) ( x 83,300). 


Fig 10.—Electron micrograph of notably discolored sclera shows apparent 
degenerated fibrocyte with electron-dense granular material present 


(x 67,500). 












apposed to ‘fibrecytes, and the fibro- 
cyte cellamembrane was discontinuous 
in that region ‘Fig 9). In the notably 
discolored scleral plaques (Fig 4), no 
ibreblests were seen. The 
fibrocytes in tkis area were necrotic, 
with eleetron-dense granular material 
vithin the evtcplasm (Fig 10). 


COMMENT 











nosis w b peters ae involve- 
ment of theeye. The maeroscopic and 
the ligh: microscopic findings were 
mainly consistent with those previous- 
ly reported." The amber globules 
and fiber-like. structures of variable 
size were present in cornea, conjuncti- 
va, and «pisclera in the palpebral fis- 
sure, The irvolved sclera, anterior to 
the insertion of the horizontal rectus 
muscles, showed a notable reduction 
of acid “nueopelysaccharides, an in- 
ased Hirefringence, and a dark dis- 
ion of the collagen fibers. 
As already pointed out by Ashton et 
al’ and Daicker and Riede," the on- 
chronotic pigment and the affected 
co sclera stain ma manner similar to 
elastin. Is contrast to previous reports 
nby Ashton and colleagues’ and 
ouo Fuchs; > whe could not ascertain a 
~ morpholegical difference from mela- 
nin, we found -definite differences in 
staining characieristics of melanin vs 
-ochronotic pimant as especially seen 
with crystal wolet, rhodamine B, 
toluidine ‘blue G, and Luxol fast blue 
stains, These staining characteristics, 
however, did not delineate a definite 
specificity or unique charaeteristics of 
the ochronotic pigment. 
_ In aceordance with the ultrastrue- 
tural. findings of ochronotie pig- 
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and echronotic arthropathy: 


mented cartilage,* but in contrast to 
the previous ultrastructural report of 
an ochronotic eye,’ our electron miero- 
scopic examinations disclosed the 
ochronotic pigment mainly to be de- 
posited extracellularly. The pigment 
was found in four forms as described 
previously (Fig 5 through 8). 

The question arises as to whether 
such different forms of deposition are 
distinct and different processes, as 
assumed by Ashton et al° from their 
light microscopic studies, or are stages 
in the development of ochronotic 
deposits. An approach to an answer is 


given by results of biochemical stud- 
“ies; according to Zannoni and col- 


leagues,” homogentisic acid. reaches 
the connective tissue by diffusion. The 


connective tissue itself contains an 


enzyme system, termed.“homoerentis- 
ic acid monophenol monooxygenase,” 
which can catalyze the oxidation and 
polymerization of homogentisic acid 
to ochronotic-like pigment. According 
to Zannoni et al >a naturally occurring 
inhibitor for that enzyme was present. 
Milch" reported that oxidized and 
polymerized homogentisic acid sticks 
to collagen fibrils as electron-dense 
“dots.” 

In view of these biochemical stud- 
ies, our finding of different kinds of 
pigment. deposition might be inter- 
preted as different stages in the 
development of the intensely dark dis- 
coloration of sclera, conjunctiva, and 
cornea in the following sequente. As a 
first step, homogentisic acid polymers 
surround collagen fibrils as fine elec- 
tron-dense granules (Fig 5). These 
granules stick to the collagen (Fig 6) 
and become confluent, while altering 
and obscuring the collagen structure. 
Later, they form even larger plaques, 


References 


laires de Vochronose. Bull Soe Ophtatmol Fr 
65:500-502, 1965. 

7. Rones B: Oehronosis oculi in alkaptonuria. 
Am J Ophthalmel 49:440-446, 1960. 

8. Allen RA, O'Malley C, Straatsma BR: Ocular 
findings in hereditary ochronosis. Areh @phthal- 
mol 65:657-668, 1961. 

9. Ashton N, Kirker JG, Lavery FS: Ocular 


_ findings in a case of hereditary ochronosis. Br J 


Ophthalmol. 48:405-415, 1964. 

10. Seitz R: Uber die ochronotischen Figmen- 
tierungen am Auge. Klin Monatsbl Augenheilkd 
125:432-440, 1954. i 

11. Rodenhäuser JH: Uber die Augenpigmen- 
tierungen bei Aikaptonurie (Ochronosis oculi). 
Klin Monatsbl Augenheilkd 131:202-215, 1957. 

12. Attwood HD, Clifton S, Mitchell, RE: A 
histological, histochemical, and ultrastructural 
study of dermal ochronosis. Pathology 3:515-121, 
1971. 








globules, and fiber-like structures 
(Fig 2 and 7). Whether an interfer- 
ence by pigment with the metabolism 
of fibroeytes or just the uptake of 
large amounts of pigment within 
lysosomes leads to the necrosis of 
fibrocytes is not entirely clear. 

The question remains as to why 
only certain areas of the eye are 
involved in the severe form of discol- 
oration with deposition of a large 
amount of pigmented bodies. Previous 
authors***"* believed the heavy pig- 
mentation in certain areas might be 
due to a preexisting degeneration of 
connective tissue, although the pig- 


- mentation itself might alter the con- 
“nective tissue." 


The involvement of 
the area anterior to the insertion of 
the horizontal rectus. muscles, in the 


“most severe form, seems to support 


the hypothesis of preexisting connec- 
tive-tissue degeneration, since that 
area often shows an increased translu- 
cency as a sign of senile:degeneration 
in otherwise normal eyes.” The find- 
ing of large depositions of ochronotic 
pigment in an area of previous corneal 
injury in-our case would tend to indi- 
cate the role of some kind of preexist- 
ing degeneration of tissue constit-. 
uents in the development of the ochro- 
notie pigmentation. This would be 
similar to previous. observations in 
dermis” and cartilage?“ 

Whether the hypothesis is true that, 
in the areas of. senile or traumatic 
degeneration, an inactivation of the 
naturally occurring inhibitor of the 
enzyme homogentisic acid, polyphenol 
oxidase* occurs with a resultant 
increase in. pigment formation re- 
mains to be proved. 
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Intraocular Fluid Dynamics 


Measurements Following Vitrectomy l 
and Intraocular Sulfur Hexafluoride Administration 
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è Partial vitrectomies were performed 
in rabbits, replacing 40% of initial vitreous 
volume with 100% sulfur hexafluoride, 
and concentrations of sodium, potassium, 
calcium, magnesium, ascorbate, and pro- 
tein were determined in aqueous: and 

` vitreous at 10, 14, 21, 28, 56, and 110 
days. There were significant increases of 
potassium, calcium, magnesium, and pro- 
tein above control values at varying times 
throughout the study. Vitreous potassium 
concentration was decreased at 14 and 21 
days. All other measurements were simi- 
lar to control values. Results of studies 
indicate that, following vitrectomy in rab- 
bits, the blood-retinal barrier can re-form 
in 14 days and blood-aqueous barrier in 
ten days. However, a greater than normal 
exchange diffusion of these measured 
substances occurs between aqueous and 


-= vitreous through 21 days. Four eyes with 





cataracts, vitreou: _ membranes, and/or 
detached retinas demonstrated elevated 
aqueous: and vitreous. protein concentra- 
tions. through 110 days, though other 
measurements returned to normal levels. 
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Control: 


The use of sulfur hexafluoride (SF,) 

for retinal detachment has been 
reported previously. It has been 
shown that as SF, expands, a concom- 
itant loss of vitreous occurs"; however, 
with time, the gas bubble is absorbed 
slowly, and a fluid refills the vitreous 
cavity.. The composition of this intra- 
ocular fluid following vitrectomy and 
intraocular gas administration, and 
the time required for reestablishment 
of ‘blood-ocular barriers have not yet 
been defined. The purpose of this 
study is (1) to determine the intraocu- 
lar fluid concentrations of ascorbate, 
protein, sodium, potassium, calcium, 
and magnesium in the aqueous humor 
and re-formed vitreous humor and (2) 
to determine the time relationship for 


reestablishment of the steady-state 


Accepted for publication Oct 23, 1979. 

“From the Departments of Physiology (Drs 
Killey and Edelhauser) and Ophthalmology (Drs 
Edelhauser and Aaberg), The Medical College of 
Wisconsin, Milwaukee, and the Research Service, 
Veterans Administration Center (Drs Edelhaus- 
er and Aaberg), Wood, Wis. 

Reprint requests to Department of Physiology, 
Medical College of Wisconsin, PO Box 26509, 
Milwaukee, WI 53226 (Dr Edelhauser). 


Plasma and Aqueous and Vitreous Humor Values (Mean 


concentration gradients within the 
intraocular fluids following vitrecto- 
my and intraocular admiristration of 
SF, 

Each of the solutes chæen for this 
study are markers to characterize the 
establishment of the blbod-aqueous 
and blood-vitreous barriers. Protein 
concentration can be usec as an indi- 
cator of blood-aqueous and blood- 
vitreous barriers to large-moleeular- 
weight solutes. Calcium cencentration 
indicates blood-aqueous and blood- 
vitreous barriers to low-moleeular- 
weight solutes. Magnesium concentra- 
tions are a measure of solate diffusion 
from vitreous to aqueous because of 
the normally higher. magnesium con- 
centration in the vitreous. Potassium 
concentration is used <o measure 
solute movement from aqueous to 
vitreous and to access tissue and lens 
breakdown. Aqueous aad vitreous 
ascorbate levels measure the physio- 
logical function of the ciary body to 
transport ascorbate actively against a 
concentration gradient aad also indi- 
cate the establishment cf the blood- 
aqueous barrier. 


SEM) Fellowing Vitrectomy 


Aqueous Humer on Day 


10 14 21 
No. of samples a: ee a; 6 6 
Ascorbate, mmoles/L -0:032 0.005. 1.28 + 0.05 4:2 +0.08 1.3 +0.25 1.2+0.27 
Sodium, mmoles/ t 16245 16044 466+9 180+9 17645 
Potassium, mmoles/L 4440.23 3.1+40.14 3.4203 — 3.220.18 3.1+0.16 
Calcium, mmoles/L 3.2+0.09 : ; 2.1+0.17* 1.5+0.11 1.5+0.18 
Magnesium, mmoles/L 0.89+0.03-°0.70+0.01 0.73+0.05 0.82+0.03* 0.84+0.05* 
Protein, mg/dL 61214245 3945- 118 +29* 41+9 51412 


. *Significant difference from control (P < .05). 
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280 56 410 Control 
6.0 8 8 39 
1.24007. 4.14612 0.65+0.04 
15648 147480 16828 160+4 
2940.31 31+008 3.04.17 3.8+0.10. 
1.5+0.18 — 1.5+0.08 1.5+0.07 X% 
0.722005 0.71+0.02 0.74+-.03 0.94+0.02 ` 
47414 34210 Si. 1 20+2 
(7) (5X 
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MATERIALS AND METHODS 
Albino tabbits weighing 3.5 to 5 kg were 























anesthetized with intravenously adminis- 
tered peatobarbital sodium (80 mg/kg). 
Removal of approximately 40% of the 


mL) and replacement with 


une (ie, a mere complete 
J- Thus, by using this technique, 


aspirated vitreous, which 
ed Tected the ionic measure- 
“ments. £ vitrectomy was performed on 








control. Intraceular pressure was measured 
with an applanation pneumotonograph 
before anesthesia, within six hours follow- 
ing vitrectomy’ to ensure good closure of 
the sclersto and weekly thereafter. 
. Animals were examined weekly to deter- 
` mine the extewt of lens changes, inflamma- 
` tion, and vitreous opacities. Animals were 




















mmioles/kg of Water 


10 14 21 


Vitreous kuman ascorbic acid. 


nd Intraocular Sulfur Hexafluoride Gas Administration 


16 44 21 
6 ae: 6 
0.72+0:12 U79+ 0.14 0.76+0.17 
AGTS17 150+11 
Fip. 3.3 + 0.18% 





1.0+0.10 
117257* 
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only one eye, vith the fellow eye serving as | 


“Vitreous Humor on Day 












killed at 10, 14, 21, 28, 56, and 110 days 
following vitrectomy. The numbers of rab- 
bits and samples at each period are listed in 
the Table. Before death, a blood sample 
was drawn from each animal via the exter- 
nal ear vein. The intraocular fluid samples 
were aspirated immediately after death 
from experimental vitreous and: aqueous 
and control vitreous and aqueous. The nee- 
dle tip was observed during vitreous aspi- 
ration, and care was taken not to touch the 
retina. Following aspiration, the samples 
were analyzed for ascorbate by the method 
of Robinson and Stotz‘ as modified by Arai 
and Kitajima’ and Hall and Deutsch.* The 
samples also were analyzed for protein by 
the method of Bradford’? and were ana- 
lyzed for sodium, potassium, calcium, and 
magnesium by atomic absorption spectro- 
photometry. 

The ascorbate assay consisted of extract- 
ing 0.1-mL aliquots of each aqueous and 
vitreous sample (1.0 mL for plasma) in 3 
mL of 8% acetic acid and 3% metaphosphor- 
ic acid solution, adding excess 2,6-dichlor- 
oindophenol, extracting with 5 mL of ethyl 
acetate, and measuring the loss of color at 


Ascorbic Acid 


E Vitreous (% Contro! ) 

C Aqueous ($ Control ) 
=SEM 

== Plasma 


il | =N=27 


56 110 


Days 
tof vitrectomy and intraocular administration of SF, gas on aqueous and 














28 
6 8 8 





56 110 







0.73 +0.08 
15344 
2.7 +0.11 
1.6 + 0.08 

0.94 + 0.04 1.0 0.04 

22+6 30418 
(CON (5) 


0.70 +0.10 
16445 
3.640.10 

1.70.14 


145+7 
3.5 +0.32 
1.4+0.15 
1.0+0.10 
76+61* 



















595 nm against appropriate standards with 
a spectrophotometer. All ascorbate aliquots 
were extracted within five minutes follow- 
ing sampling to ensure minimal auto- 
oxidation. 

Protein assays were performed by com- 
bining 0.1-mL aliquots of the intraocular 
fluid samples (for plasma 20 uL was diluted 
in 1 mL of deionized water, and 0.1 mL 
then was taken) and 5 mL of the protein- 
binding dye Coumassie D-250 solution. 
Increase in color was measured at-520-nm 
on a spectrophotometer. Bovine serum 
-albumin was used as the standard, 

Sodium, potassium, calcium, and magne- 
sium concentrations were assayed using an 
atomic absorption spectrophotometer by 
diluting 0.1-mL samples--1:100 for calcium, 
1:200 for potassium and magnesium, and 
15,000 for sodium. Standard curves were 
established for each ion measured during 
each assay procedure. The standard curves 
were in the range of 0.2 to LO pg/mL for 
sodium, 0.5 to 1.5 pg/mL for potassium, 
0.05 to-0.2 ng/mL for magnesium, and 0.5 
to 2.0 pg/mL for calcium. 


- RESULTS 


The IOPs in all experimental eyes 
were within normal limits (15 to 20 
mm Hg) at time of death. The only 
observable changes in the experimen- 
tal eyes were posterior lens opacities 
in 70% of the eyes at ten days caused 
by prolonged contact with the intraoc- 
ular gas bubble. Similar changes have 
been reported in ow! monkeys.’ The 
opacities cleared gradually, so that at 
56 days only four of 16 eyes had 
remaining opacities. These four, how- 
ever, also had yitreal hemorrhage, 
shallow traction detachments of the 
retina, and cortical vitreous with 
inflammatory cells. The aqueous and 
vitreous humors of these four eyes 
were not included for protein analy- 
sis. A 

The following results are presented 
in histograms with the mean data for 
all measurements listed in the Table. 
Aqueous and vitreous ascorbate (Fig 
1) and sodium (Fig 2) were not signif- 
icantly different from control levels at 
any time studied. Vitreous potassium 
concentration (Fig 2) was sign‘ficant- 
ly depressed at both 14 and 21 days 
(P < .05) but-returned within normal 
limits by 28 days. Calcium coneentra- 
tions (Fig 2) were significantly ele- 
vated in both aqueous and vitreous at 
ten days (P < .05) but returned to 
normal levels by 14 days. Aqueous 
magnesium concentration (Fig 2) was 
significantly’ elevated at 14 and 21 
days (P < .01) but also returned to 
normal levels by 28 days. 

Both aqueous and vitreous protein 
(Fig 3) concentrations were increased 
above control values, with a wide 
range of variability. By using log,, 
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Fig 2.—Effect of vitrectomy and intraocular administration of SF, gas on 
“aqueous and vitreous humor, sodium, potassium, calcium, and magnesium 
concentrations. 


Fig 3.—Effect.of vitrectomy and intraocular administration of SF, gas on aqueous and vitreous humor protein levels. 
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-Fig 4.--Summary of mean aqueous and vitreous humor values for protein, ascorbic acid, 
Sodium, potassium, magnesium, and calcium following vitrectomy and intraocular SF, 
administration. Asterisks indicate significantly difference from contro! values at 


P< 06. 


values. for statistical analysis rather 
than milligrams per deciliter, the sta- 
tistical variability was reduced and 
paired ¢ tests disclosed significant 
(P <05) elevations for aqueous pro- 
tein concentrations at ten days and 
or vitreous protein coneentrations at 
0, 14, 21, and 28 days (Table). The 
en circles and the open squares in 
x 3 represent protein concentra- 
m the four eyes with cataract 









COMMENT 


The results obtained in this study 
indicate that there are. definite 
changes. in solute. concentrations in 
both the aqueous and vitreous humor 
following vitrectomy and. intraocular 
SF, gag OA 
The ascorbate levels at all experi- 
mental time intervals were compara- 
ble with control values. It has been 

well established" that ascorbate is 
-o actively transported by the ciliary 
_ ~~ body inte the aqueous (20 to 50 times 
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the blood levels of 0.02 to 0.04 mmoles/ 
kg of water) and that ascorbate enters 
the vitreous either by diffusion from 
the aqueous or through the Jens by a 
pump-leak mechanism similar to the 
potassium pump-leak mechanism. The 
fact that normal levels of ascorbate 
are found in the aqueous at ten days 
indicates that the ciliary body is fune- 
tioning despite vitrectomy and intra- 
ocular SF, administration. 

There are no significant differences 
observed between control and experi- 
mental sodium concentrations at any 
time measured in the study. Potas- 
sium concentrations in the vitreous 
samples were significantly lower than 
in controls at 14 and 21 days, with 
recovery to normal levels at 28 days. 
This period corresponds with the time 
during which the lens has posterior 
opacities caused by prolonged contact 
with the gas bubble injected during 
vitrectomy. One would expect higher 
than normal potassium concentrations 
if tissue damage was a factor. The 
lens opacities disappeared in most 
cases by 28 days following vitrectomy. 
Fineberg et al’ also have reported 


Intraocular Fluid Dynamics—Killey et al 










similar SF, lens opacities in owl mon- 
keys. Bito and others*” have proposed 
a potassium pump-leak mechanism in 


the lens that maintains potassium lev- - 


els in the vitreous higher than aqueous ` 
levels with subsequent transport of 
potassium out of the vitreous through 
the retina. Bito et al have shown that 
removal of the lens will result in a 
decrease in vitreous potassium to a 
level comparable with aqueous levels, 
If the lens pump-leak mechanism is 
affected by contact with the. bubble; 
lower vitreous potassium levels at 14 
and 21 days would be expected. In. 
addition, aqueous probably is diffus- 
ing into the vitreous ata faster rate 
immediately following vitrectomy and 
diluting the vitreous potassium con- 
centration. _ aeaee 

Blood calcium. levels are twofold 
higher than the levels in aqueous and 
vitreous (3.14 mmoles/kg of water vs 
1.5 to 1.7 mmoles/kg of water). Cal- 
cium levels in both the vitreous and 
the aqueous were elevated signifi- 


cantly at ten days but were within un 


control limits from 14 days on through 
the study. This indicates that the dif- 
fusion barrier for calcium of the 
blood-retinal barrier or the. blood- 
aqueous barrier is not reestablished 
by ten days but is reestablished by 14 
days. SLC ne 
Magnesium has been shown by Dav- 
son’? and others to enter the vitreous 
across the retina and move into the 
aqueous from the. vitreous, estab- 
lishing a steady-state concentration 
gradient in the vitreous of 1 mmole/ 
kg of water and aqueous at 0.75 
mmoles/kg of water. The only signifi- 
cant differences between control and 
experimental values in these experi- 
ments occurred in the elevation of 
aqueous levels at 14.and 21 days. The 
elevation of aqueous magnesium may 
illustrate greater than normal diffu- 
sion of ‘magnesium from vitreous to 
aqueous. = 

It is not. surprising that significant 
increases in both aqueous and vitreous 
protein. occur ten days after vitrecto- 
my. The return to control values of 
aqueous protein does indicate that 
reestablishment of the blood-aqueous 
barrier occurred by 14. days. However, 
Constable and Swand’* have shown 
that serum protein leaks into the 
vitreous through the retina following 
vitrectomy and injection of 70% SF, in 
owl monkeys. These studies were per- 
formed with the use of “I-labeled 
albumin and demonstrated that the 
blood-retinal barrier to protein was 
not present for at least seven days 
following vitrectomy, with reestab- 
lishment by 28 days after vitrectomy. 
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Our data are similar to those of Con- 
stable and Swand in that protein lev- 
els remained elevated in the vitreous 
and aqueous at ten days but were 
normal in aqueous by 14 days. The - 
increased protein in the vitreous for 
as long as 56 days indicates much 
slower movement of protein out of 
vitreous toward reestablishment of 
control levels. By comparison, in those 
four eyes with cataract and. retinal 
detachment, steady-state aqueous and 
vitreous protein levels were not rees- 
tablished even as long as 110 days. 
The results of this study are sum- 
marized in Fig 4. These data suggest 
that following vitrectomy and absorp- 
tion of the intravitreal SF, gas bubble, 
the blood-aqueous and .blood-vitreous . 
barriers are broken down, allowing for 
an influx to the aqueous and vitreous 
humor of plasma proteins and ions. By 
the tenth day following. vitrectomy 
and SF, reabsorption, the ciliary: body 
is secreting. aqueous humor, as: evi- 
denced by normal ascorbate concen- 
trations in the aqueous and vitreous. 
However, the ocular barriers are not 
completely reestablished, as evidenced 
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by increase ‘in both aqueous and 
vitreous protein and calcium concen- 
trations. By 14 days the blood-aqueous 
and blood-vitreous barriers are rees- 
tablished for calcium and protein. 
However, there exists a greater 
than normal solute diffusion between 
aqueous and vitreous humor as steady 
state is reestablished. This solute dif- 
fusion can be illustrated by aqueous 
magnesium approaching vitreous lev- 
els. There is also a residual high con- 


. centration of protein in the vitreous as 


the higher molecular weight of these 
proteins makes them much less mobile 
than solutes such as calcium. By the 
28th day following vitrectomy, steady 
state appears to be reached except for 
the continuing. exit of protein from 
the vitreous. A normal vitreous. pro- 
tein level is reestablished by 110 
days, 

Vitrectomy in the normal eye does 
not appear to have a permanent effect 
on the blood-aqueous or blood-vitreous 
barriers. In fact, the eye appears to 
have the ability to return, with time, 
many of the components of- the 
vitreous to within normal limits. 
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Irradiation of Choroidal Melanoma 





Wich Iodine 125 Ophthalmic Plaque 





ze Railioactive iodine 125 is a low-ener- 
gy y isetope with physical characteristics 


suitabl= for irradiation of intraocular . 


tumors: Metal ophthalmic applicators 
have b«en designed to shield vital ocular 
structures while allowing irradiation of the 
tumor. :.Wéccompared the radiation effects 
of iodine 125 and cobalt 60. The Greene 
melanema was transplanted into the 
supracnoroidal space of rabbits. The 
tumor hen grew: as an intraocular mass, 
was iradiated, and was followed up for 
cwo months betore enucleation. Histo- 
tholegic examination defined the extent 
the .adiation damage to the tumor and 





other cular structures from the iodine 


125 ard irom the cobalt 60. The eye 


| : _ itradiaed with iedine 125. suffered mini- 


mal raviation damage, whereas the tumor 
was serilized. The eye irradiated with 
cobalt 60 showed substantial radiation 
damage, anc the melanoma was incom- 
“pletely treated. Our results support the 
“use of iodine 125 in treating intraocular 
tumors. More research is needed as to 
optimum total dese and dose rate. 

(Ares Ophihalmol 98:1453-1457, 1980) 


TJ- nergy substitutes. for radium 

are replacing the higher-energy 
isotopes of radon, radium, and cobalt 
for incerstitial radiotherapy. The ad- 
antages are the reduced danger of 
radioactive leakage and more -protec- 
ion oF professional personnel without 
compxomise of tumor radiation sterili- 
zatior, One such low-energy radioac- 
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oratory, Upton, NY (Drs Packer, ` 


` personnel, 


tive isotope is iodine 125. The:clinical 
application of iodine 125 in interstitial 
therapy has received considerable 
attention. The technical and dasimet- 
ric problems initially experienced 
have been solved, and it is used rou- 
tinely in cancer centers for the treat- 
ment of prostatic, pulmonary, pan- 
creatic, and head and neck malignant 
neoplasms.’ However, the use of io- 
dine 125 in the treatment of ckoroidal 
melanoma has been sparse.?? This is 
due in large measure to a lack of any 
basic ophthalmic research with this 
isotope. Also, the dose necessary to 
sterilize tumors has been largely 
empirical. There have beer little 
research data to support its. clinical 
use in terms of dose distribution 
throughout the tumor and the sur- 
rounding vital structure. The ability 
of iodine 125 to sterilize a more 
radioresistant tumor, such as a mela- 
noma, has not been documented. How- 
ever, there is evidence that the low- 
energy iodine 125 may be more effec- 
tive in killing tumor cells than the 
high-energy cobalt 60.' This is owing 
to its higher relative biological effi- 
ciency (RBE). 

Iodine 125 is a low-energy, értificial 
radioactive isotope that has an aver- 
age energy of 27 keV. This radiation 
can be shielded with a minimal thick- 
ness of most metals. A metal plaque 
constructed to contain the iodine 125 
would protect nearby vital ocular 
structures from radiation damage 
while permitting tumoricidal doses to 


-a localized target region. In addition, 


the radiation exposure to the radia- 
tion oncologist, surgical team, hospital 
and patient weuld be 
greatly reduced. 

To date, cobalt 60 is the most widely 
used source for interstitial radiation 
therapy of choroidal melanoma. There 
are commercially available cebalt 60 
ophthalmic applicators that have been 
in use for more than 20 years. Cobalt 
60 has a high photon energy (1.1 to 1.3 
meV) that is almost 50 times.that of 
iodine 125. The problem of shielding 
has limited the use of cobalt 60 in 
treating ocular tumors.* Cobalt 60 is 


icker, MD: Marvin Rotman, MD; Ralph G. Fairchild, PhD; Daniel M. Albert, MD; Harold L. Atkins, MD; Bun Chan, MS 


encapsulated in platinum, but little 
attenuation is possible with the mini- 
mal thickness permitted in the region 
of the eye; therefore, structures adja- 
cent to the tumor, such as optie nerve, 
lens, and orbit, receive substantial 
amounts of. radiation. Despite these 
difficulties, Stallard, Bedford,’ ‘and 
Rotman et al? have used cobalt 60 
plaques since 1955 with good results. 
However, recent reports have enumer- 
ated the difficulties in treating cho- 
roidal melanoma with cobalt 60.°* The 
relative ease with which iodine 125 
photons can be attenuated permits 
effective protection of vital. ocular 
structures, thereby avoiding many of 
the problems seen with cobalt 60. 

We have used the Greene melano- 
ma’ transplanted into the supracho- 
roidal space of the rabbit* as a model 
to’ evaluate radiotherapeutic tech- 
nique. We made no. attempt to assess 
survival, rather. the. improvements 
noted were in the examination of the 
tumor and:the normal ocular. struc- 
tures after radiotherapy. Control ani- 
mals were those that received no irra- 
diation. In such a case, the tumor 
would occupy the entire eye within 
three to four weeks. and then spread 
into the orbit soon after. We describe 
our initial laboratory: results. from 
irradiating the intraocular growths 
with iodine 125 and cobalt 60. 


MATERIALS AND METHODS 


lodine 125 seeds were supplied with spe- 
cific activities ranging from 0.5 to 20 mCi 
per seed. Each seed measured 5 x 1 mm, 
and’ the number of seeds per plaque varied 
with the size of the tumor to be irradiated. 
The physical characteristies of iodine 125 
are given in Table 1. The plaque was 
designed so that its coneave surface held 
the seeds and faced the sclera and the 
tumor (Fig 1). The eye plaque was made of 
stainless steel, and its radiation attenua- 
tion is seen in Table 2. 

Cobalt 60 ophthalmic applicators were 
commercially available (Amersham-Searle, 
Chicago). We úsed the model that had an 
outer diameter of 7 mm (CKA-1) and was 
suitable for our work in the rabbit. The 
platinum cladding attenuates little of the 
radiation from: cobalt 60 (Table 2). 

The tumor model used was the hamster 
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melanoma (spontaneous) originally de- 
scribed by Greene.’ Krohn et alë successful- 
ly adapted the model for rabbits. White 
New Zealand female rabbits. weighing 
approximately 2.0 kg were anesthetized 
using intramuscular promazine hydrochlo- 
ride (Sparine). A topical anesthetic was 
also applied to the cornea. Under sterile 
conditions a beveled incision was made into 
the anterior chamber just inside the limbus 
with a No. 69 blade (Beaver). This incision 
was enlarged 2 to 3 mm with corneal 
scissors. The anterior lip of the corneal 
incision was held with 6.12-mm forceps, 
and a small piece of tumor chosen with the 
aid of an operating microscope (a white 
gelatinous, relatively avascular piece) was 
grasped with another 0.12-mm forceps and 
passed into the anterior chamber. The 
piece of tumor was moved further away 
from the incision site by gentle external 
massage of the cornea. The wound was 
closed with one-7-0 black silk suture. Anti- 
biotic ointment was placed on the wound. 
Transplantation was performed before the 
tumor filled the anterior chamber (ten to 
14 days) (Fig 2, top left). At this stage the 
tumor was not necrotic. The above tech- 
nique for anterior chamber transplanta- 
tion was used to maintain the tumor line. 
For the choroidal melanoma model, a poste- 
rior (subchoroidal) injection method was 
used. With similar anesthesia as above, a 
lid speculum was placed, the conjunctiva 
was. dissected, and sclera was. exposed. 
Fixation. sutures were placed to prevent 
the globe from rotating while a scleral flap 
(4 to 5-mm) was made. When a knuckle of a 
choroid was visible, a small (1 to 2 mm) 
piece of tumor was placed between choroid 
and sclera. With a curved blunt needle 
(Randolph Cyclodialysis Cannula), the: tu- 
mor was massaged between. sclera and 
choroid further posteriorly. The scleral flap 
and conjunctiva were closed with 7-0 black 
silk sutures (Fig 2, top right). Antibiotic 
ointment was applied; no systemic antibi- 
otics were used. Tumor growth was 
observed with indirect ophthalmoscopy and 
was documented by fundus photography 
(Fig 2, bottom left and right). When the 
tumor had grown to 4 to 5 mm, a radioac- 
tive phosphorus uptake test was performed 
similar to that used clinically." If the *P 
uptake test was positive, an iodine 125 or 
cobalt 60 plaque was sewn to the sclera. 
The radiation dose delivered was.approxi- 
mately 15,000 rads per single application to 
the apex of the tumor, following which the 
plaques were removed. The radiation doses 
to the apex of the tumor were 14,320 rads 
for the iodine 125 at a dosage rate of 54.2 
rads per hour and 13,200 rads for the cobalt. 
60 at a dosage rate of 50.0-rads per hour. 
The tumors were observed weekly and 
after one to two months the “P uptake was 
repeated. If the test. was negative, the eye 
was either enucleated or followed up for 
evaluation of long-term radiation effects 
on the normal tissues and the tumor. 


RESULTS 


Figure 3 compares the isodose curve 
for iodine 125 in a stainless steel 
plaque containing three 10-mCi seeds 
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with that for 0.78-mCi cobalt 60 
plaque. The dose distribution through- 
out the tumor from either radioactive 
source is similar only in that the apex 
of the mass receives the same dose 
(8,000 rads), whereas the tissues to the 
side and back of the iodine plaque are 
almost completely protected by the 
metal plaque. The radiation dose dis- 
tribution within the melanoma is also 
different, with a higher dose at the 
base of the tumor from iodine 125. 
The tumors irradiated with iodine 
125 and cobalt 60 were of similar size. 
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Table 1.~Radiation Characteristics 


Half-life 
60 days 

















Fig 1.—lodine 125 plaque. Top left, lodine 125 seed. Radioactive iodine is contained in 








Figures 2 (bottom right) and 4 are of 
the tumor treated with iodine 125. 
Figure 5 shows melancma treated 
with cobalt 60 before irradiation (top 
left) and after (top rights. Histologic 
examination revealed complete necro- 
sis of the melanoma in the eye irra- 


diated by iodine 125 (Fig 4). Cobalt 60 


resulted in an uneven radiation effect, 
in that areas of the tumor were 
necrotic while other areas had histo- 
logically viable tumor cells (Fig 5, 
bottom left and right). The lens also 
showed different effects from iodine 





Decay Mode © 
Electron capture 
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y, meV 
0.028-0.035: 





resin sphere, sealed by tungsten-inert gas (TIG), and welded in a titanium capsule. Top 
right, lodine 125 seeds. Bottom left, Base of plaque with inserts for seeds. Bottom right, 
Plaque sewn to rabbit next to optic nerve (arrow). 
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Table 2.—Transmission Characteristics 
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125 anc-cenalt 60. There were no lens 
changes seen with iodine 125 (Fig 6, 
bottom } whereas eataractous 
alteratians “vere seen in the eye irra- 
k æobalt 60 (Fig 6, bottom 
ştie nerves seemed to be 
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, One week after transplantation, melanoma growing in cheoid 
t eye, suture visible). Bottom right, Two weeks after transplanta on. 
Arrow indicates. raslanoma growing in choroid. 


iodine 125-should sterilize -horoidal 
(Greene) melanoma. This may be dem- 
onstrated by the negative rasioactive 
phosphorus uptake and histolagic con- 
firmation. Although these cri-eria are 
subject to criticism as not tomally rul- 
ing out the presence of viab2 tumor 
cells, no recurrence was demoastrated 
in another group of treated raabits six 
months after a negative “P uptake 
test. However, the radiation from the 
iodine 125 seeds and the cchalt 60 
plaques is substantially different and 
may account for the histologi» obser- 
vations that we are reporting. One 
factor is the energy of the isotepe, and 
iodine 125 is low compared wita cobalt 
60. This allows for shielding with the 
stainless steel plaques (Taale 2). 
Shielding means that the radiztion is 
not transmitted through the material 
and therefore protects structeres on 
the other side of the plaque. Siace the 
energy of iodine 125 is low (Table 1), 
the tissue penetration is rekatively 
short; half-value in tissue is B mm. 
This is ideal for the eye, where most 
tumors that would be irradiated are 
under 10 mm. The advantage s fur- 
ther realized because of the inverse 











square law, which in this context 
results in a more rapid falloff of 
radiation from a source of iodine 125 
than of cobalt 60. Thus, if a tumor is 5 
mm high and both sources result in 
8,000 rads to the apex, the area 
between the source and the apex will 
receive more radiation with iodine 125 
than with cobalt 60, and conversely 
the area beyond the apex (lens) will 
receive less radiation with iodine 125 
than with cobalt 60 (Fig 3). This is 
exactly what is required for intraocu- 
lar malignant neoplasms. 

Long-term studies te evaluate local 
control of tumor in relation to.total 
dose delivered are necessary. Howev- 
er, there is no reason to suspect a 
reduced radiation effect or relative 
biologic efficiency from iodine 125 
given the same tumor dose. Indeed, 
just the opposite may be true. Early 
experiments suggest a higher relative 
biologic efficiency from iodine 125," 
Further, dose rate in short-distance 
radiation therapy influences the total 
dose necessary for tumor steriliza- 
tion.” In an earlier study, we showed 
that if the dose rate: falls below 35 
rads/hr, there is a decreased success 
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Fig 3.—isodose curves for cobalt 60 (left 
side) and iodine 125 (right side). Platinum 
plaque minimally attenuates radiation from 
cobalt 60, whereas the stainless steel max- 
imaily attenuates radiation from iodine 
125. 
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Fig 4.—Rabbit melanoma irradiated with 
iodine 125. Top left, Fundus photograph 
(No. 144, right eye) melanoma preirradia- 
tion. Top Right, Right eye, No. 144, postir- 
radiation (14,320 rads). Bottom left, Area 
of tumor showing severe necrosis of tumor 
cells with regressed, loose connective tis- 
sue and surface layer, as well as islands of 
nonviable tumor seen within tumor. Note 
chorioretinal adhesion and sharp demar- 
cation to normal retina (hematoxylin- 
eosin, original magnification x 16). Bot- 
tom right, Higher-power view of area seen 
to left. Residual cellular material can be 
seen to be necrotic. Connective tissue and 
blood vessels predominate (hematoxylin- 
eosin, original magnification x 40). 


Fig 6.—Radiation effects. Top left, Optic 
nerve of rabbit treated with iodine 125 (No. 
139, right eye) showing normal configura- 
tion of nerve fiber bundles and normal 
distribution of cells (hematoxylin-eosin, 
original magnification x40). Top right, 
Optic nerve of rabbit treated with cobalt 60 
(No. 206, left eye) showing slight increase 
in cellularity suggestive of early optic atro- 
phy (hematoxylin-eosin, original magnifi- 
cation x 40). Bottom left, Area posterior to 
lens bow of rabbit treated with cobalt 60 
(No. 144, left eye). Note posterior migra- 
tion of lens epithelium and presence of 
bladder cells indicative of cataract (hema- 
toxylin-eosin, original magnification x 60). 
Bottom right, Area near equator and lens 
of rabbit treated with iodine 125 (No. 139, 
right eye). No evidence of cataractous 
change observed (hematoxylin-eosin, 
original magnification x 60). 
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Fig 5.—Rabbit melanoma irradiated with 
cobalt 60. Top left, Fundus photograph 
two weeks after tumor transplant and at 
time of cobalt 60 plaque insertion. Top 
right, Fundus photograph after irradiation 
(13,200 rads). Bottom left, Area of necrosis 
and calcification of tumor with islands cf 
residual viable tumor seen surrounding 
blood vessels (No. 144, left eye). Marked 
inflammatory cell infiltrate is seen in cho- 
roid and extending into sclera (hematoxy- 
lin-eosin, original magnification x 40). 
Bottom right, Residual viable tumor seen 
in area of cobalt 60 treatment (No. 144, left 
eye). Large epithelioid cells are seen sur- 
rounding blood vessels. Areas of necrosis 
and inflammation are seen in periphery of 
fields (hematoxylin-eosin, original magniti- 
cation x 16). 
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fe.” Dose rates are easily adjusted in 
the eye plaques by varying the num- 
a. ber and specific activity of the seeds. 
. “he same is not possible with the 
cobalt 60 plaque. Indeed, older cobalt 
o plaques, with their continued 
-decay are often delivering dose rates 
below 35 wads/kr to the tumor apex. 
i In terms of nermal ocular tissues, it 
-y Was soon:clear that they were better 
` protected with the use of the iodine 
125 plaque. This was anticipated for 
several reasons. The low energy of 
iodine 125 allowed the stainless steel 
plaque to protect adjacent ocular 
structures from the radiation. This 
would not be thecase with other forms 
of local isradiation, such as cobalt 60. 
The energy of cebalt 60 precluded any 
notable gadiatien protection by the 
plaque. The design of the iodine 125 
plaque was directional with an open 
face toward the tumor. This means 
_ that the tumor received the radiation 
without attenuation, since there was 
no stamless steel between the tumor 
and the iedine 125 seeds (Fig 3). Reti- 
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nal damage adjacent to the plaque 
was minimal. This was not the case 
with the cobalt 60, where the radiation 
damage extended from the area adja- 
cent to the tumor to several millime- 
ters away. Figure 7, bottom right, 
shows retinal damage approximately 
5 mm away from the tumor. The fall- 
off of dosage 15 mm away from the 
plaque seemed to protect the lens 
from cataract formation (Fig:6, bot- 
tom right). We observed minimal radi- 
ation damage to the optic nerve from 
either iodine 125 or cobalt 60:-during 
the period studied. It is conceivable 
that long-term studies might show 
additional adverse radiation effects, 
ie, optic atrophy and retinal neevascu- 
larization. However, the twomonth 
period between removal of the radia- 
tion source and enucleation is compa- 
rable to a two-year observation period 
in man. This is adequate time to 
observe radiation effects." We would 
like to stress that this is a detailed 
report of only two animals and that 
more quantitative data are needed. 
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The use of iodine 125 need not be 
restricted to malignant melanoma of 
the eye. We have advocated the use of 
iodine 125 in the treatment of large 
choroidal hemangiomata and retino- 
blastoma.?"* Retinoblastoma in. chil- 
dren is treated at the present time 
with external radiation and by cobalt 
60 plaques.’* Because of the lower dose 
to surrounding orbital tissues, iodine 
125 would decrease if not. prevent- 
entirely the incidence. of secondary 
orbital sarcomas." In addition, retino- 
blastomas are frequently multicentric 
and specially designed plaques con- 
taining iodine 125 could treat involved 
areas of the eye while protecting both 
vital intraocular structures as well as 
surrounding osseous and soft tissues. 
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-© Herpes simplex virus (HSV) produces 
- a wide variety. of ocular disease in man. 
“Although host factors are important in 
determining this variation, it is possible 
‘that the different clinical patterns of her- 
ular disease may be attributed at 
tally: ‘to the differing biological 
of specific strains of HSV. To 
heory, we compared the anterior 
ent disease produced by infecting 
rabbit corneas with seven different strains 
ot HSV. We found that these seven differ- 
cent strains produced different patterns of 
ocular disease in the rabbit eye. This also 
nay occur in humans, and we hope to 
define. the biological differences that 
‘Cause one strain to produce disease more 
“severe than that Moduced by another 
‘strain. : 

(Arch Ophthalmol 98:1458-1461, 1980) 





i Here simplex virus (HSV) pro- 
duces a variety of ocular disease, 
‘ranging from self-limiting. benign 
_. blepharitis, conjunctivitis, or dendritic 
_. keratitis to potentially blinding disci- 
form stromal edema, necrotizing stro- 
_ mal keratitis, and uveitis. Much atten- 
“tion has been focused on host factors 
in. determining these disease pat- 
terns, > but relatively little attention 
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has been given to the differences- 
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Strain Specificity of Clinical Isolates 


of Herpes Simplex Virus 


Arden H. Wander, MD; Ysolina M. Centifanto, PhD; Herbert E. Kaufman, MD 


among virus strains within a single 


type that may account for the varia- 


tion in herpetic ocular disease. 

Some HSV strains appear to pro- 
duce specific disease patterns in the 
rabbit cornea that simulate the vari- 
ous forms of human herpetic ocular 
infections. Based on work by Irvine 
and Kimura,’ Metcalf et al‘ studied an 
experimental disciform edema and 
necrotizing stromal keratitis model in 
the rabbit cornea by direct intrastro- 
mal inoculation with the RE strain of 
HSV. Sery and associates, on the 
other hand, were unable to induce 
disciform edema or necrotizing kerati-. 
tis with several widely divergent HSV 
strains. Apparently, only certain 
strains produce recurrent ocular dis- 
ease; however, even if only type 1 
strains are considered, some seem 
more virulent than others. 

Although host factors are impor- 


tant, previous laboratory experience. 


suggests. that the different clinical 
patterns of herpetic ocular disease 
may be attributed at least partially to 
the differing biological behavior and 
virulence of specific strains of 
HSV." For this reason, we com- 
pared the anterior segment disease 
produced by infecting rabbit corneas 
with comparable titers of seven dif- 
ferent strains of HSV in a system that 


minimized host variations. 


_ MATERIALS AND METHODS © 
Virus Strains 


The RE, F, G, Shealey, Hicks, CGA3, and 
McKrae strains were used. The MeKrae 
strain was isolated from a patient in our 
laboratory. The Hicks and G strains were 
type 2 strains; the other five strains are 
type 1. 


ox 10, 


All strains were stored at —70 °C and 


grown on HEp-2 cells to produce virus 


stocks. The growth medium consisted of 
Eagle’s Basal Medium supplemented with 
10% fetal calf serum, 1% glutamine, sodium 
bicarbonate, and antibiotics. The titer of 
each virus stock was determined using 
RK-13 monolayer cultures. 

To be certain that observed differences 
were not just a function of the size of the 
inoculum, we tested three concentrations 
of the Hicks and G strains and five concen- 
trations of the CGA3, F, McKrae, RE, and 
Shealey ‘strains as follows: G, 3.5 x 10°, 
x 10°, and «107 plaque-forming units:per 
mL (pfu/ml); Hicks,4.5 x 10‘, x 105 and) 
* 10° pfu/mL; CGA3, 3.20 x 10%, x 105. 
x 10°, x 10, ando x 10 pfu/mL; Fy” 
1.80 x 10°, x 10", Xx 10, x 10°, and x 10" 
pfu/mL; McKrae, 840 x 10°, x 108, x 10", 
x 10°, and’ «x 10° pfusmL; RE, 6.35 x 10°, 
x 10% x10, and x 10° pfu/mL; 
and Shealey, 1.65 x 10, x 10, x 108, 
x 16, and x 10° pfu/mL. 


; “Inoculation of Rabbit Corneas 


Sixty-two New Zealand white rabbits 
weighing 3 to 5 kg were used. Three inter- 
locking -10-mm -trephine incisions were 
made. into the ‘superficial epithelium of 
each cornea. The animals were then ran- 


- domized: No local anesthesia was used. In 


each case, the lid was pulled tightly, provid- 


‘ing a cul-de-sac into which 106 uL of virus 


suspension was dropped. The liquid was 
moved back and forth over the cornea three 
times. The. lid was then closed and the eye 
rubbed. twice. Both eyes of two rabbits 


were inoculated for each concentration of 
= virus suspension. 


The animals were observed with the 
slit-lamp biomicroscope on a masked 
(blind) basis every two to three days for the 
first two weeks and then weekly for a total 
of 42° days. The observer, who had no 
knowledge of the infecting strain, zraded 
and described stromal edema, stromal scar- 
ring, corneal vascularization, and uveitis. 
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Hight after instillation 












se was classified as fol- 
‘4+, one-dendrite present; 
l T the corneal epithelium 
4 half the epithelium involved; 
: 3 or the epithelium 









; the entire epithelium 
graphic defects were de- 






was classified as follows: 
mal edema, infiltration, 


riag present. and iris detail 
, edema, infiltrate, and/or 


aka a l+, 
ient obvious but the iris 
, iris vessel. engorge- 
nd iris edema with sur- 
y present; 3+, iritis sufi- 
corneal edeme; and 4+, 
1a present. Iris atrophy 
‘tery muscle atrophy, when 

-deseribed. 











> Statistical Analysis 


` Fo. analyze : che statistical significance of 

the differences between strains. exact non- 

“parametric retheds were used. Random- 
ization methcds most appropriate for the 
sample sizes were employed. 


‘RESULTS 
Differences: Between ‘Strains 


The incidence of the various forms 
“of herpetic ocular disease produced by 
these seven strains is shown in Fig 1. 
Hicks and G, both type 2 strains, 
roduced relatively benign Cisease. In 
y 16.7% G-strain-inféċted and 
; s-strain-infeeted eyes 
dritie epithelia! disease devel- 
; in 83% f each, mild stromal 
keratitis dev eloped. Mild iritis was 
noted in f eyes infected with G 
strain and 58% of eves infected with 
Hicks strain A 





























I strains ran the 
gamut of herpetic ocular disease. The 
CGA8 strain preduced only mild clas- 
sic dendritic-epithelial disease in 45% 
of the eyes; these eyes healed in all 
cases by day 19 This strain produced 
no stromal keratitis, while mild iritis 
was apparert im only 30% of these 

Y Ves. 

he F rain produced self-limited 
dr helal disease in 75% of 

#8 healed by day 12 in all 

tases. This siran also produced stro- 
mal keratitis in 50% of eyes. In 25%, 
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mild corneal vascularization devel- 
oped, and in 15%, disciform-lixe stro- 
mal edema developed. In 80% of the 
eyes infected with this strain, mild 
iritis developed, while in 10%, consid- 
erable posterior uveitis developed in 
addition. 

The McKrae strain was similar to 
the F ‘strain with respect te ocular 
disease. Dendritic epithelial disease 
developed in 80%, while geographic 
epithelial defects also develeped in 
30% of these eyes. Stromal keratitis 
developed in 60%, while mild corneal 
vascularization occurred i in 50%. Disci- 
form-like stromal edema was noted in 
20% of these eyes, while iritis eecurred 
in 80%. The McKrae~ strain was 
unique, “however, in that it caused 
death from encephalitis i in all animals 
infected with this strain. 5 

Ophthalmologically, the RE and 
Shealey strains produced substantial- 
ly more severe ocular disease than the 
other strains. The RE strain caused 
dendritic disease in 95% and geo- 
graphic epithelial defects in 50% of 
eyes infected with this strain: In all 
eyes infected with the Shealey strain, 
dendritic disease developed, while 60% 
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Fig 1.—Percentage of eyes exhibiting disease during 42-day observation period 
eyes were infected with type 2 strains G and Hicks; 20 eyes were infected wit! 
strains CGA3, F, McKrae, RE, and Shealey. : 


form-like stromal edema in 5% of eyes 
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[By Stromai Necrosis 
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of these eyes progressed to gear. 
ic epithelial defects, Stromal disease 
was apparent in 70% of RE-infected 
eyes, with corneal vascularization evi- 
dent in 65%. Disciform-like stromal: 

edema was noted in 15% of these eyes, 
and in 10%, necrotizing stromal kera- 
titis deve loped that went.on to total 
corneal vascularization. Stromal dis- 
ease occurred in 80% of eyes infected 
with the Shealey strain. Corneal vas- 
cularization occurred in 55% and disci- 


infected with this strain. The Shealey 
strain produced necrotizing stromal | 
keratitis and total corneal vasculariza- 
tion in 15%. Shealey and RE were the 
only strains that produced necrotizing 
stromal keratitis and total corneal 
vascularization. Finally, iritis was evi- 
dent in 95% of RE-infected eyes and 
90% of Shealey-infected eyes. 
Statistically: significant. differences 
between strains were found for epi- 
thelial disease (P < .01) and stromal 
keratitis (P < .01), but not for iritis 
(P > .10). The P values:were based on 
exact Kruskal-Wallis test. Because 
we used comparable but different 
virus titers for each strain, we sub- 
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“various herpes virus strains. 


jected our data to the Spearman rank 
correlation’? to determine whether ti- 
‘ter differences. between strains were 
significant in producing the differ- 
ences in pathologic patterns among 
“these seven strains. The P value 
obtained based on the Spearman rank 
correlation was greater than .50, indi- 
cating no statistically significant as- 
sociation between the incidence of dis- 
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Fig 2.--Percentage of observations showing epithelial disease produced by infection 





Fig 3.—Percentage of observations showing stromal disease produced by infection with 


ease and virus titer differences 
between strains. 

These seven HSV strains also dif- 
fered with respect to the severity of 
the type of disease they produce. In 


comparing the severity of epithelial . 


disease caused by various strains, we 
again noted that the G, Hicks, and 
CGA3 strains produced mild epithelial 
disease. The disease produced by the F 








“Relationship Between 
Concentration of Virus and 
incidence of Epithelial and 

Stromal Disease in Two Strains cf 

“Type 1 Herpes Simplex Virus 










- Virus l 
‘Inoculum, M 
Plaque- Epithelial Stromal 4 
Forming Lesions, involvement, 
<=: Units % of Eyes % of Eyes 





CGA3 strain 







3.2 x 10° 100 0 
32x 10° 50 0 
3.2 x 10° 50 0 
3.2.x 10° 0 o 
3.2 x10 25 0 
Shealey strain 

1.65 x10 100 400 
4.65 «x 10° 100 100 
1.65. x 10 100 50 
1.65 x 10° 


1.65 x 10° 


strain was somewhat more severe, 
while the McKrae, RE, and Shealey 
strains produced a considerably high- 

er incidence of moderate to severe | 
epithelial disease (Fig 2). 

In comparing the severity of stro- 
mal disease (Fig 3), we saw that the G, 
Hicks, and CGA8 strains produced 
essentially no stromal disease. Mild 
stromal keratitis was apparent in 7% 
of observations involving the F strain... 
and 32% of observations involving the _ 
MecKrae strain. Only the RE and 
Shealey strains produced severe stro-.» 
mal keratitis. 


Effect of Titer Within Strains 


We also found, as did Taktikos and ~ 
Aurelian, that there is a relationship 
between the incidence of disease and 
the titer differences within strains. 
However, variations in titer did not 
significantly alter the disease pattern ., 
produced by a specifie strain. With the ~ 
CGA8 strain, for example, the inei- 
dence of dendritic disease increased 
with inereased titer of inoculum (Ta- 
ble). The CGA8 strain failed to pro- 
duce stromal disease at any titer, how- 
ever. Dendritic disease was produced 
in all eyes infected with the Shealey 
strain regardless of titer, and stromal 
disease occurred with high incidence, 
even at the lowest titer (Table). 





COMMENT 


Clearly, these seven different HSV 
strains demonstrate different ` pät- 
terns of ocular disease in the rabbit 
eye. The Hicks and G strains, both 
type 2 strains, are relatively benign, N 
although they can cause epithelial dis- `? 
ease and minimal. stromal keratitis 
when infected with an inoculum of 
high titer. The type 1 CGA3 strain 
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and total corneal vascularization. 
CONCLUSION 


The seven strains of HSV that we 
tested demonstrated different disease 
patterns manifested by varying ten- 
dencies to cause stromal disease in 








» New Zealard white rabbits. We con- 


clude that strain-specific differences 
even within a given virus type account 
















< for the variability in disease patterns 
produced in the rabbit eye in this 
study. If this is true in the rabbit eye, 


it is. probably true in the human. 
Although host factors are important 


in determining the type of herpetic 


ocular disease, we believe that the 
particular virus strain causing the 
infection may be even more impor- 
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juries to human cor- 
treated with mesodermal 
ctor (MGF) in organ culture to 
ine whether MGF stimulates repair 
an corneal endothelium. Injured; 
neas were incubated in organ 
-co’s medium in the pres- 

absence of MGF for 72 hours. 
as evaluated in flat-mount prepa- 
y light microscopy. For all do- 
GF accelerated the healing re- 
e by a more rapid rate of repopula- 





‘dead zone) and by an increased width of 
the zone of activated cells peripheral to 
“the dead zone. In donors 59 years of age 
younger, MGF stimulated an increase 
in the number of mitotic figures. 

(Arch Ophthalmol 98:1462-1466, 1980) 


esodermal growth factor (MGF) 

7 isolated by Weimar and Haragu- 
hi from mouse submaxillary glands 
is a potent mitogen for corneal fibro- 
blasts in tissue culture (K. H; Haragu- 
ochi VoL. Weimar, and R: J. Knox, 
unpublished data). In organ culture, it 
_ Stimulates hypertrophy and mitosis of 
: corneal stromal cells. of both the rab- 

sbi d the rat In vivo, Rich et al* 
found that MGF accelerates the 
of penetrating knife wounds 
the rabbit cornea. 
We have recently shown that MGF 
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stimulates the healing of freeze-thaw 
injuries to the rabbit cornea! endothe- 
lium in organ culture.’ The purpose.of 
this study was to determine whether 
MGF would stimulate repair of human 
corneal endothelium following injury. 
Compared with the rabbit, human cor- 
neal endothelium has been shown to 
have a low regenerative capacity in 
vivo.* However, Doughman et al* 
have described a heretofore unappre- 
ciated regenerative potential of hu- 
man endothelium in organ culture fol- 
lowing freeze-thaw injuries to the cor- 
nea. 











Postmortem 
Time, hr? 






Age, yr 















35 $ 26 


39 22 





Cause of Death oon 


Normal Healing Pattern Study. 
23 40 Cancer, type unknown 4 : 
57 15 Cancer of brain e Ao 
79 31 Aortic valve disease: : : 


5 
66 27 Metastatic carcinoma: 4 s 
53 82 Cancer of cervix: § 
65 32 i 


5 
Meningitis, cerebral 5 


vascular accident: 


60 32 Cancer of prostate “2 4 
; . Mesodermal Growth Factor (MGF) Study 
Viral pneumonia. Eee 3 


BY : 40 Systemic cancer : 34 MGF 3 


Motor vehicle accident 


Stimulation of Repair of Human Corneal Endothelium 


in Organ Culture by Mesodermal Growth Factor 


MATERIALS AND METHODS 


Human eyes that were unsuitable for 
human. transplantation owing to cause of 
death or advanced donor age were used. 
After enucleation, donor eyes were stored 
at 4 °C in a. moist chamber. When we 
received the globes, the corneas were dis- 
sected with a 2- to 3-mm scleral rim and 
were placed in Ringer’s solution for a few 
minutes prior to injury. 

Standardized areas of cells in the endo- 
thelium were killed by transcorneal <reez- 
ing with the glaucoma probe (tip, 4 mm in 


diameter) of a cryosurgery unit at -120°C o 


for 15 s; 


Following the freeze injury, the corneas es 


Table 1.—Clinical and Organ Culture Data on Paired Corneas 


Days in Organ Culture 
primeira anaana, 
Cornea 1 Cornea 2 












6 
6 
6 
5 
L 
6 
7 
7 
7 


+MGF 3 


*From time of death until placec in organ culture. 
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were placed im approximately 10 mL of 
sterile culture medium at room tempera- 
ture for 20: mutes prior te culture. For 
culturing, the corneas were placed with the 
endothelial side down. in prewarmed Dul- 
eco's Medium (4,500 mg of glucose per 
) Supplemented with the following: 
glutamine, 2 ammole/L; penicillin, 100 
JL; streptomycin, 100 ng/mL; and 
= amphotericin E (Fungizone), 0.25 pg/mL. 
-Each cerriea was incubated in 15 mL of 
medium in a 50-mL culture flask (DeLong) 

at 34.3 °C in andncubative shaker operated 

to cireulate the corneas slowly around the 
‘bottom of the Sask. 
< A total of 1€ pairs of corneas were used 
in these studies: Ten pairs were used to 
establish the paitern of corneal endothelial 
repair im our organ culture system from 
one through seven days. The remaining 
eight pairs wese used to evaluate the effect 
of MGF on eorseal endothelial wound heal- 
ing. Toone cornea of each of these pairs 
was added 5 ge of MGF per milliliter of 
are medium, The other cornea, incu- 
te the absence of MGF, served as its 
"hese pairs of corneas were incu- 
‘days. The control corneas 
‘were included in the data 





























fro 
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used to establish the one-through-seven- 
day pattern of endothelial repair. 

Following incubation, corneas were 
fixed in Carnoy’s solution for 24 hours, 
then 70% ethyl alcohol for 24 hours, and 
then distilled water overnight. The corneas 
were stained in Ehrlich’s hematoxylin for 
four minutes, destained in 0.5% hydrochlo- 
ric acid for 15 to 20 s, and “blued” in 0.5% 
sodium bicarbonate for two minutes. 

The endothelium and Descemet’s mem- 
brane with some stromal fibers attached 
were pulled from the stroma. Six radial 
cuts were made, and the preparation was 
mounted in glychrogel, endothelial side up, 
on a microscope slide. The glychrogel was 
modified from that of Zwemer* by the 
addition of 4 g of gelatin rather than the 
3 g originally described. : 

Repair of the freeze-thaw injuries to the 
endothelium was evaluated by counting the 
total number of mitotic figures and by 
measuring the diameter of the dead zone 
and the width of a zone of activated cells 
that surrounds the dead zone. 

Mesodermal growth factor was isolated 
in this laboratory from male mouse sub- 
maxillary glands after the method of Tay- 
lor et al,“ but with the addition during all 


Fig 1.-Top, Low-power view of healing corneal endothelial 
wound showing dead zone (extreme left), enlarged. cells. of 
activated zone (center), and normal endothelium (extreme right). 
Arrow indicates pyknotic, dead cells. Dark cells are mitotic figures 
(Ehrlich’s. hematoxylin, original magnification x 28.8). Bottom, 
Higher-magnification views of dead zone (left), activated zone 
(center), and normal, uninjured area (right) (Ehrlich’s hematoxy- 
lin, original magnification x 90). 


eee pab 
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' + 3? 
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preparatory steps of 0.001M benzamidine. . 
hydrochloride, a protease inhibitor.’ The 
crude mesodermal growth factor was: then 
further purified by reverse-flow recycling: 
chromatography on a fractionating column 
(Sephadex G-100-[5.0 x 100.cm]) to remove 
traces of epidermal growth factor. The 
MGF fraction was allowed to recycle twice 
prior to its collection on the third pass. The 
partially purified growth factor was subse- 
quently desalted by dialysis, lyophilized, 
and stored asa powder in a freezer at 
—80 °C. Prior to use the growth factor was 
solubilized in ice-cold water, twice distilled 
in Pyrex, then sterilized by filtration with 
a 0.45-p filter. PB os as 


RESULTS 


The eyes used in these experiments — 
were obtained from donors of widely 
varying ages and causes of death 
and at various postmortem times (Ta- 
ble 1). í 


Healing in Control Corneas 


Transcorneal freezing resulted in. 
circular wounds in which standardized’ 
areas of endothelial cells were killed in 
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Fig.2.—Wound edge showing endothelial cells becoming spindle 
shaped and migrating into dead zone. Multinucleated endothelial 
cells (arrows) at wound edge: (Ehrlich’s hematoxylin, original 
magnification x 90).. 


Activated Zone Width, pm 












. Fig 3.~Top, Width of activated zone of endothelial cells in 
~ wounded corneas from one: to seven days in organ culture. 
< Bottom, Width of dead zone in wounded corneal endothelium 
“from one tò seven days in organ culture. 














` Dead Zone Width, y 
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Days in Organ Culture 







; ig 4.—Endothelial cells covering center of wound of control after 
ix days in organ culture (Ehrlich: s hematoxylin, original magnifi- 
ation x20). 





Table 2.—Width of Activated Zone Table 3.—Width of Dead Zone 
After Three Days in Organ Culture After Three Days in Organ Culture 










; Width. of Activated Zone, p* ~ Width of Dead Zone, p* 
paai i ceo ermal anmam, 
Without mort =o. With MGF Difference Age, yr Without MGF} With MGF Difference 

ee 35 3,339: 2,560 779 
1,344, 







4,703 3,360 










2, 228 =, 172 







5 184 ` 4,304 880 

4,976 2,816 —2,150 

5,456 > 4,432 ~1,024 y 
S0 4,800 : 3,264 —1,536 a 





3,229 


=Phired t test aaa the following: t= 8:2324, P < 007. *Paired t test yielded the following: t = 7.5116, P < .001. 
MGF indicates mesodermal: growth factor. ; MGF indicates mesodermal growth factor. 
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the center of the cornea. By 72 hours 
after injury, the wound could be di- 
vided into three morphological zones. 
In the center, corresponding to the 
areaof freeze-thaw injury, was a dead 
me that was either completely 
_ denuded of cells or that was populated 
by pyknotic. killed cells (Fig 1, top 
[extreme left of photemicrograph] 
and bottom left). Peripheral to this 
dead zone was an activated zone (Fig 
1, top[center of photomicrograph] and 
bottom center) characterized by cells 
“that were irregular in outline and 
hypertrophic, of which many were 
multinucleated (Fig 2). The nuclei of 
_ these cells varied greatly in size and 
contained numerous large nucleoli. 
Many dividiag cells were found in this 
area and in ‘the peripheral, uninjured 
area (Fig 1, top [extreme right of 
photomicrograph] and bottom right). 
The cells near the wound edge were 
spindle shaped and were migrating 
into the killed area (Fig 1, bottom left, 
and Fig 2). 
Control corneas incubated in organ 
ulture for various periods up to and 
neluding seven days showed a grad- 
al continuous healing pattern 
characterized by an increase in the 
width of the activated zone (Fig 3, 
top) and a decrease in the diameter of 
the previously denuded area (Fig 3, 
bottom). In-a few cases, Descemet’s 
: membrane was completely covered by 
regenerated endothelium by six to 
seven days (Fig 4), 


Effects of Mesodermal Growth Factor 


The effec: of MGF on the healing 
processes described above was studied 
-by incubating pairs of human corneas 
inthe presence and absence of MGF 

or three deys. 
Activated and Dead Zones.—In every 
< case, endothelial wounds treated with 
< MGF had wider activated zones (Table 
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Fig §.—Amitoiic cell division (arrows) after three days in organ 
culture (Ehrlich's hematoxylin, original magnification x 180). 











Age. yr Without MGF* 







Mean 151 








*MGF indicates mesodermal growth factor. 


Fig 6.—Mi‘stic cell division after three days in organ culture. Dark 


cells are &l in mitosis (Ehrlich's hematoxylin, original magnifica- 
tion x 90% ; 


Table 4.—Number of Nitotic Figures per Whole Mount After Three 
@ays in Organ Culture 


No. of Mitotic Figures per Whole Mount 
emeena i mnia, 


35 120 248 +128 
50 f ; 


< Older Than 60 yr 















With MGF Ditfersnce 






+63 
2 +99 


aft 





{Paired t test yielded the following: t = 3.9690, P < .05. : 


{Paired t test yielded the following: t = 1.5007, P < .03 (not significant). 


2) and narrower dead zones (“able 3) 
than did the untreated contro. These 
differences were statistically: signifi- 
cant. The data in Tables 2 ard 3 also 
suggest that in control corness (with- 
out MGF), there are donor age-related 
differences in the rate of healing of 
human corneal endothelium. With 
increasing age there is a significant 
decrease in the rate of filling n of the 
dead zone (r = .73, P < .05). în addi- 
tion, reduced rate of development of 
the activated zone with inereasing 
donor age is strongly suggested 
although not statistically significant 
(r = 66, P< .1 > .05). 

Cell Division.—Both amitotie (Fig 5) 
and mitotic (Fig 6) cell divisians were 
observed in all injured cornsas. We 
also found that MGF sign ficantly 
increased the number of mitotic fig- 
ures in donors 59 years of age or 
younger. For donors 67 years ef age or 
older, there was a slight but insignifi- 
cant decrease in the number oz mitotic 
divisions (Table 4). 


COMMENT : 

The results of this study demon- 
strate two major findings. 

First, corneal endothelial healing 
occurred by enlargement and migra- 
tion of cells surrounding the wound 
edge and by production of new cells by 
both amitotic and mitotic cell divi- 
sion. e 
Second, MGF accelerated the heal- 
ing responses of human corneal endo- 
thelium in` organ culture following 
freeze-thaw injury by a more rapid 
rate of filling in of the dead zone and 
by an increased width of the activated 
zone for all donors. and an increase in 
the number. of mitotic figures:in do- 
nors 59 years of age or younger. 

These results correspond to those 
for rabbit corneas in organ culture 
following freeze-thaw injury.’ This is 
in contrast to previous in vivo studies, 
which have shown the rabbit to have 
regenerative capacity of the endothe- 
lium far surpassing that of the 
human, in which repair is believed to 
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occur almost entirely by enlargement: 
and migration of existing cells.: 

To investigate the effects of MGF 
on the healing of human corneal endo- 
thelium, we have used an organ cul- 
ture system that is unique in that it 
‘uses a completely defined medium 
(serum free) and that supports long- 
<- term growth of the corneal endothe- 
lium. During the course of our investi- 
‘gations on the healing of human endo- 
thelium in organ culture, we observed 
-age-related differences in the rate of 
healing. With increasing ‘age there 
was in general a corresponding: de- 

crease in the rate of fill-in of the 
originally killed area and in the num- 
_ ber of mitotic cell divisions. Baum et 
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"al" have also observed age-rela 





ferences in the growth of hi 1 
endothelial cells in tissue culture with 


a progressive decrease in cell growth 


with increasing donor age. Their data 
indicate that with donors over 60 
years of age, the majority of cultures 
exhibited no growth. Adelman et al? 
have further shown that there is a 


delay in the time of onset and a 


decrease in the magnitude for both 


DNA synthesis and cell division in rat 


salivary glands with increased age 


following injection of isoproterenol. . 
changes have 


Similar age-related 
been described following partial hepa- 
tectomy in rats." 
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organ culture human corneal endo- 


thelium has regenerative capacity 


heretofore unrecognized in vivo. We 
-have confirmed their findings in our 
-organ culture system and have further 


shown that human endothelium main- 


-tains the potential for mitotie cell 
‘division in wound healing. By use of 


organ culture techniques it may be 


=- possible to discover the basis for these 
“differences and the mechanism by 


which. MGF increases the regenera- 


- tive capacity of corneal endothelium. 
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Ocular Hypotensive Effects of Timolol i in Cat Eyes 





Hsin K. t 


© The effects of timolol-on the aqueous 
amor (Abi) aermation and AH outflow in 
eyes were simultaneously studied with 
ninucws infusion method under con- 
ant intragcuiar pressure. The rate of AH 
ation was reduced 28%, 56%, and 
, Fespeciively, by 0.005%, 0.025%, and 
15% ot timetol solution infused intra- 
| was no significant 
ange of an autflow after the administra- 
- tion of timolol: it was noted that the pupil 
"was dilated by 0.025% and 0.15% timolol 
< solutions. To determine the action mecha- 
es nism of timəlol to inhibit AB formation, 
experiments. əf: carbonate dehydratase 
inhibition were performed with various 
concentrations ‘of timolol. No ‘appreciable 
“enzyme inkisition. was noted with timolol 
-at concentrations up to 0.5%. It Is thus 

| eoncluded that the action mechanism of 
timolol to intitiit AH tormation‘difters from 
at of carbonate dehydratase inhibitors. 
(Arch Opiihalmo! 98:1467-1469, 1980) 
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imolol is a f-adrenergic blocking 

agent that has been shown to be 
effective in reducing the intraocular 
pressure in normal subjects’ and in 
patients with open-angle glaucoma.” 
In the patient with open-angle glauco- 
ma, either a single treatment? or long- 
term treatment’ with timolol reduced 
the IOP without significantly altering 
the outflow facility. By using Huoro- 
photometric methods, Coakes and 
Brubaker* reported that timolel sup- 
pressed aqueous humor (AH) forma- 
tion and had no effect on anterior 
chamber volume or endothelial per- 
meability in the normal human eye. 
However, no direct evidence is avail- 
able so far to confirm the ocular mech- 
anism of timolol action.’ The purpose 
of this study is to use an anesthetized 
cat as a model to determine, directly 
and simultaneously, the effect of 
intracamerally injected. timolol on the 
AH formation and AH outflow under 
constant normal IOP. : 

Carbonate dehydratase inhibitors 
are potent agents in lowering IOP 
through suppression of AH secre- 
tion. Whether or not timolel has 


inhibiting activity on this enzyme is 
not clear. Therefore, the effect of 


timolol on carbonate dehydratase was 
tested in. vitro using the enzyme 
obtained from dog erythrocytes. 
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METHODS 
AH Formation and AH Outflow 


Methoxy-"'C-inulin (5 to 20 mCi/g): was 
obtained. commercially (New England. Nu- 
clear, Boston). Male and female 
weighing 2 to 35 kg, were anest 


patically. During the experimental period 
additional pentobarbital was admi: 

intravenously when necessary 
an. adequate level of anes 







for stabilization. A 25- “gangs 
was ‘filled with AH-like. olati 
nected to a pressure transducer ( 0. 
RP-1500), and placed through the c 
into the anterior chamber to determine th 
IOP. A few minutes later, a stable IOP was 
obtained and was maintained throughout 
the experimental period. The second 25- 
gauge infusion set was used to infuse the 
AH-like solution that contained “C-labeled 
inulin and placed through the cornea and — 
pupil into the posterior chamber. The third. 
25-gauge infusion set was introduced into 
the anterior chamber to serve as an over- 
flow outlet for the AH. The height of the’. 
outlet was adjustable, so that a constant 
IOP could be maintained by changing the ; 
height of the open end. ms 
The sterile, buffered. AH-like solution 


with “C-labeled inulin (2 pCi/dL) was 


infused into the posterior. chamber by a 
calibrated infusion:pump at a constant rate. 
of 40 L/min. This solution was mixed with 
the natural AH produced in the eye. Partof 
the mixed solution flowed -out through the 
normal outflow facility and part. of. it: 
through the artificial overflow outlet. It.” 
had been shown that no-significant inulin 
was lost-into the vitreous and adequate 
mixing of inulin had taken place under this 
experimental condition.’ 

After the initial equilibrium period of 30 
minutes, the overflow solution was sam- 
pled in 20-minute intervals, Samples of the 
overflow solution were cheeked for protein 
content using the method described by 
Bradford.” Any sample that contained 
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more than 600 mg total protein per decili- 
ter was discarded because the rate of AH 
formation was variable under such a condi- 
tion.” Radioactivities in the infusion solu- 
tion and collected overflow solutions were 
determined using a scintillation counter 
(Beckman LS-3133T). 

The rate of AH formation was calculated 
from the rate of infusion and the inulin 
concentration in the infusion and overflow 
solutions according to the following equa- 
tion’: Cjr; = C, (r; + ry), where C; and C, 
are inulin concentrations in the infusion 
and overflow solutions, and r; and ry are 
the rates of infusion and AH formation in 
microliters per minute, respectively. The 
rate of AH outflow: was calculated as fol- 
lows: 














































ry + Ti = Toutttow + overflow: 


The rate of overflow was the average 
value, in microliters per minute, of the flow 
rates obtained at each 20-minute collection 
period. 

The protocol of each experiment con- 

- sisted of a 30-minute equilibration. period, 
followed by an 80-minute sample collection 
period to establish the control values of AH 
formation. rate and AH outflow rate. The 
infusion solution was then switched to an 
-AH-like solution containing “C-inulin plus 
‘various concentrations of timolol. This was 
followed by another 30-minute. equilibra- 
tion period and 80-minute sample collection 
period. 
The data .were analyzed . statistically 
‘using the method of Garg and Oppelt.* 
Paired t test was performed and each eye 
was used as a control by itself. The results 
were expressed as arithmetic mean + SEM 
in all tables. 





Carbonate Dehydratase inhibition 


The ciliary processes have the enzyme 
» @arbonate dehydratase that is involved in 
AH. formation. To determine whether or 
not timolol decreases IOP through inhibi- 
tion of carbonate dehydratase, the activity 
_ of timolol to inhibit carbonate dehydratase 
‘was tested by using the method. of Maren 
et al.) This involved the determination of 
the time required to- lower. the pH (10 to 
1.4) of 1 mL. of carbonate buffer (0.3M 
sodium carbonate ‘and 0.2M sodium bicar- 
~-bonate) by carbonic acid produced from 
hydration of carbon dioxide that was. bub- 
bled continuously in the reaction. vessel 
kept in a water bath at:0 °C. The change in 
pH was noted by the change in-color of the 
indicator, phenolsulfonphthalein, which 
was added to the reaction vessel: For inhi- 
bition studies, various concentrations of 
- timolol were. added:in the presence of a 

“fixed quantity (2 enzyme units) of carbon- 
< “ate dehydratase and the residual activity 
of the enzyme was determined. The source 
~of enzyme inthe experiments was carbon- 
ate dehydratase of dog erythrocytes that 
“contain mainly high activity (C-type) 
enzyme.” It has been shown that the 
human ciliary processes also contain main- 
ly high activity (C-type) carbonate dehy- 
dratase, so it is valid to use the dog 
erythrocyte enzyme that is more readily 
available. 
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Timoilol, % 









Table 1.—Effect of Timolol on Aqueous Humor (AH) Formation 


“Rate of AH Formation, pL/min 
Yanna Ere oats meneame aed 
“Control 





0.005 7 94215. 6.0 + 1.3* —28 
0.025 7 10.6 + 0.6 4.8 + 0.9* —56 
0.15 9 15.9 +12 4.8 + 1.2" -71 













Change in 
Treated: Rate, % 


“414 + 0.8 

















=P <..05 as compared to control with paired t test. 















Timolol, % 








RESULTS 


Table 1 summarizes the effect of 
continuous infusion of timolol solution 
on the rate of AH formation. The 
rates of AH formation were reduced 
28%, 56%, and 71% by administration 
of 0.005%, 0.025%, and 0.15% of timolol 
solution, respectively. Sham proce- 
dures were carried out and failed to 
produce any significant change in the 
rate of AH formation. 

Table 2 shows the effect of contin- 
uous infusion of different concentra- 
tions of timolol solution on the rate of 
AH outflow. No differences were 
noted after timolol solution infusions 
or sham procedures. 

Neither 0.005% timolol solution nor 
sham procedures produced any effect 
on the pupil size of anesthetized cats, 
but the pupil was dilated after the 
administration of 0.025% and 0.15% 
timolol solution (Table 3). 

Timolol in concentrations of 0.005%, 
0.025%, 0.15%, and 0.5% produced no 
effect on carbonate dehydratase ac- 
tivity; indicating that timolol does not 
reduce the rate of AH formation 
through inhibition of carbonate dehy- 
dratase in the ciliary processes. 


COMMENT 


The results obtained in this reo. 


search showed that timolol given 
intracamerally decreased the rate of 
AH formation and had no effect on 


Table 2.—Effect of Timoiol-‘on Aqueous Humor (AH) Outflow 


- -Rate of AH Outflow, „L/min 
Control 
0 7 18.0210 185216 3 
0.005 7 15.8 E13 16.8 + 10 8 


0.025 7 20.4 + 2.0 210 + 18 4 
0.15 9 18.9 + 2.2 18.5 +13 4 


Table 3.—Effect of Timolol on Pupil Size of Cats 


No. of en Change in 
Timolol, % Experiments Control Treated Rate, % 
0.025 7 1.4 + 0.4 3.1 + 0.5 121 
0.16 4 1.7205 3.5 + 0.6 106 










Change in 


Treated Rate, % 


Pupil Size, mm 





AH outflow of the cat eye. These 
findings support the data reported by 
Helal et al” that timolol, administered 
intravenously, decreased the IOP via 
inhibition of AH production of the cat 
eye. These results also support the... 
findings of Coakes and Brubaker’ and 
Zimmerman et al,’ who used tonomet- 
ric and tonographic measurements in 
their experiments. 

Barany’ reported previously that 
the rate of AH outflow was dependent 
on the IOP. In this method, the IOP 
was maintained at a constant, normal 
level. Therefore, the AH formation 
should not affect the AH outflow 
through a change of the IOP. - 

It should be pøinted out that con- 
centrations of timolol used in this 
experiment were higher than those 
expected to be reached in the AH 
clinically; Concentrations lower than 
0.005% infused intracamerally did not 
show any significant responses on the 
rate of AH formation. One of the 
possible reasons that higher concen- 
trations were needed in this study 
would be that the effect of timclol on 
the. AH formation did not reach the 
maximum level as yet during the sam- 
ple collection period (30 minutes to 110 
minutes-after administration of tim- 
olol): It. was. shown by Zimmerman 
and Kaufman that the maximum 
effect of clinically administered tim- 
olol on IOP could not be reached until 
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about. feur scars after the drug 
admimistratioa, while drug penetra- 
tion was reasénably rapid.’* However, 
the samp e œleztion period could not 
be extended - ‘ond 110 minutes after 

i stration, because when 
© of anesthesia was 
vo hours or longer, the 
mation started fluc- 
; which would render 
ve of AH formation 























known that carbonate 


iubbard WA, Getson AJ, et ak 
€ decrease in normal volun- 


i JPY. Kaufman HE: Timolol: A 
gagent for the treatment of 
hihalmol 95:601-604, 1977. 
z Harbin: R, Pett M, et al: 
o oot outtlow. Znvest Ophthal- 
mol Vis Set IEEEL ECA, 1977. 
: Ser tair JR, iae GO, y omela, MB: 





baker RF. The ‘mechanism 
T intraocular pressure. Arch 


The treatment of glaucoma: 
agents, Drugs 18:25-32, 1979. 
W Measurement of aqueous 

f BE ialen: rates by posterior-anterior 
chamber: perfusion with inulin: Normal values 


' Ophhalmology and Philately: I. 
Stamps-—Vladimir Petrovich Filatov (1875-1956).— Vladimir 
‘iatov graduated from the University of Moscow in 1904 
-and then became an ophthalmologist. He became chairman 
ai the Department of Odessa in 1911 and founded the first 
bank in 1981. Filatov, who was a member of the 
_ Russian Academy of Sciences, was the first ophthalmolo- 
isl to use autopsy eyes for corneal transplants. 
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dehydratase inhibitors such as aceta- 
zolamide reduce IOP through inhibi- 
tion of carbonate dehydratase in the 
ciliary processes.** It is interesting to 
note that timolol suppresses AH for- 
mation without inhibiting carbonate 
dehydratase, indicating that timolol is 
a different class of drug that inhibits 
AH formation. Although timolol is a 
f-adrenergic blocking agent, whether 
or not its effect on AH formation is 
mediated through B-adrenergie block- 
ade remains to be determined. 
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It was noted that 0.025% and 0.15% 
of timolol dilate the pupil significant- 
ly. So far, no such property has been 
reported. At clinically administered 
doses, timolol has been reported not to 
change the pupil size. 
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DIAGNOSTIC OPHTHALMIC 
~ ULTRASOUND and BIOMETRY 
with COMPUTER ANALYSIS 
SPONSORED BY THE 
POST GRADUATE INSTITUTE OF 
THE NEW YORK 
EYE AND EAR INFIRMARY 
OCTOBER 17, 1980 


RICHARD S. KOPLIN, M.D. 
CLYDE R. LOCKE, M.D. 
MARTIN GERSTEN 
NEW YORK EYE AND EA EAR INFIRMARY 
~ BARTON L. HODES, M.D. 
NORTHWESTERN UNIVERSITY 


_ Rone day course in basic sonography and echography 
including a review of the fundamentals of Biometry. 


AMA-CME Credits, Category 1: 8 
~> Registration fee: $75.00 
For registration and further information, please write: 


Jane Stark, Registrar 
— Post- Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


Ps New York Retina Course 
MANAGEMENT OF RETINAL DISEASE: 


ART OR SCIENCE? 


Date: Saturday, January 24, 1981 
Time: -9:00 a.m. to 5:00 p.m. 
Place: Uris Auditorium— cornell Medical College 
York Avenue at 69th Street 
New York, New York 10021 


> Panel Discussions, Lectures and Clinical Presentations 
-of Cases of: 
Hemorrhagic Macular Degeneration 
Diabetic Retinopathy 
Retinoschisis 
Traction Retinal Detachment 
Lattice Degeneration 
Subclinical Retinal Tears 
Guest Faculty 
William Benson, M.D. 
Robert J. Brockhurst, M. D- 
-`Je Wallace McMeel, M.D. 
Taylor Smith, M.D. 
Retina Faculty of Manhattan Eye, Ear & Throat 
Hospital & New York Hospital 
For registration and further information contact: 
Course Coordinator: Jesse Sigelman, M.D. 
515 East 71st Street 
New York, we York 10021 
212-472-45 
Fees: Attendings ee 00 (eae payable to “Retina Course”) 
Fees: Residents $50.00 
Registration includes luncheon at Griffis Faculty Club 


Richmond Eye and Ear Hospital 
and the 
Division of Neuro-Ophthaimology, 
Medical College of Virginia 


oe Present 


CURRENT TRENDS IN OPHTHALMOLOGY 


September 5 and 6, 1980 
Richmond Academy of Medicine 
Richmond, Virginia 


PROGRAM DIRECTOR: Thomas P. Stratforc, M.D. 


This program will present a balanced program of principles 
and practices of current clinical diagnostic and therapeutic 
approaches in Retino-choroidal vascular disease. Glaucoma, 
Pediatric Ophthalmology-Strabismus, Cornea-External dis- 
eases, and Neuro-Ophthalmology. Each session will be- 

followed by panel discussion with audience participation. | 


Approved for 11 hours AMA Category | Credit. 


GUEST SPEAKERS: LOCAL PARTICIPANTS: 

Thomas D. France, M.D. Charles J. Blair, M.D. Paul R. McNeer, M.D, 

David A. Hiles, M.D. James t Brown, M.D: John B. Sethorst,. M.D. 

H. Dunbar Hoskins, M.D. Andrew P. Ferry, M.D.. Paul M. Shigkin, M.D: 

Philip Knapp, M.D. James E. Gillespie, M.D. Thomas P. Stratford, M.D. 

Maicoim L. Mazow M.D. R. Kennon Guerry, M.0. Edward. A. Waybright, M.D. 

William E. Scott, M.D. John W. Harbison, M.D. Robert S. Weinberg, M.D. 

Robert B. Welch, M.D. Walter Mayer, M.D. Davis B. Wyatt, M.D. 
Keith W. McNeer, M.D. a 


REGISTRATION INFORMAT ION: 
Physicians : $175.00 
Residents and Fellows $ 50.0 


For Additional Information Contact: 

Tricia Stevens, Program Coordinator, 

5700 W:-Grace Street, #109, Richmond, VA 23226 
(804) 288-9166 or 282-8707 





2 car of Events 





1980 


© igisi 


öcutoplontis Symposium, Anni Arbor, 
Aug 14:18. > 

The Correction ofSargical Aphakia, Rochester 

American: kate, Rochester, NY, Aug 15-16, 

‘am. ot Ohio. State University, 

ike Lodge Resort, Dellroy; Ohio, Aug 


Mich, 













Lens Seminar, Maryland General 
imare, Aug 28-Sept 7. 
1 i iy of the Optic Disc, Berne, 
itzeriand,. ais 3. 


‘September 


The Ocular Vasculature, Cambridge, England, 
Sept 1-2. 

implant ‘Course, Stuiskill, the Netherlands, 
oo Sept 10-17, 

$ Minois: Society dt Ophthalmology and Otolaryn- 
‘gology, Hèl lidey na, Moline, ii, Sept 12-14. 
the International: Society of 
"Ophthalmic Utracound, Nijmegen, the Neth- 
“erlands, s 16-19. 


















cil of Opt: 
` où Apel 19m 


Professor Ju es ai president; 
_Dr E. - Maumee, vice-president; Prof 


Barrie Jones (London); 
(Caracas, Venezuela); 
4 Jukar, Senegal); Prof J. 
dor}: Prof T. Krwawiez 
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Orbital Update Course, University of Utah, 
Snowbird, Sept 19. 

Weish Cataract Surgical and intraocuiar Lens 
Congress, Houston, Sept 27-Oct 1. 


October 


Ocutome/Fragmatome Workshop, university 
City Holiday inn, Philadelphia, Oct 2-3. 

Practical Approach to Common Ortital Dis- 
eases, Albany Medical College, Albany, NY, 
Oct 9. 

Royal Australian College of Ophthalmologists 
and Ophthalmological Society of Naw Zea- 
land, Christchurch, New Zealand, Oct 29-Nov 
3. 


November 


American Academy of Ophthaimology, Chicago, 
Nov 2-7. 

international College of Surgeons, Las Vegas, 
Nov 6-7. 


York); Dr E. Malbran (Buenos Aires); 
Dr F. Newell (Chicago); Dr M. M. El 
Din Said (Alexandria, Egypt); Prof H. 
Saraux (Paris); and Prof W. Straub 
(Marburg, West Germany) atzended 
the meeting. 

Dr Maumenee gave a reporton the 
organization of the 24th International 
Congress of Ophthalmology n San 
Francisco (1982), which will be held in 
association with the American Acade- 
my of Ophthalmology. The main 
reports for the congress will be as 
follows: 


: December 2 


Annual Clinical Meeting, Kansas City Society ot 








Center Hotei, Kansas: City, Mo, Dec 4 
1981. 


~< January — 


Symposium on Ocular. Trauma, Uveitis d 
tinal Disorders, San Diego, dan 30 


May 5 


Congress of the Pan-American Society 
thalmology, Acapulco, Mexi: ; 
International. Symposium on 
mors, Schwerin, German: De mi cta 
lic, May 17-20. 


August 


International Symposium on Orbital Disorders, 
Amsterdam, Aug 31-Sept 2. ; 


1. Such advances in surgical tech- 
niques as those concerning the cornea 
(J. Barraquer, Bogota, Columbia), 
cataracts (J. Charleux, Lyons, 
France), and the vitreous (R: Machem- 
er, Durham, NC) and glaucoma and 
biological aspects of ocular reaztions 
in surgery (S. Mishima, Tokyo) will be 
discussed. 

2. Such advances in diagnostic tech- 
niques and genetics as those concern- 
ing electrophysiclogy (H. Henkes, 
Rotterdam), ultrasonography (K. Os- 
soinig, lowa City), automation of pe- 
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rimetry and modern methods of sub- 
jective examination of the eye (F. 
Fankhauser, Bern, Switzerland) mod- 
ern analytic genetics and the eye (I. 
Maumenee, Baltimore), and multifac- 
torial heredity in ophthalmology (J. 
Francois, Ghent, Belgium), will be 
reported. 

Prof Deutman reported on the rela- 
tions of the council with the World 
Health Organization. Our council will 
be a liaison between the ophthalmo- 
logical societies, the International 
Agency for Prevention of Blindness, 
and the World Health Organization 
and will communicate to the affiliated 
societies the most important informa- 
tion. 

Prof Barrie Jones reported on the 
International Agency for Prevention 
of Blindness and Prof Miller on the 
International. Study Committee on 
Teaching and Continuing Education 
in Ophthalmology. 

The council received an extensive 
report.on the standardization of the 
electrophysiologic. examinations in 
ophthalmology from Prof H. Van der 

-Tweel (Amsterdam), chairman of a 
committee composed of Prof Tazawa, 


8 ` Dr Hellner, Dr van Lith, Dr Carr, and 


Dr Lawwill. 

The council is in favor of. colored 
labels for eye drops (or ointments): 
red for mydriatics, green for. miotics, 
yellow for anesthetics, blue for anti- 
. bioties, and brown for corticoste- 
roids. 

The council edited the .Perimetric 
Standards and Perimetric Glossary, 
“which was published by Dr W Junk 
NV, PO Box 13713, NL-2501 ES The 
Hague, the Netherlands. 

Two new societies, the Jordanian 
Ophthalmological. Society and the 
Ophthalmological Society of Singa- 
pore, joined the International Federa- 
tion. 

Finally, the council accepted with 
gratitude the donation of a Duke- 
Elder Medal by Lady Phyllis Duke- 
Elder. 

The next meeting will be held in 

Acapulco, Mexico, in May 1981. 


Award Given—The University of 
Iowa, Iowa City, awarded its Distin- 
guished Alumnus award to Dr Alson 
E. Braley, formerly professor and 
head of the Department of Ophthal- 
mology. 
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well as a physician? If so, there is. an 
annual art exhibit of national caliber, 
strictly for physicians who are artists. 
It’s the American Physician’s Art 
Association (APAA) and organization, 
now in its 43rd year. It meets annually 
with the Southern Medical Associa- 
tion (SMA) and presents its yearly 
exhibit. The APAA has nearly 500 
members across the country. In 1980, 
the SMA meets in San Antonio, Tex, 
from Nov 16-19. All physicians who 
work in the fields of painting, sculp- 
ture, photography, graphic arts, de- 
sign, and creative crafts are encour- 
aged to join the APAA to submit 
entries for the November exhibit. 
Membership is open to all physicians. 
Southern Medical Association mem- 
bership is not required. Those inter- 
ested should write to Milton S. Good, 
MD, 610 Highlawn Ave, Elizabeth- 
town, PA 17022. 


Symposium.—The European Council 
for the Study of Strabismology will 
hold a symposium in Amsterdam on 
Sept 3 and 4. For further information 
contact Prof R. A. Crone, Academisch 
Ziekenhuis, Eerste Helmersstraat 104, 
1054 EG Amsterdam, the Nether- 
lands. 


Symposium.—The Albany Medical 
College and Eastern New York Oph- 
thalmology Society will hold a sympo- 
sium on “Practical Approach to Com- 
mon Orbital Diseases” in Albany, NY, 
on Oct 9, 1980.:The guest speaker will 
be Dr Richard Collin of London. For 
further information contact Dr Greg- 
ory B. Krohel, Department of Oph- 
thalmology, Albany Medical College, 
Albany, NY 12208. 


Annual Meeting.—At the annual 
meeting of the American Ophthalmo- 
logical Society, Dr William F. Hughes 
of Chicago was e.ected as the new 
president. Dr R. W. Hollenhorst of 
Rochester, Minn, will be the vice-pres- 
ident. The new secretary-treasurer 


will be Dr Thomas Kearns of Roches- - 
ter, Minn. Dr Stanley Truhlsen will. 


continue as editor of the Transac- 
tions. The Howe Medal was awarded 
to Dr Frederick C. Blodi. The next 
meeting will be held at The Home- 
stead, Hot Springs, Va, May 24-27, 
1981. 


Art Exhibit—Are you an artist as 









-Annual Clinical Meeting.—The an- 
nual clinical meeting of the Kansas 
City Society of Ophthalmology and 
Otolaryngology will be held Dec 11-12, 
1980, at the Crown Center Hotel in 


‘Kansas City, Mo. For further infor- 


mation. contact Mr Ronald Cosens, | 


Executive Director, 3036 Gillham Rd, 4 
_ Kansas City, MO 64108. i 


 Conference.—The All India Ophthal- 


‘mological Conference will be held Jan 
-10-18, 1981, at the R.N.T. Medical Col- 


lege, Udaipur, India. The main sympo- 
sium will deal with ocular therapy. For 
further details contact the Organizing 
Secretary, Dr M. R. Jain, Professor 


‘and Head, Department of Ophthal- 


mology, R.N.T. Medical 
Udaipur-Pin-313001, India. 


College, 


Congress.—-The XIII Pan American 
Congress of Ophthalmology will be 
held in Acapulco, Mexico, May 10-15, 
1981. For additional information con- 
tact the Direccion, XIII Pan American 
Congress of Ophthalmology, Apartado 
Postal 11-566, Mexico 11, DF, Mexi- 
co. 


President Installed.—Dr Jerome 
Dersh of Reading, Pa, was installed as 
president of the Pennsylvania Acade- 
my of Ophthalmology and Otolaryn- 
gology on May 22, 1980. The presi- 
dent-elect is Dr Donald B. Kamerer of 
Pittsburgh. 


President Elected.—Dr Bruce `E, 
Spivey, executive vice-president of 
the American Academy of Ophthal- 
mology and president of the Pacific 
Presbyterian Medical Center in San a 
Francisco, was elected president of 
the American Board of Medical Spe- 
cialties and chairman of the Coordi- 
nating Council for Medical Educa- 
tion. 


Seminar.—-The first International 
Intraocular Lens Seminar will be held 
at the Southampton Princess Hetel in 
Bermuda, Aug 28-Sept 1. This is spon- 
sored by the Friedenwald Eye Clinic 
of the Maryland General Hospital. For 
further information contact Verna 
Lloyd or Lynn Rouchard, 7800 York 
Rd, Baltimore, MD 21204. 
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TEARS PLUS 


THE COMFORTABLE ARTIFICIAL TEAR. 


In a clinical study conducted by a private practitioner 
on 93 patients, more than 4 out of 5 felt Tears Plus was 
comfortable in the eye} 

COMFORT IS BUILT INTO THE NEW 
TEARS PLUS FORMULATION. 

Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
—without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 
pH of the eye quickly and avoids stinging and you’ve 
got the comfort your patients want. And deserve. 
RECOMMEND TEARS PLUS: IT’S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergan Report Séries No. 162, 1979. 


AIIGRCAN e harmaceuticals, Inc. 
Irvine, CA 92713 
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The Eye of Horus l 
The-origin of today’s prescription symbol “Rx” goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. ; 



































































Introducing 


~OPHTHALIVIC SOLUTION 1% 


For Topical Treatment of 
: Epithelial Keratitis Caused by Herpes Simplex Virus 





STERILE 


oe 95% of Patients Responded 


: During controlled clinical trials 95% of 
patients (©2 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
ic ulcers were re-epithelialized in a 
: mean time of 6 and 7 days, respectively. 








antly More Convenient 
jent applications 

middle of the night dosage 

. None fthe blurring. and inconvenience 








St to 9D Drops Daily 
One drop every 2 hours while awake 
until herpetic lesion has completely 
re-epithe ial ized, then one drop every 4 
hours for? i days post-re-epithelialization. 





0 “saya . Sdaysafter VIROPTIC iheräpy 
Effective in 138 of 150 patients 
Unresponsive or Intolerant to 
Idoxuridine or Vidarabine 
In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine. 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6and 12 days, respectively. 


_ Please see following page for brief summary of prescribing information. 


“The First Antiviral Product From A 
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Tifluricine) 






OPHTHALMIC SOLUTION, 1% 


STERLE 





DESCRIPTION; VIROPTIC® is the brand name for trifluridine {also 
known as trifluorothymidine, F3TdR,F3T), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethy!-2’-deoxyuridine. 
VIROPTIC sterile ophthalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chioride, and thimerosal 0.001% (added as a preservative). 


CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimidine 
nucleoside with in vitro and in vivo activity against Herpes simplex virus, types 
1 and 2 and vacciniavirus. Some strains of Adenovirus are also inhibited i 
vitro. 

Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 


--uveal inflammation may enhance the penetration of trifluridine into the 


aqueous humor. Unlike the results of ocular penetration of trifluridine in vitro, 


- Secarboxy-2’-deoxyuridine was not found in detectable concentrations 


within the aqueous humor of the human eye. 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal- 
mic Solution, 1% is indicated for the treatment of primary keratoconjunc- 
tivitis and recurrent epithelial keratitis due to Herpes simplex virus, types 1 
and 2. VIROPTIC is also effective in the treatment of epithelial keratitis that 
has not responded clinically to the topical administration. of idoxuridine or 
when ocular toxicity or hypersensitivity to idoxuridine has occurred. Ina 
smaller number of patients found to’ be resistant to topical vidarabine, 
VIROPTIC was also effective. 


‘The clinical efficacy of VIROPTIC in the treatment of stromal keratitis and 
uveitis due to Herpes simplex.or ophthalmic infections caused by vaccin- 
iavirus and Adenovirus has not been established by well-controlled clinical 
trials. VIROPTIC has not been shown to be effective in the prophylaxis of 
simplex virus keratoconjunctivitis and epithelial keratitis by well- 
controlled clinical trials. VIROPTIC js not effective against bacterial, fungal 
or chlamydial infections of the cornea or nonviral trophic lesions. 
During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 81 
with dendritic and 14 of 16 with. geographic ulcers) responded to VIROP- 
TIC therapy as evidenced by complete corneal re-epithelialization within the 
14 day therapy period. In these controlled studies, 56 of 75 (75%) patients (49 
of 58 with dendritic and 7 of 17 with. geographic ulcers) responded to 
idoxuridine therapy. The mean time to comeal re-cpithelialization for 
deridritic ulcers (6 days) and geographic ulcers (7 days) was similar for both 
therapies. In other clinical studies, VIROPTIC was evaluated in the 
treatment of Herpes simplex virus keratitis in patients who were unrespon- 
sive or intolerant to the topical administration of idoxuridine or vidarabine. 
VIROPTIC was effective in 138 of 150 (92%) patients (109 of 114 with 
dendritic and 29 of 36 with geographic ulcers) as evidenced by comeal 
re-epithelialization. The mean time to.corncal re-epithelialization was 6 days 
for patients with dendritic ulcers and 12 days for patients with geographic 
ulcers. 


CONTRAINDICATIONS: VIROPTIC. brand Trifluridine Ophthalmic 

Solution, 1%, is contraindicated for patients who develop hypersensitivity 

réactions or chemical intolerance to trifluridine: . 

WARNINGS: The recommended dosage and frequency of administration 

should not be exceeded (see Dosage and Administration). 

PRECAUTIONS: 

General: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% should be 
prescribed only for patients who have a clinical diagnosis of herpetic 
keratitis. 


VIROPTIC may cause mild local irritation of the conjunctiva and comea 
when instilled but these effects are usually transient. 





Although documented ‘m vito viral resistance to trifluridine has not been 
reported following multiple exposure to VIROPTIC, the possibility exists 
of viral resistance development, : 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential. Trifluri- 
dine has been shown to exert mutagenic, DNA damaging and cell 
transforming activities in various standard m vitro test systems, and 
clastogenic activity in Vicia jaba cells, 

Although the significance of these ‘test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may cause 
genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is unknown 
at this time. The oncogenic potential of trifluridine in rodents is being 
evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women unless the 
potential benefits outweigh the potential risks. 

Nursing Mothers: It is unlikely that trifluridine is excreted in human milk after 
ophthalmic instillation of VIROPTIC. because of the relatively small 
dosage (<5.0 mg/day), its dilution in body fluids and its extremely short 
half-life (approximately 12 minutes). The drug should not be prescribed 
for nursing mothers unless the potential benefits outweigh the potential 
risks. 

ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning or stinging upon 
instillation (4.6%) and palpebral edema (2.8%). Other adverse reactions in 
decreasing order of reported frequency were superficial punctate kerato- 
pathy, epithelial’ keratopathy, hypersensitivity reaction, stromal edema, 
irritation, keratitis sicca, hyperemia, and increased intraocular pressure. 
OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution should be quickly expelled from the conjunctival sac. 
Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion: occur, the 75 mg dosage of 
trifluridine in a 7.5 ml bottle of VIROPTIG is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and adults 
with neoplastic disease produce reversible bone marrow depression as the 
only potentially serious toxic effect and only after 3-5 courses of therapy. The 
acute oral LDsọ in the mouse and rat was 4379 mg/kg or higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the comea of the affected eye every two hours 
while awake for a maximum daily dosage of nine drops until the corneal 
ulcer has completely re-epithelialized. Following re-epithelialization, treat- 
ment for an additional seven days of one drop every four hours while awake 
for a minimum daily dosage of five drops is recommended. 

If there are no signs of improvement after seven days of therapy or complete 
re-epithelialization has not occurred after 14-days of therapy, other forms of 
therapy should be considered. Continuous adminsitration of VIROPTIC for 
periods exceeding 21 days should be avoided because of potential ocular 
toxicity. i oats 

HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 
sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle of 7.5 ml. 
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Reliability 

injecbon molding is the most 

eonsistent and reliable method for 

producing intraocular lenses 

Our ability to manufacture lOL’s 

owilh Guaranteed repeatability has 

gamed IOLAB its leading position 

iÐ The industry 

More than 20 years of experience in 
Cision optics has enabled us to 

eate a high technology 

— manufactunng process which 

| produces the design, size and power 

of each lens with exact control 

In addition, the diopter power 1s 

engraved on the lens mold, thus 

identifying specifically the power 


of thedens as itis being 
fed with precision and 
‘ancy 

ads in the state-of thear 

yn of intraocular lenses 
and Markie Vandervort, supervisor 
Of anyechon molding operations, 
knows that this leadership starts 
with the 100-ton force which begins 
our Manutactunng process 
We make 12 lens designs with 1 
to 25 00 powers in O.5d ine: 
All have the same optical quality 
with power variation of not more 
than a normal © 25d 
We guarantee it 
Por IOEAB customer information 
service please call 
Toll Free 800 854-1761 
loll Free in Cahfornma 
800 472-77 707800 472-7813 
Telephone 714 599-8347 
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The Ultimate Instrument for 
Glaucoma Management 


The Alcon Applanation Pneurnatonograph® 
offers you the latest solid state technology for 
intraocular pressure measurement and glau- 
coma management. This unit will allow you to 
completely expand your knowledge of the pa- 
tients aqueous dynamics through both tonome- 
tric and tonographic studies. The unique 
method of applanating the comea allows pres- 
sures to be taken when the patient is sitting or 
reclining. In fact the Pneumatonogzaph is so 
sensitive that detailed pulse waves ean be per- 
manently graph recorded. 

For more detailed information, send this 
ad with your name and address to Surgical 
Products Division, Alcon Laboratories, Inc., 

PO. Box 1959, Fort Worth, Texas 76101. 


Alcon Surgical 








1479. 


Actual Size 


3 


Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 


MACHEMER 
AUTOCLAVABLE 
INFUSION 
CONTACT LENS 


The lens was designed to be used with the 
Clinitex VISC-X but is also useful for other : 
vitreo-retinal procedures, endophotocoagulation, 
and for office examinations. 


Attaches directly to infusion supply; 
syringe; or Clinitex infusion manifold, 
which provides controlled infusion 
flow, drip or steady stream. 


\ 
Lens diameter 9.8mm; weight 3 gr., 7% gr. w/hose: 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 


Autoclavable Scratch Resistant Quartz Lens 
CLINITEX division of cooper medical devices corp. 


183 Newbury St. 
Danvers, MA 01923 


Name 


Address 


City State Zip 
QO PLEASE SEND MORE INFORMATION. 








COURSE AND WORKSHOP 
IN 
CONTACT LENS FITTING 


SEPTEMBER 26-27, 1980 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 


“HOW TO FIT A PATIENT STEP BY STEP” 


Taking Measurements Designing Lenses Ordering Lenses 
Checking out the Lens Insertion and Removal Evaluation of 
Problems Assessing the Well-fitted Lens Follow-up Care 


_ LECTURERS 

JORGE N. BUXTON, M.D. PHYLLIS LAMONICA 
G. PETER HALBERG, M.D. SOLOMON LIEBOWITZ, M.D. 
FRANK B. HOEFLE, M.D. FRED NEWMAN, M.D. 
RONALD JACOBS, M.D. ROBERT PRESTON, M.D. 
STEPHEN E. KELLY, M.D. ROBERT J. RIECHERS, M.D. 
JAMES J. KOVERMAN DAVID SCHAFER, M.D. 

MICHAEL J. YELLEN, 0.0. 


This course is designed for ophthalmologists desiring to start a fitting 
program; and. ophthalmic technicians sponsored by ophthalmologists. 


Registration fee: $150.00 
Limited enrollment 
AMA-CME Credits, Category 1: 16 


For registration, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


PERMA TWEEZ* ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the only patented self- 
correcting needie in existence, Battery operated instrument 
sterilizes itself when current flows. No-puncture safety feature 
also helps prevent infection, Simple enough to be used by laymen 


(for cosmetic purposes only). 


Thousands of units sold for such varied professional application 
as removal of inverted eyelashes to cosmetic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.95 
O invoice after 30 days 

O Check enclosed 

30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-124 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. 


STREET 
c/s ZIP 












‘The leading edge in ophthalmic 
surgery begins with our 160- 
degree needle... 


In 6 or 8-wire diameter, the Davis + Geck 
new 160-deqree needle is ideal for cataract 
arii ieie aay pe 


LO O = mee Its depth 
ofi pass is designed to encourage 
precis=approximation and 
minimize posterior gapein — 
delicate ophthalmic closures. 

_ For ease of handling, it's 
ssed. The needle 
dra 









"It’s made of a special blend of 
ys, to resist bending and breaking. 
on't glare under the li li 
needles can. 
new 160-degree micro 
peedeisoneofa al line of 


HE OPHTHALMIC NEEDLE 
~ YOU'LL PREFER TOMORROW 
Ol LL FIND ON OUR SUTURES : 
TODAY. 


ophthalmic needles that come in a variety of 


able sutures, Davis t Oe cos are 


suture and on silk. 
















diameters and arc sizes. 


..- and ends with our sutures. 


For procedures requiring nonabsorb- 







New 160° 


available on Dermalon® monofilament nylon o 





bsorbable suture, 

Ge on Dexon® = 

polyglycolic acid 

ion O procedures you. 

se; predictable 
ures when you close 

















OCULAR DRUG THERAPY > 
UPDATE 1980 


Presented by the University of California, Irvine 
- Department of Ophthalmology. 


October 10 and 11, 580 | 
The Newporter Inn, Newport Beach, California 


A current review of drug therapy in the manageme: 
of ocular problems, Ocular Drug Therapy— Update 19€ 
is approved for 9 hours of C.M.E. credit in Category I: 
the AMA Physician’s Recognition Award. 

The guest faculty is composed of an outstanding gror 
of international ophthalmology leaders reviewing the ve 
latest information. Moderator for the session is Dr. Irvi 


H. Leopold, Chairman, Department of Ophthalmolog 
‘University of California, Irvine. 


Registration fee is $50.00. For information or registr 


tion, write to OCULAR DRUG THERAPY—UPDAT 
1980, University of California, Irvine, Department 


Ophthalmology, 19722 7 Jimboree Blvd., Irvine, CA 9271 
Allg IERGAN | 


This program is supported by a grant from 
Allergan Pharmaceuticals, Inc., Irvine, California 92713 ©1980 Allergan Pharmaceuticals 
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Only one of 


these ocular 


steroids provides what yo! 
actually prescribe every time 


the clear one. 


orometholone 


INFLAMASE’ FOR 


(prednisolone sodium phosphate) 1% 


prednisolone 
acetate suspension 


INFLAMASE” PORTE 
(PRE DNISOLONE SODIUM PHOSPHATE) TA OPHTHALMIC SOLUTION 
DESCRIPTION: 
done sedhum phosphate 10a 
fequivalent to Precinisotone 0 85i) 
wous buffered, isetotuc solution 
Hum phosphate, socwm chonde 
chlonde and edetate disodium 


“Licensed under patent No 3134.718 


and 
with 


of pemo 
preserved 


INDICATIONS: 
Sled responsive 
Wa. Core 


inflammatory candifions of the palpebral and 
ang anterior segment of the globe. such as 
me rosacea, superficial punctate ke 

> cyclilis. selected infects par) 

stern use} scepied fo obtain iż 


dexamethasone 
suspension 


able ditningtion ui edema and uvfianumation, ianea iy 
ical radiating. on thermal buros, or peneiratian ol foree be 
inflarnase Forte ophthadiag sotution ys recommended | 
severe inflareiations parieularty wher unusually n 
desked. in stebba case. of anteno segment oye de 
adrengoorical honnane therapy may De regue Whon t 
siructures ate myvolved, oyster therapy ts Nees cary 


CONTRAINDICATIONS 
Acute superficial herpes 
oyla Sttuciees. vaca, varncethe ane! mOS 
of the come: and componciva tuberscutoses 
sensy to a component of Hus caecicalion 


WARNING 
t 


Employment of sieo} medication an the treatment of 


senper  kerattes. tungal 
oiher 


ob H 








It’s the only 





one that gives patients © 





-the full labeled concentra : 
in every clear drop. 


When yau treat a deep-seated inflammation 
such as iskis or uveitis, you often prescribe a 
potent ocular steroid. If your selection is a 
steroid saspension, there’s a good chance 
(according to a recent study*) that your 
patient may receive 29% or less of labeled 
_ drug concentration. 

Ocular suspensions require vigorous 
_ shaking to suspend the medication. Of the 
100 patients studied, 63% did not shake their 
< medicationat all. In fact, none of the patients 
¿uin the study shook their medication suffi- 
ciently“... t0 suspend the corticosteroid fully? 
The obvious conclusion is that whether or not 
your patients shake ocular suspensions, 
they are unlikely to receive the labeled con- 






*Apt LA, et aizPatient compliance with use 
of topical oo athalmic corticosteroid 
suspensions: AJO 87:210-214, 1979. 





INFLAMASE*FORTE 


centration of medication you prescribe. SS 


Inflamase Forte (prednisolone sodium 


phosphate) is a clear solution. Unlike 
suspensions, it does not require shaking. So 
there is never any doubt as to how much of 
the labeled concentration your patient is 
receiving. With Inflamase Forte, the con- 
centration will always be 100% of 

what you prescribe in each and 
every drop. So, for effective, 
poten: anti-inflammatory 
activity in moderate to 
severe ocular inflam- 
mation, prescribe 
the clear solution— 
inflamase Forte. 











(prednisolone sodium phosphate) 1% solution 


Smith, Miller and Patch 
Division of Cooper Vision, PR, Inc. 
San German, Puerto Riso 00753 


© Smith, M Herasd Patch 1979 


simplex keratitis quires great caution; frequent slit-lamp microscopy 
is mandatory, 


Prolonged ase ‘Tay result in coma, damage to the optic nerve, 
defects in wisuml acuity and fields of vision, posterior subcapsular 
cataract fornation, or may aid in the establishment of secondary 


a a : Ocular infectionsfrom: pathogens liberated from ocular tissues. 





t these diseases causing thinning of the cornea or sclera, perfora- 
tion has been krewn to occur withthe use of topical steroids. Acute 


oe purulent untreata infection of the eye may be masked or activity 


Omsence of stercid medication. Topical steroids are 

nol "effective in: Mustard gas keratitis and Sjogren’s keratoconjunc- 

tivitis.. Sale of intensive or protracted use of topical steroids dur- 

ing pregnancy nas not been substantiated. If irritation persists or 

devsions, petiers should be advised to discontinue use and consult 
prescribing physician. 





80-5-0279 


PRECAUTIONS: 

As fungal infections of the comea are particularly prone to develop 

coincidentally wi long-term local steroid applications, fungus in- 
vasion must be suspected in any persistent corneal ulceration 
where a steroid has been used or is in use. ` 
intraocularpressure should be checked frequently. 
These products are sterile when packaged. To prevent contami- 
nating the dropper tip and solution, care should be taken. not to touch 
the eyelids or surrounding arcas, with the dropper tip of the bottle. 
Keep bottle tightly closed n not in use. Protect from light. 


ADVERSE REACTIONS: 

Glaucoma:avith optic nerve damage, visual acuity and field defects, 

posterior subcapsular cataract formation, second: ocular infec- 

tons. Midi pathogens liberated from ocular tissues, perforation of 
globe, 
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AUTOMATIC TANGENT SCREEN 











— 


Thanks to the microcomputer you can offer 
high speed, low cost automatic visual field test- 
ing to every patient without a highly skilled 
technician or a large equipment investment. 
The Automatic Tangent Screen lets you 
analyze central fields effortlessly, yet with 
the highest possible degree of accuracy. 

Affordable to any practice, the Automatic 
Tangent Screen comes with a user’s manual, 
patient response pushbutton, manual examina- 
tion wand, readout record forms, detachable 
power cord, and wall mounting hardware. 

The Automatic Tangent Screen can be made 
an economical asset to your practice. If you'd 
like more information, just complete and return 
the coupon below. 






















: THE 
peice 5 : ( COMPUTATION ) 
Çi Tai shee ne ae AE a a : COMPANY 
Phone: ( ver : 5185 Mercury Point . San Diego, CA 921 1 


Avase 714-560-6117 


SYMPOSIUM ON THE OPTIC NERVE 


October 9 and 10, 1980 $ 


11th Annual Course of the Edward S. Harkness Eye Institute 
College of Physicians & Surgeons of Columbia University 
New York City 


A review of the major aspects of optic nerve disease will be presented by members of the Department of 


| Ophthalmology and guest lecturers. 


Course Director: Myles M. Behrens, M.D. 
Second Algernon B. Reese Lecturer: David G. Cogan, M.D. 


Topics will include: 


è Basic anatomy and physiology 

e Clinical and electrophysiological tests of optic nerve function 

© Aspects of optic nerve pathology 

è Optic nerve compressive syndromes with their radiologic evaluation (including computerized 
tomography) and surgical treatment (orbital & neurosurgical approaches) 

® Other optic nerve decompressive surgical techniques 

è Papilledema and other forms of disc swelling 

© Congenital optic nerve anomalies 

© Hereditary optic neuropathies ~ 

® Toxic and medica! optic neuropathies 

e Optic neuritis and ischemic optic neuropathy, and 

è Glaucomatous optic atrophy 


Fee $200; resident’s fee $100 14 Credit hours, Category 1, A.M.A.’s P.R.A. 
For information and application forms, please contact: 
Dr. Elizabeth C. Gerst, Director 
Continuing Education Center 
630 West 168 St., New York, N.Y. 10032 
(Telephone: 212 694-3682) 
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Correspondence 


_ Cataract Formation 


: : -To the Editor. -Skalka and Prchal, in a 


recent article (ARCHIVES 98:269-273, 


1980, reported activity of erythrocyte 
=o galactokinase (GK) and galactose-1- 
“phosphate uridyl transferase (GPUT) 


in a large group of patients with 
advanved cataract formation. Reduc- 
tion ef activity of at least one of these 
enzymes was found in a large propor- 
tion, nearly half, of those patients 
with “idiopathic ”» bilateral cataract 
formation whe were younger than 50 
years. I have locked carefully at their 
oo fer these- patients. 

r their Table 1 as a whole, there 
me suprising, no correlation’ be- 


tween GK activity and GPUT activity 


ue r= = 102). For successive enzymes 
dna metabelic pathway, such as GK 
and GFUT, one might have expected 





some relationship, whether positive or 


a negative. 


If we look only. at the black patients 


“in Table 1, we dò find a relationship. 


. “The cerrelation between 


GK and 
GPUT for these patients was strong 
(r = 389, P = .005, two-tail ied), al- 
lowing nearly 90% of the variance in 
one enayme te be accounted for by the 
other. (This correlation is even strong- 
er, in fact is 1.00, when calculated 
from ranks iby the nonparametric 
Spearman methad.*) 

The correlation between GK and 


_» GPUT for Blaek persons differs sig- 


nificantly (z = 280, P= .005, two- 


_ tailed) trom the correlation (very close 
-to zero) for white persons,” 


© There may be another relationship 
in) the data, however, between 
enzyme.activi.y and type ef cataract, 
particularly pesterior subcapsular cat- 
aracts. All black persons but one in 
their Table had such cataracts, and all 
black persons kad a GK level lower 


_ than the GPUT level. 


Excluding patients noted to be 
aphakic OU, I found that 72% of 25 
patients with posterior subeapsular 
cataract:formatioa had greater GPUT 
values compared with GK values, 
whereas 70%-cf the ten patients with 


"other cataracts had greater GK val- 


ues. Subtraction of GPUT values 


. (nilliunits per milligram of hemoglo- 


bin) from GX values (miliunits per 
gram cf hemoglobin) for each patient 
gives a difference score for enzyme 
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activity. The difference in location (A) 
between patients with posterior 
subeapsular cataracts and patients 
with other types of cataracts for 
these scores (A = —10.71} tested by 
the Wilcoxon test' was significant 
(P = .034, two-tailed), with a 96% con- 
fidence interval of —19.41 to ~25.5 

Thus, there is some evidenge that 
patients with posterior subcapsular 
cataract formation have levels of GK 
that are relatively lower than their 
levels of GPUT. 

Perhaps further study of patients, 
black and white, with early formation 
of posterior subcapsular cataracts will 
help to clarify some of these relation- 
ships. 

Ropney C. Bryast, MD 
Woodbury, Tenn 


1. Fisher RA: Statistical Methods for Research 
Workers, ed 14. New York, Macmillan Publishing 
Co Ine, 1970, 

2. Spearman C: The proof and measurement of 
association between two things. Am J Psychal 
15:72-101, 1904. 

3. Hodges JL Jr, Lehman EL: Estimates of 
location based on rank tests. Ann Math:matical 
Stat 34:598-611, 1963. 

4. Wileoxon F: Individual comparisons by 
ranking methods. Biometrics 1:80-83, 1945. 

5. Hollander M, Wolfe DA: Nonparametric 
Statistical Methods. New York, John Wiley & 
Sons Ine, 1973, pp 78-82. 


In Reply.—We appreciate Dr Bryant’ s 
careful perusal of our data concerning 
GK and GPUT activity in presenile 
cataract formation. However, the tab- 
ulated data Dr Bryant refers to are in 
Table 2 rather than Table 1. 

Regarding the absence of a carrela- 
tion between GK activity and GPUT 
activity, we believe it questianable 
whether one can compare in vitre RBC 
activity of an enzyme under artificial 
conditions (vast excess of substrate, 
dilution or loss of possible inhibitors, 
and others) with normal biolegical 
activity of the same enzyme in cells of 
the body. Both GK and GPUT™ are 
completely separate enzymes, and a 
low level of one should not lead ge to 
expect “disuse atrophy” of the ether. 
We are unaware of any such known 
relationship between successive en- 
zymes in a metabolic pathway. 

Dr Bryant found a “relationship” 
between GK and GPUT in the black 
patients listed in our Table. Table 2 
listed only six blacks, four of whom 
had significantly decreased GK levels, 


and only two of whom. kaa normal 
levels of both GK and GPUT. 
believe it is difficult. to ascri 

significance to the | 
enzyme activity level 







ghily below 


the mean and the other dightly above __ 
the mean in a total of twe patients. As. | 
was referenced in our article, racial 


polymorphism for GK ‘im blacks has 
been. well documented and renders 
interpretation of slight variations in 
enzyme activity somewhat hazardous. 
There are black and whize persons in 
Table 2 who showed reduced GK levels 
in the presence of norma, low normal, 
or high normal GPUT vadues. 

We are pleased to fnd that Dr 
Bryant’s complex statistical treat- 
ment of Table 2 supports our conten- 
tion that decreased GK levels are cor- 
related with an increased incidence of 
posterior subcapsular cataract forma- 
tion, 

As we understand Dr Bryant’s 
argument concerning posterior. sub- 
capsular cataracts, absolute enzyme 
levels (whether within 2 SDs of the 
mean or not) were used {with refer- 
ence to the mean values). and in this 
way patients with posterior subcapsu- 
lar cataracts demonstrated relatively 
lower GK levels than did patients with 
other forms of cataract. As was stated 
in our article, we found more patients 
with posterior subcapsular cataracts 
to have significantly reduced. GK 
activity than GPUT activity, despite 
the greater incidence of GPUT defect 
heterozygosity in the genaral popula- 
tion. Dr Bryant’s detailed statistical 
evaluation of our data serves to under- 
score the relative importance of GK 
activity in relation to eary posterior 
subcapsular cataract formation. 

HAROLD KALKA, MD 
JOSEF PREHAL, MD 
Birmingham, Ala 


An American Ophthalmolegist 
in the People’s Republic ef China 


To the Editor.—! recently had the hon- 
or of being invited by the government 
of the People’s Republic cf China as 
the first American ophthalmologist to 
participate actively in the teaching 
and practice of ophthalmology. I wish 
te report herein a portion cf my expe- 
riences as a retinal surgeon at a single 
eye hospital in Beijing (Peking), 
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where I spent six months (May 
through October 1979). 

Tong Ren Hospital (previously the 

Hospital for Workers, Peasants and 
Soldiers') was founded in the 1880s 
as an optical center by an American 
missionary. It has since evolved from 
a small dispensary to the now-famous 
300-bed municipal hospital servicing 
Beijing and the surrounding northern 
provinces of China. Ninety physicians 
at all levels of training, numerous 
paramedical personnel, and techni- 
_ cians provide services for the 120 inpa- 
tients and the outpatient clinics with 
their daily 700 to 1,000 ophthalmic 
patients. Most of the 30 to 40 daily 
operations are performed on an outpa- 
tient basis and usually with the 
patient under local anesthesia. Acu- 
puncture anesthesia is generally re- 
served for adjunctive treatment of the 
“neuropathies.” A six-day work week 
includes two afternoons devoted to 
study and didactic sessions and a 
monthly scientific meeting for all oph- 
thalmologists in the area. 
_ Basic ophthalmic equipment, com- 
parable with that in the West, also 
included the air tonometer, fundus 
camera for fluorescein angiography, 
A-scan ultrasound unit, and argon and 
ruby laser photocoagulation units. A 
simple operating microscope was pre- 
ponderantly used for anterior seg- 
ment surgery such as trabeculecto- 
my. 
In this northern area of China, the 
major causes of blindness remain 
anterior segment inflammatory dis- 
eases (such as herpes simplex keratitis 
and trachoma) and glaucoma of all 
types. However, trauma, industrial 
accidents, intraocular foreign bodies, 
and rhegmatogenous retinal detach- 
ment are the leading causes for hospi- 
talization and surgery. 

The removal of intraocular foreign 
bodies consists of localization by the 
Comberg method, with the operative 
placement of a radiopaque mesh 
sutured to sclera to check on the accu- 
racy of the localization in the presence 
of a cataract and the use of a giant 
magnet. Nonmagnetic foreign bodies 
and intraocular parasites such as Cys- 
ticercus are removed through the pars 
plana if anteriorly located or through 
the posterior route, with forceps. 

Patients with rhegmatogenous reti- 
nal detachment compose 70% of inpa- 
tients. These patients are generally 
younger than 45 years and are phakic. 
There is an equal sex incidence except 
in trauma cases, where males prepon- 
derated. Rhegmatogenous retinal de- 
tachments were generally secondary 
to retinal dialyses (20%), tears in areas 
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of retinochoroidal degeneration (65%), 
macular holes (4.6%), and tears in 
areas of vitreoretinal traction (as in 
postinflammatory retinal detach- 
ment). Aphakic detachments were 
rare. 

Scleral buckling procedures were 
performed using transscleral cryo- 
pexy or diathermy (surgeon’s choice) 
and lamellar scleral dissections with 
the insertion of localized and/or encir- 
cling Dacron mesh implants. Subreti- 
nal fluid was routinely drained when- 
ever possible, and intravitreal saline 
solution was injected through the pars 
plana in selected cases to maintain the 
intraocular pressure. An 80% to 85% 
anatomic reattachment rate was 
claimed using these techniques and 
direct ophthalmoscopy and three-mir- 
ror Goldmann lens examinations. This 
figure seemed accurate based on my 
examination of unselected patients 
seen on follow-up examination. How- 
ever, during my visit, with the intro- 
duction of the use of the binocular 
indirect ophthalmoscope and _ scleral 
depression both preoperatively and 
intraoperatively, along with the more 
recent use of silicone encircling bands, 
solid, molded silicone exoplants, sili- 
cone sponges, and sterile intravitreal 
air injections, the “success rate” 
improved to about 92%, based on a 
minimum six-month follow-up period 
(personal communication, March 1980, 
Drs S. C. Fu and J. J. Wang). Cases 
that were then deemed “inoperable” 
were those in which the media were 
hazy and no definite breaks could be 
seen and those in which the severe 
vitreous traction causing rhegmatoge- 
nous retinal detachment could not be 
relieved by scleral buckling alone. 

Retinal clinics are held two after- 
noons weekly. There is a seemingly 
higher incidence of the retinal vascu- 
lar diseases (with the notable rarity of 
diabetic retinopathy), specifically, the 
vascular occlusive and inflammatory 
diseases such as Eales’ disease and 
artery and vein occlusions and the 
uveitides (eg, Behcet’s syndrome, 
Vogt-Koyanagi-Harada syndrome, 
and others). However, a statistical 
analysis was not performed. 

On the oncology unit, I learned that 
retinoblastoma (254 pathologically 
verified cases in the past ten years), 
frequently bilateral, is the most com- 
mon ocular tumor in children, while in 
adults, orbital and lid tumors are more 
commonly seen, particularly Meibom- 
ian and lacrimal gland carcinoma. The 
phakomatoses are seen in all age 
groups. Only 50 malignant melanomas 
of the uvea were pathologically 
recorded in the past ten years. Howev- 








er, many patients with clinically sus- 
pected ocular malignancies often re- 
fuse “diagnostic” enucleation. 

With the increasing interactions 
and exchanges between the United 
States and China, much can be 
learned. Recent Western technologi- 
cal advances would naturally be wel- 
come in China. On the other hand, the 
expertise of Chinese ophthalmologists 
and their understanding of the uses of 
alternative modalities of therapy (eg, 
Chinese herbal medicines and others) 
should provide a solid basis for mutual 
investigation. One Chinese researcher 
once reflected that, “We Chinese 
know very little of your American 
ways: however, you Americans know 
even less about our Chinese ways!” 
Similarly, the Western outlook of hav- 
ing more to offer than to learn is 
equally provincial. I would hope that 
through the mutual and continued 
efforts of scientists of both nations, 
these artificial conceptual barriers can 
be overcome to the benefit and 
advancement of ophthalmic care in 
both nations. 

Meimer CHANG, MD 
New York 


1. Gould HL: China passage. Am Intra-Ocular 
Implant Soc J 5:67, 1979. 

2. Straatsma BR, Spivey BE: Ophthalmology 
in the People’s Republic of China. Arch Ophthal- 
mol 97:1857-1859, 1979. 


Ocular Neovascularization 


To the Editor.—I enjoyed reading the 
letter of Sohan Singh Hayreh, MD, 
entitled “Ocular Neovascularization” 
in the March ARCHIVES (98:574, 1980). I 
think Dr Hayreh makes some inter- 
esting points and observations in his 
letter. In his last paragraph, he notes 
that we should stop blaming the reti- 
nal capillary obliteration and hypoxic 
retinal tissue for neovascularization 
and start blaming chronic leaking ret- 
inal capillaries. I pointed out in the 
Krill Lecture, which appeared in the 
American Journal of Ophthalmology 
(85:287, 1978), that for retinal neovas- 
cularization to develop, one needed 
both a stimulus and a diseased retina! 
vascular bed. I think that this concept 
is tenable and compatible with Dr 
Hayreh’s hypothesis. He states that 
his hypothesis is presented to be pro- 
vocative and to redirect our line of 
thinking from well-worn tracks. Had 
Dr Hayreh broadened his list of refer- 
ences, he might have found that th: 
tracks were perhaps a little less wel 
worn and that other individuals hav: 
developed new thoughts concerning 
ocular neovascularization. 

PauL HENKIND, MD, PHE 

New York 
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Books 


The Effects of Constant Light on Visual Pro- 
cesses; edited by Theodore P. Williams and B. N. 


. Baker, 455 pp, with illus, $45, New York, Plenum 


Press Inc, 1980. 


This book presents the papers given 
-at a symposium held at the Florida 
State University in Tallahassee on 
April 25 through 27, 1979. Many of the 
` :papers have in the meantime ap- 

peared in print in various scientific 
journals, but it is nice to have them all 
. together in one volume. About half of 
the book is concerned with the 


> influence of light on the vertebrate 


eye, though the human eye is really 
“not considered in depth. The other 
< half deals with invertebrates (no mon- 
-ograph on visual processes would be 
complete without mentioning the 
-c limulus eye) and molecular aspects of 
<- photoreceptor . physiology. Anybody 
‘. Interested in the effect of light on the 
visual system could read this book 
“with benefit. 

FREDERICK C. BLop1, MD 
Iowa City 


=o Qeuloplastic. Surgery, by Charles E. Iliff, 
W. Jackson tliff, and Nicholas T. Hiff, 348 pp, 709 
illus, $110, Philadelphia, WB Saunders Co, 
1979. 
<=> In this book, the Tliffs present the 
Tiff approach to oculoplastic surgery. 
~ -As the authors state in the preface, 
“No claims. are made to originality, 
“nor is this book a review of the litera- 
ture. Rather, the procedures pre- 
sented in this volume are based on the 
senior author’s 30 years of experience. 
The operations have been adopted, 
with successful results, by a second 
generation of oculoplastic surgeons in 
this family.” The authors present 
their preferred method of handling 
various oculoplastic problems. with 
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step-by-step illustrations and a large 
number of colored photographs to 
complement the well-written text on 
these procedures. 

I believe that the book well fulfills 
its intent. The strengths and weak- 
nesses of a book such as this are 
established by the intent of the 
authors. The authors have limited 
themselves to a book on “Iliff proce- 
dures,” and this allows them to pre- 
sent with excellent detail those proce- 
dures with which they have had con- 
siderable personal experience with the 
indications, results, and complications 
during a long period. However, this 
also limits the book, in that a number 
of other good procedures for the same 
conditions are not presented. 

This book demonstrates many of 
the advances in oculoplastic surgery, 
and the Iliffs are to be congratulated 
for this fine presentation of their 
techniques. With the rapid and excit- 
ing changes in ophthalmic plastic sur- 
gery, it would take a book of several 
volumes to encompass all the useful 
techniques in this field. The book can 
be recommended for the practicing 
ophthalmologist as well as the train- 
ing ophthalmologist with an interest 
in oculoplastie surgery. 

RICHARD L. ANDERSON, MD 
Towa City 


Queratomileusis y Queratofaquia, by Jose |. 
Barraquer, 517 pp. with iflus, Bogota, Colombia, 
Instituto Barraquerde America, 1980. 

This book is a splendid summary of 
the experimental and clinical work 
done by Jose Barraquer and his pupils 
at the Eye Institute in Bogota, Colom- 
bia. It is a monument to the clinical 
ingenuity, technical know-how, me- 





chanical talents, and computer back- 
ground of the author. 

The history of these operations is 
interesting to follow. More than 30 
years ago, the author started his first 
attempts to change the size and curva- 
ture of a corneal implant. At that 
time, the operation was done in a 
hospital, and the piece of cornea had 
to be taken by car to the laboratory 
several kilometers away. During the 
years, these procedures have devel- 
oped into a highly sophisticated opera- 
tion that could only be approached and 
attempted by a few institutions and 
centers. 

The book goes into a painstaking, 
detailed description of the operation 
and the theoretical background. It 
gives numerous mathematical calcula- 
tions, tables, and charts by which to 
arrive at the correct size and dimen- 
sions of the corneal implant. The oper- 
ation itself requires more than 40 spe- 
cialized instruments, but the most 
important ones are the programmed 
computer, the microkeratome, and the 
eryolathe. Expert technical help is 
needed during the operation, and 
obviously this is a team effort. 

To watch this operation performed 
by one of the expert surgeons in Bogo- 
ta is really an eye-opener. It takes less 
than 30 minutes to perform this high- 
ly complicated and delicate procedure. 
Everything runs like clockwork, and 
the clinical results seem most satisfac- 
tory. 

There is no question that the author 
has opened a new branch of microsur- 
gery on the eye that has revolution- 
ized our thinking about the treatment 
of refractive errors. 

FREDERICK C. BLopi, MD 
Iowa City 
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r Of examination and photography 
of the anterior segment of the 
eye can be done—and done 
comfortabiy—with the versatile 
Zeiss Fhote Slit Lamp. Basic slit 
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angiography endothelial pho- 
tography, single or doube frame 
stereo... anytring! in motorized 
sequence. 
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Zeiss optics 
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With the unique Zeiss beem-split- 
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stereoscopic observationof ex- 
actly what youre photogrephing. 
And the many Zeiss coobserva- 
tion accessories let your col- 
leagues and students see it, too. 
Brightly, with maximum res lution 
and contrast. Zeiss optics make 
the difference. 

Nationwide dealers and service. 
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2 cameras + OATAPHOT 

The Zeiss Pundus Flash 3 is more 
than a fu mera—it's a sys- 
tem. ine! satiie urit one 
can imagir ic equipment 
includes two. motorized cameras: 
one for color and one for fluor- 
escein ang:ography. And the ex- 
clusive DATAPHOT gives you an 
automatic printout of both time 
and patientideniification number 
on each frame Exclusive, too, is 
the Allen Stereo Separaicr 
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the world. Zeiss optics still give 
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than any others. 

Nationwide service. 
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SURGIKOS’' FABRIC 450* 
HEAD AND NECK PACK 
MAKES LINEN PACKS 
OBSOLETE. 


Faster, simpler draping for 
ophthalmic, plastic and ENT procedures. 


FABRIC 450 handles, drapes and skillfully designed to combine speed and 
conforms like linen. But it’s lighter weight, simplicity of use, with the maximum number 
patient-ready folding, and pretaped edges of draping options. 
greatly expedite draping. The all-disposable BARRIER Head and 

It's strong, cool, comfortable and soft Neck Pack also gives you the optimum 
because it’s the first cloth-like fabric combination of procedural performance 
developed specifically for surgical packs and cost containment. Contact your 
and apparel. SURGIKOS representative for a product 

BARRIER* Pack components are very demonstration. 


É Johnson & d 


“Trademark of Johnson & Johnson S U R G 
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Its happening aow with 
significant frequency, with the 
sharply-inczeasing national 
demand for Varilux 2 pro- 
gressive power lenses. 

Satisfiex patients are 
spreading the word about 
Varilux 2 leases — and others 
seek out the practitioners who 
offer them, 

Varilux 2 is a general- 
purpose lers chat provides 
_ better, more natural vision at 
“near, intermediate, and dis- 

tance. It has asmooth pro- 
gression of power vertically 
and periphere vision is both 
usable and comfortable. 








cando, 


bifocals cant. 


Word-of-mouth referrals from delighted presbyopes can substantially increase your practice. 


Varilux 2 justifies a 
higher price. So you can sub- 
stantially increase your office 
income and combat inflation 
while providing better vision 
for your patients. 

Varilux 2 lenses are 
available in clear glass, Photo- 
gray,” and Photogray Extra™ 
glass, and Orma® hard resin 
which can be tinted in any of 
today’s fashion colors. 


We help you succeed. 
We give you solid support with 


expert professional counsel- 
ling, effective newspaper ad- 


vertisements for your own 
use, and hard working patient 
literature fer your office. Anda 
colorful new audio-visual cas- 
sette” is available, at a special 


introductory price, that demon- 
strates to your patients all the 
vision advantages of Varilux 2. 


Send coupon today. 
æ m w o w ee ee a a ne re ‘e 


Multi-Optics Corporation, 1153 D Triton Drive, Foster City, CA 94404 


O Please send information on how to order the new Varilux 2 audio-visual 
cassette patient presentation. 

[J Please send me more information about Varilux 2. 

O Please have-a Varilux 2 counselor stop by. 

£ Please send me your 1980 consumer advertising program to help me 
promote the Varilux 2. 
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Photogray and Photogtay Extra are registered trademarks of Corning Glass Works. ” Prepared by AV Scientify Aids. 


VARILUX 2 


The beautiful alternative to bifocals. 





o : The Eye of Horus 
The origin of today’s prescription symbol “Rx” goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 












































































95% of Patients Responded 


During controlled clinical trials 95% of 
patients 2:of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
< mean time of 6 and 7 days, respectively. 





Significantly More Convenient 
Less Rak applications 





None ol f the blurring and inconvenience 
of ointments | 


5 te 9 Drops Daily 

One drop every 2 hours while awake 
until herpetic lesion has completely 
re-epithe: alized, then one drop every 4 
hours for 7 days post-re-epithelialization. 


Introducing 


| For Topical Treatment of 
pithelial Keratitis Caused by Herpes Simplex Virus 


IRO 
Cinfiuniaine 


OPHTHALMIC SOLUTION 1% 


STERILE 















5days after VIROPTIC therapy 


0 days 


Effective in 138 of 150 patients 
Unresponsive or Intolerant to 


Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine. — 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days, respectively. 


Please see following page for brief summary of prescribing information. 
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Tifluridind- 


OPHTHALMIC SOLUTION, 1% 


STERILE 


DESCRIPTION; VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, F3TdR,FyT), an antiviral drug for topical 
treatment of epithelial keratitis caused. by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethy!-2’-deoxyuridine. 
VIROPTIC sterile. ophthalmic solution ‘contains 1% trifluridine in an 
aqueous solution ‘with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0:001% (added as a preservative). 


CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimidine 
nucleoside with a vitro and in vi activity against Herpes simplex virus, types 
| and 2 and vacciniavirus. Some strains of Adenovirus are also inhibited n 
vitro. 

Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into. human eyes, Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine in vitro, 
5-carboxy-2’-deoxyuridine was not found in detectable concentrations 
within the aqueous humor of the human eye. 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal- 
mic Solution, 1%.is indicated for the treatment of primary keratoconjunc- 
tivitis and recurrent epithelial keratitis due to Herpes simplex virus, types 1 
and 2. VIROPTIC is also effective in the treatment of epithelial keratitis that 
has not responded ‘clinically to the topical administration of idoxuridine or 
when ocular toxicity. or hypersensitivity to idoxuridine has occurred. In a 
smaller number of patients found to be resistant to topical vidarabine, 
VIROPTIC was also effective. 


The clinical efficacy of VIROPTIC in the treatment of stromal keratitis and 
uveitis due to Herpes simplex or ophthalmic infections caused by vaccin- 
iavirus and Adenovirus has not’been established by well-controlled clinical 
trials. VIROPTIC has not been shown to be effective in the prophylaxis of 
Herpes: simplex virus keratoconjunctivitis and epithelial keratitis by well- 
controlled clinical trials. VIROPTIC is not effective against bacterial, fungal 
or chlamydial infections of the cornea or nonviral trophic lesions. 


During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 81 
with dendritic. and 14 of 16 with geographic ulcers) responded to VIROP- 
‘TIC therapy as evidenced by complete corneal re-epithelialization within the 
14 day therapy period. In these controlled studies, 56 of 75 (75%) patients (49 
of 58 with dendritic and 7 of 17 with geographic ulcers) responded to 
idoxuridine therapy. The mean time to corneal rse-epithelialization for 
dendritic ulcers (6 days} and geographic ulcers (7 days) was similar for both 
therapies. In other clinical studies, VIROPTIC. was evaluated in the 
treatment of Herpes simplex virus keratitis in patients who were unrespon- 
sive or intolerant to the topical administration of idoxuridine or vidarabine. 
VEROPTIC was effective in 138.0f 150 (92%). patients (109 of 114 with 
dendritic and 29- of 36 with geographic ulcers) as evidenced by corneal 
re-epithelialization. The mean time to comeal re-epithelialization was 6 days 
for patients with dendritic ulcers and’ 12 days for patients with geographic 
GONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthalmic 
Solution, 1%, is contraindicated. for patients who develop hypersensitivity 
reactions or chemical intolerance to trifluridine. 

WARNINGS: The recommended dosage and frequency of administration 
should not be exceeded (see Dosage and Administration). 
PRECAUTIONS: ; 

General: VIROPTIC brand: Trifluridine Ophthalmic Solution, 1% should be 


prescribed only for patients who- havea clinical diagnosis of herpetic 
keratitis. 


VIROPTIC may cause mild local irritation of the conjunctiva and cornea 
when instilled but these effects are usually transient. 
be 





Although documented in vitro viral resistance to. trifluridine has not been 
reported following multiple exposure to VIROPTIC, the possibility exists 
of viral resistance development, 

Carcinogenesis, Mutagenesis, Impairment of Fertility; Mutagenic Potential. Trifluri- 
dine has been shown’ to exert mutagenic, DNA damaging and cell 
transforming activities in various standard in vitro test systems, and 
clastogenic activity in Fiia faba cells. 

Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may cause 
genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is unknown 
at this time. The oncogenic potential of trifluridine in rodents is being 
evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women unless the 
potential benefits outweigh the potential risks. 

Nursing Mathers: It is unlikely that trifluridine is excreted in human milk after 
ophthalmic instillation of VIROPTIC because of the relatively small 
dosage {<=5.0 mg/day), its dilution in body fluids and its extremely short 
half-life (approximately 12 minutes). The drug should not be prescribed 
for nursing mothers unless the potential benefits outweigh the potential 
risks. 


ADVERSE REACTIONS: The most frequent adverse reactions reported 
during controlled clinical trials were mild, transient burning or stinging upon 
instillation (4.6%) and palpebral edema (2.8%}, Other adverse reactions in 
decreasing order of reported frequency were superficial punctate kerato- 
pathy, epithelial keratopathy, hypersensitivity reaction, stromal edema, 
irritation, keratitis sicca, hyperemia, and increased intraocular pressure. 


OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution should be quickly expelled from the conjunctival sac. 

Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine in a 7.5 mil bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and adults 
with neoplastic disease produce reversible bone marrow depression as the 
only potentially serious toxic effect and only after 3-5 courses of therapy. The 
acute ora! LDsọ in the mouse and rat was 4379 mg/kg or higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two hours 
while awake for a maximum daily dosage of nine drops until the corneal 
ulcer has completely re-epithelialized: Following re-epithelialization, treat- 
ment for an additional seven days of one drop every four hours while awake 
for a minimum daily dosage of five drops is recommended. 

If there are no signs of improvement after seven days of therapy or complete 
re-epithelialization has not occurred after 14 days of therapy, other forms of 
therapy should be considered. Continuous adminsitration of VIROPTIC for 
periods exceeding 21 days should be avoided because of potential ocular 
toxicity. 

HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 
sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle of 7.5 ml. 
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Chases endophotocoagulator Iris coagulator attachment Monocular indirect ophthalmoscope 


Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation procedures 
whenever desired. This high quality, lightweight, compact instrument may be placed on a roll-around table and 
plugged to anv outlet for mobility within office, clinic, or hospital. The unit can be hand carried from one facility 
to another What’s more, its attractive low price makes the LOG-3 an exceptionally cost-efficient ophthalmic 
instrument for private practice or institutional use. 


Log-3 Features 


® Direct ophzkalmoscope delivery system standard. Monocular indirect € erect image system with zoom and focus 
optional. 


@ A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 


Power-ul 3:0 watt Xenon lamp with built in parabolic reflector permits 1.5° aperture for close macula work and 6° 
for fast ane efficient pan retinal application. 


@ Unique “opt:matic” control combines power and time settings in a single dial. 
@ Articulated arm extends to make patient repositioning un- ses 
necessary division 
Ty li n i ex cooper medical 
@ Operaies on any standard line voltage. devices corp. 
World's Leader In Portable Photocoagulators 


@ No installation costs. 183 soit st./danvers, ma. 01923; USA 
(617) 774-0415 cable clinitex/danvers TWX 710-347-1721 















































Typical funnel shaged retina! detachment converging at optic nerve T 


Rapidly. Accurately. The Sonometrics Ocuscan-400 extends your capabilities to 
pathologies obscured to visual or radiographic methods. Now, using A and B-mode ultra- 
sound for tissue visualization in the eye and orbit you can examine, diagnose, track pro- 
gress. And documentation is simple and inexpensive 

Examinations are conducted in minutes, through the closed lid, with no patient dis- 
comfort, thanks to the unique design of the compact. contact handpiece. it's the smallest 
probe available, permitting more complete examinations 

Real-time images are easy fo interpret due to exceptional resolution and grey scale. 
Superior sensitivity and a simultaneous. split-screen display of Avand B-modes greatly 
enhance diagnostic capabilities. 

The instrument's modular construction allows rapid service-and economical upgrad- 
ing to add new developments. The clinically proven OBR-300 for precise intraocular lens 
power specifications can be provided with a single module, andata considerable savings. 

The Ocuscan-400 from Sonometrics. Simple to operate. Reliable. Easy to interpret. 
Proven in the clinic. And it comes complete 
with the support of Sonomeftrics. the first and 
the most advanced company in ophthalmic 
ultrasound. To see what it can do for you and 
your patients. call toll-free (800) 223-0412 or 
mail the coupon below. 
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VasoClear gives red-eyed 
patients more of what they go to 
the doctor for... Comfort. 


Chances are the person with slightly red 
eyes, and no discomfort, will never come to 
your office. She just wants to remove the 
redness and will usually stop at the local 
drugstore for one of the decongestants adver- 
tised on TV. And that will be that. 

But the red-eyed patient who is expe- 
riencing irritation and discomfort is another 
story. She doesn’t just want to look better, 
she wants to feel better. She wants comfort. 
And fast. 

There is no more comfortable—and com- 
forting—ocular decongestant you can give her 
than VasoClear’ It’s the only one with the 
Lipiden™ polymeric system (the same unique 
polymers that are in Hypotears™). So Vaso- 
Clear provides your patients with a new 
dimension in comfort. 


And VasoClear has no buffers. The possi- 
bility of buffer-induced stinging or irritation 
is eliminated. Another boost for comfort. 

But VasoClear doesn’t stop with comfort. It 
also contains the long-acting decongestant 
naphazoline, in a concentration some consider 
to be ideal. VasoClear clears redness as effec- 
tively as more potent products* 

Try VasoClear in your own eyes—-as a test. 
You'll be so impressed with how good it feels, 
you'll want to share that comfort with all your 
red-eyed patients. Recommend VasoClear 
... the comfortable decongestant. 

*Data on file at Cooper Vision 
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Comforts 
and clears red eyes. 
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GCopervVision 


CooperVision Pharmaceuticats inc. 


; FO Box 367 
$ Cooper Vision Phormaceuticals Inc, 1980 





San German. Puerto Rico 00753 USA 79-5-0213 
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i'm ready to make my move. 
I'd like to offer my patients Aquafiex soft contact 
lenses through the Professional Preference 
Program. Please send me the plan best suited 
to my practice. 


tfit 


= Here's ay wi inning strategy for your contact 
_lens practice...offer your patients the 
excellent centration and outstanding visual 
acuity of Aquaflex (tetrafilcon A) lenses at a 
lower cost. 
The new Aquaflex Professional Preference 
Program offers purchase and consignment 
plans with carefully thought out strategies TEE E ENA CONE 
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calculated to enhance every move your representative call. advantageous plan for 
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i want a plan ( Lens purchase for maximum savings. 
offering: O Lens consignment for convenience. 


| prefer to O An inventory. 
fit from: C1 A diagnostic set. 


practice makes. Whether you fit 3 patients my current volume. 
per menth, or many times that number, 
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_ Checxmate your high lens costs. The next State B Zip 7 
move s yours...take the initiative and fill in Pror ee sa ie a ie 





‘the coupon, call us toll-free: 800-828-4580 
(in NY: 800-462-4332): or contact your local 
Aquatfiex distributor. 
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aje olo aleate MSD 
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“Treatment 
Penad (Menthe) 3 6 12 18 24 30 36 >36 
No. of . 
Patents 168. 106 107 107 105 105 84 76 
“Baseline — 225 p24 225 224 22.3 22.4 215 212 
Mean i0P 
Mean Percent 
Change 18.6 —159 —146 —16.6 —16.2 —15.8 —13.5 —14.0 
from KTS AA AA AA Añ Ab AA LA 
Baseline Day | ‘ 
% of patients on TIMOPTIC alone 
who reported an adverse reaction that was Py z 
i olol Maleate p 


considered to be drug related* 


0.9% (1 of 110 patients) 
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% of patients on TIMOPTIC alone 
who reported an adverse reaction* 


13% (14 of T10 patients) 
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For a brief summary of prescribing information, MSD 


please see following page. MERCK 
SHARP, 
Copyrigh ®© 1980 by Merck & Co. Ine DOHME 











(TIMOLOL MALEATE |MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 
e chronic open-angle glaucoma 

e aphakic glaucoma 

e some patients with secondary glaucoma 


e patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in each 
eye bii.d. 


2. On the second day: discontinue the previously used 
ageni(s) and continue with TIMOPTIC in each eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients 
who are hypersensitive to any component of this product. 
WARNINGS: As with other topically applied ophthalmic drugs, 
this drug may be absorbed systemically. 

PRECAUTIONS: Should be used with caution in patients with 
known contraindications to systemic use of beta-adrenergic 
receptor blocking agents. These include bronchospastic 
disease; sinus bradycardia and greater than first-degree block: 
cardiogenic shock; cardiac failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a 
history of severe cardiac disease, pulse rates should be 





checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally.and who are given TIMOPTIC should be 
observed for a potential additive effect either on the intraocular 
pressure or on the known systemic effects of beta blockade. 

Sufficient clinical data have not been obtained to show safety 
or efficacy in narrow-angle or angle-closure glaucoma. 

As with the use of other antiglaucoma drugs, diminished 
responsiveness to TIMOPTIC after prolonged therapy has been 
reperted in some patients. However, in one long-term study in 
which 96 patients have been followed for at least 3 years, no 
sigréficant difference in mean intraocular pressure has been 
observed after initial stabilization. 

Pregnancy: TIMOPTIC has not been studied in human pregnanc 
The use of TIMOPTIC in pregnant women requires that the 
anticipated benefit be weighed against possible hazards. 

Use in Children: Since clinical studies in children have not been 
dore, TIMOPTIC is not recommended for use in children at this 
time. 

Animal Studies: No adverse ocular effects were observed in 
rabbits and dogs administered TIMOPTIC topically in studies 
lastng one:and two years respectively. 

Lifetime studies with timolol have been completed in rats 
at cral doses of 25, 100, and 300 mg/kg/day and in mice at 
ora’ doses of 5, 50, and 500 mg/kg/day. In mate and female 
rats and male mice at all dose levels and in female mice at 
dose levels of 5 and 50 mg/kg/day, timolol demonstrated 
no earcinogenic effect. There. was a slight increase in the 
incidence of mammary adenocarcinomas in female mice 
that received 500 mg/kg/day (about 500 times the maximum 
recammended human oral dose on a mg/kg basis). Timolol 
caused dose-related elevations of serum prolactin in female 
mice at doses of 100 mg/kg or more, but only very slight 
transient elevations were found in male mice at doses of 500 
mg’kg. Since numerous studies have demonstrated that drugs 
which cause elevations of serum prolactin are associated with 
mammary tumors in rodents, the mammary tumors in the female 
mica in the highest dosage group of this study were considered 
to have resulted from an increased serum prolactin. In humans, 
no such association between serum prolactin and mammary 
carcinoma has been established. Furthermore, in adult human 
female subjects who received oral dosages of up to 60 mg of 
timalol, the maximum recommended human oral dosage, there 
were no Clinically meaningful changes in serum prolactin, 
ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is 
usually well tolerated. The following adverse reactions have 
been reported either in clinical trials of up to 3 years duration 
prior to release in 1978 or since the drug has been marketed: 

Signs and symptoms of ocular irritation, including conjunctivit 
blepharitis, and keratitis, have been reported occasionally. 

Hypersensitivity reactions, including localized and 
generalized rash, and urticaria have been reported rarely. 

Visual disturbances including refractive changes (due to 
withdrawal of miotic therapy in some cases) have been 
infrequently associated with therapy with TIMOPTIC. Rarely, 
aphakic cystoid macular edema has been reported, but a 
causal relationship to therapy with TIMOPTIC has not been 
established. 

Aggravation or precipitation of certain cardiovascular and 
pulmonary disorders has been reported, presumably related to 
effects of systemic beta blockade (see PRECAUTIONS), These 
inciude bradyarrhythmia, hypotension, syncope, and 
bronchospasm (predominantly in patients with pre-existing 
bronchospastic disease). in clinical trials, slight reduction of the 
resing heart rate in some patients (mean reduction 2.9 
beats/minute, standard deviation 10.2) has been observed. 

The following adverse effects have been reported rarely, and 
a causal relationship to therapy with TIMOPTIC has not been 
established: headache, anorexia, dyspepsia, nausea, 
dizziness, CNS effects (fatigue, confusion, depression, 
somnolence, and anxiety), palpitation, and hypertension. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and 
TIMOPTIC Ophthalmic Solution, 0.5%. Both are available in 5-m 
and 10-ml plastic OCUMETER® Ophthalmic Dispensers with a 
cortrolled drop tip. 

9801007046011} 


Vv S D For more detailed information, 


consult your MSD representative and $ 


ENG the full Prescribing Information. 
; NM Merck Sharp & Dohme, Division of 





Merck & Co., INC., West Point, Pa. 19486 


‘Soft Contact 
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Available 
in low plus 


(8.8mm base optional in 
Plus and minus series) 
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Now you have available unequalled capability for quick and 
certain detection of metallic foreign bodies, plus instant 
identification of fragments as ferrous or non-ferrous. 


By pinpointing particles a fraction of a millimeter in size, 
the Keeler /Roper—Hall Metal Foreign Body Locator will 
often spare both you and your patients the ordeal of exten- 
sive, and often disfiguring, exploratory surgery. Ophthal- 
mologists will find the discrimination of ferrous and non- 
ferrous bodies particularly useful, immediately determining 
if removal with an eye magnet is feasible. 


eNO TUNING—-Self-Stabilizing Circuitry automatically ad- 
justs to environmental factors — eliminating the compli- 
cated tuning of previous machines. 









456 Parkway, Lawrence Park industrial District, Broomall, PA 19008 
Philadelphia + New York * Boston « Los Angeles  Chicage + Houston « Atlanta + Cleveland 
Cail toll free: 800-523-5620 (in PA call 215-353-4350) - Ail products serviced in Broomall, PA 


VISIT US AT BOOTH NOS. 642 to 658 


THE KEELER-FOREIGN-BODY LOCATOR 





@ BATTERY OPERATED——-Rechargeable nickel.cadmium bat- 
teries eliminate electrical hazards and ensure complete 
portability, 

@ REDUCED IRRADIATION —Long and short range probes 
locate fragments, and confirm their removal-—without radia- 
tion—eliminating the need for a second pre-operative anc 
a post-operative X-ray, thus reducing the amount of irradia 
tion your patients are subjected to. 


è THREE PROBES——Different probe configurations allow use 
in all fields of surgery. 


@ AUDIO AND VISUAL INDICATORS—A continuous tone ‘s 
emitted for magnetic foreign bodies and a beeping tone for 
non-magnetic—rising in pitch as the body is approached— 
and a meter on the console panel visually displays the 
probe's proximity to the foreign body. 

The Kesler Metal Foreign Body Locator. A significant advan- 

tage in diagnosis: an important preliminary to surgery. Call 

toll free for details. 





(Keeler 


„with the future in sight 


KIsti Vitreous 








Cutting performance is the most important 
« Vitrectomy Instrument. Precision can 
only be attained with exacting commitment to impec- 
cable mazerial selection and manufacturing methods. 
- Intrinsic ay Oertli Instruments is acknowledged craft- 
_ manship : resulting from 25 years achievement in manu- 
"facturing instruments for Ophthalmic Micro-surgery. 


cutting edge 


aspiration | ee 
‘i infusion Ø 1.28 mm 


vibrating 


<b> inner tube 


Kloti Vitreous Stripper™ 








_ The notabie Klöti Vitreous Stripper, developed by 
Professor | adolph Kloti of Zurich, Switzerland, 
exemplifies precision construction. Mere microns 
separate the mner aspirating tube and the outer stripper 
tube. Yet, 1 proper care, the autoclavable Vitreous 
Stripper can :erform 100cr more Vitrectomies without 
beng serviced. The application-designed Vitreous 
Stripper will perform single cutting movements or will 
oscillate ai 25 cycles per second at your command. 
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CH-9000 St. Gal 
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Micro-Stripper ™ 


The new, 20 gauge Micro-Stripper takes rise from 
the interest Intra~Ocular Surgeons have developed in 
smaller diameter instruments. All the significant pre- 
cision features of the Vitreous Stripper are included 
in the Micro-Stripper and a full array of 20 gauge 
accessories are available. 


Automated Suction is now available with all Oertli 
instruments and since our systems do not employ 
disposables you never experience “down-time” due 
to unavailable expendable supplies. 


Write or call today if you'd like to know more about 
Oertli instruments. 


re en ee ee ee ee ee ee ee ee ee ee ee ee ee ee ND 


l distributed in U.S.A. by: Newman Ophthalmic 
l 1390 Valley Road 
Stirling, NJ 07980 (201) 647-1600 
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OpticludeJr. 
Because all eyes aren't the same size. 





When we designed Opticlude Jr., we eliminating allergic response. It leaves 
gave it all the desirable attributes of the no residue, yet adheres well. 
original Opticlude Orthoptic Eye Patch. It’s light and flexible for additional 
We made it hypoallergenic, lightweight comfort, and thin enough to wear easily 
and comfortable. But it’s smaller to behind glasses. And it has a pleasing 
fit a child’s eye. skintone color. 

Because Opticlude was §& Opticlude Orthoptic Eye Patches, 
designed to allow skin to Regular or Jr. sizes are available 
ventilate better, we're sure at drug stores. For free samples 
you'll want to recommend write: Home Health Care, 
it to your patients. Dept. 83, Medical Products 

And the adhesive is Division/3M, Bldg. 223-1N, 
hypoallergenic, virtually 3M Center, St. Paul, MN 55101. 





Because your patients count on you, count onus. 
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INTER NATIONAL MEETING 


SAHARA HOTEL, LAS VEGAS, NEVADA 


JANUARY 29 - FEBRUARY 1, 1981 
(ending 12 noon, Sunday) 


TACT LENS ASSOCIATION OF OPHTHALMOLOG 


CONRAD BERENS LECTURER ; DISTINGUISHED VISITI 
ťhn A. Dyer, M.D. Thomas F. Sprir 


ss in Perspective-— 1948-1981 < Contact Lenses. Endath 































PRACTICE SEMINAR Scientific Program begins at 
(9:00 a.m. - 12:00 noon Thursday) 2:00 p.m. Thursday 
Thursday Afternoon (January 29) 

Symposium: EXTENDED WEAR OF CONTACT LENSES IN APHAKIA ......... Jack Hartstein, M.D., Moderator 

; PUG Selector: ozs... nen A Yeas need ea ShuRand ragarria rerecder adrener Joseph A. Baldone. M.D. 

= Cooper Lenses 2.....000000 000.00. eee eee dah -cigtyvcnand a eco elle poe ee Richard G; Lembach, M.D. 

os a a MA LODGES acces a Pees be ee vabeieiy O: euba ays eid ecdaapeiwee Perry S. Binder, M.D. 

oes Sapilori Lenses 2.6.00. cbc cece beeen ccevcetudlv cecvevceccnceceies Anthony B. Nesburn, M.D. 

0 Silicone Lenses ciers aluran. A ee ee eee eee ET EE, Robert T. Biackhurst, M.D. 

ERO ES BOs a cain cece es cece ce nwecensccnan csi cessuvcesuucennnes H. Dwight Cavanagh, M.D. 

‘Complications of Extended Wear Lenses ...0.00 0000000 aaa aLL G. Peter Halberg, M.D. 
Panel Discussion — 

THE USE OF EXTENDED WEAR LENSES IN MYOPIA ..............................05. Louis A. Wilson, M.D. 

‘Symposium: THE USE OF EXTENDED WEAR LENSES FOR THERAPEUTIC PURPOSES.................... 

Coe cree: PAS citi EEEE T Gi tre gM NY I EE O Se hae Richard H. Keates, M.D., Moderator 

a R A ie eR GIG Serta t hed wig hi bone E EE hal actos Oa Richard G. Lembach, M.D. 

a a a Mahe eR guetta. te A Sab Bee Ak Bent cme eee hy John Brodrick, M.D. 

ST dls sade E 8 Say. Sadak 6a E E adh caeeh Gk Di, hy anes iti Bruce Bodner, M.D. 

E E ey ysetald india Yintn delatlp gaara eh! E E E a «cee Topics to be announced 

ee Friday Morning (January 30) 
mposium: TORIC SOFT LENSES .......00000000000000.0..c 2c. cc eee Barry A. Maltzman, M.D., Moderator 
ens Availability and Design ................. Fitting Techniques and Wear Expectations (Dura-Soft—-Hydrocurve) 


Fitting Techniques and Wearing Expectations (Hydromore—Miracon—Hydron). . .Pitfalls to Avoid in Fitting Toric Lenses 

_ Pane: Discussion - Questions and Answers. Participants: Herschel! H. Boyd, M.D., Paul R. Honan, dr., M.D., Bernard J. 
- Slat, M.D., Harold A. Stein, M.D. 

Symposium: HYGIENIC CARE OF SOFTLENSES............................... Ellis Gruber, M.D., Moderator 





OPHTHALMIC DEVICES: A Review of Three Years of FDA Involvement ................... Max. Talbott, Ph.D. 
Symposium: CONTACT LENSES IN INFANTS AND CHILDREN .............. Harold P, Koller, M.D., Moderator 
Indications and Available Materials for Contact Lenses in Infants and Children ............ Judith E. Gurland, M.D. 
Pathophysiology of Contact Lens Therapy in Infants and Children ................... |. Matthew Rabinowicz, M.D. 
Contac: Lens Fitting Techniques Unique to the Pediatric Population Guu A EEN qantas akan Harold P. Koller, M.D. 
Indications and Complications of Intraocular Lenses vs. Contact Lenses in Infants and Children ................... 

PR EE a aah E tashil alt in edn E 4, aus canta suds ATS eee eee ee eeeeessses.... Jerry W. Maida, M.D. 
Results of Extended and Daily Wear Contact Lenses in Infants and Children ............... Harold P. Koller, M.D. 
DISTINGUISHED VISITING LECTURER laaa aaau Thomas F. Spring, M.D. 


Spouse Luncheon at Don the Beachcomber Compliments of CLAO 


Friday Afternoon (January 30) 


CONTACT LENS COURSES -Section!|........................ R. Linsy Farris, M.D., Director, Course Program 
= os 4, Carrent Concepts in the Correction of Myopia—Extended Wear Lens, Orthokeratology and Refractive Cor- 
E Guigery 00. cee cece ee ccc cece cee voce cbc be ce cecee denen Perry S. Binder, M.D. 


2. Maenagement of Corneal & Contact Lens Problems .......... 3. Peter Halberg, M.D., Robert A. D'Amico, M.D. 
rin eiun bette eee eeeeeeesess... Ellis Gruber, M.D. 















_ Astigmatism Correction with Hard & Soft Contact Lenses ....... Paul R. Honan, M.D., Herschel | H. Boyd, M.D. 


4 
5. Specialized Techniques of Lens Fitting <0. 00.0000 0 0. ce ee eee ees Joseph W. Soper 
6. Hard Lens Modification—Basic Evaluation Techniques .............. 0.0.0 e eee eke ene Marvin A. Garland, M.D. 
7. Fitting of CAB and Silicone Lenses for Daily and Extended Wear ..... Jay 1. Lippman, M.D., Dan Sigband, M.D. 
8. Contact Lens Fitting in Infants-& Children .... 00.0.2 ce ee eee Harold P. Koller, M.D. 
9. Introduction to Refractive Keratoplasty ................. Miles H. Friedlander, M:D., Herbert E. Kaufman, M.D. 
10. Tearing Problems and Contact Lenses .............-......00065 David Lamberts, M.D., Frank J. Holly, Ph.D. 
11. Extended Wear of Contact Lenses ..........0. 0... cee teen ete beeen eee Rao N. Gullapalli, M.D. 
12. Contact Lens Equipment and Solutions ........0..0..0000. 002 cece cece eee eens Ronald H. Akashi, M.D. 
INTRAOCULAR LENS COURSES—Section |.................. Herve M. Byron, M.D., Director, Course Program 
13. intracapsular Extractions with implants—| ............0........ Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extractions with Implants—I ......................... William Harris, M.D., Robert F. Azar, M.D. 
15. Techniques for the Advance Implant Surgeon—I............... Richard P. Kratz, M:D., Charles Kelman, M.D. 
16. Special instrumentation & Therapeutic Agents .................. Buol K. Heslin, M.D., David J. Mcintyre, M.D. 
CONTACT LENS COURSES—Section fl ....................... R. Linsy Farris, M.D., Director, Course Program 
4. Extended Contact Lens: Wear. isen... aaua nuunuu nee ce ee beeen teens Anthony B. Nesburn, M.D. 
2. Update on Therapeutic Contact Lenses .... 00.00.00 ce nae Edward L. Shaw, M.D. 
3, Keratoconus ..........6. 02. e cece eee ee £0 A ch oe te Be ak ating. ce oben ate eran dias AES Frank B. Hoefle, M.D. 
4. Soft Lens Fitting Technique . 2... 6... c. ee ee be er AE ee ee Joseph W. Scper 
5. Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake .............5.- Frank J. Weinstock, M.D., 
Abraham Schlossman, M.D. 
6. The Beginning Training & Utilization of a Contact Lens Technician ...........5...... Robert J. Crossen, M.D 
7. Starting from Scratch—Contact Lens Fitting ................065 Paul R. Honan, M.D., Herschell H. Boyd, M.D 
8. Hard Lens Modification—Advanced Techniques ............... Marvin A. Garland, M.D., Paul R. Honan, M.D. 
9. Soft Toric Letises os Arok CoS LL ee ee SEERA wate bene Barry A. Maitzman, M.D. 
10. Fitting Contact Lenses by Piggy Back Technique ..........0 era Ea e ro Joseph A. Baldone, M.D. 
11. Contact Lens Fitting in Difficult Cases .... 0.0 anea eee Donald J. Doughman, M.D. 
12. Allergic Problems & Contact Lens Wear. 2... cree EÉ na eee een kee Mark B. Abelson, M.D. 
. INTRAOCULAR LENS COURSES—Section lf................. Herve M. Byron, M.D., Director, Course Program 
_ 13. Intracapsular:Extraction with Implants—ll ...................-. Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extraction with Implants—Il.........000........0000. William Harris; M.D., Robert F. Azar, M.D. 
15. Techniques for the Advanced Implant Surgeon—ll ................ Richard Kratz, M.D., Charles Kelman, M.D. 
16. Keratorefractive Surgery ......5...0..0.. 0.0 cece eee eee James V. Aquavella, M:D., Dennis D. Shepherd, M.D. 


Wine and Cheese Tasting Party Compliments of Barnes-Hind Pharmaceuticals, Inc. 


Saturday Morning (January 31) 


Symposium: INTERACTION OF THE CORNEAL EPITHELIUM, TEAR FILM, AND THE CONTACT LENS ........ 
Seite Beak cet ay aid EE a tiv a, Teaehh oy by Ze ne aca omnes Gait aio Shieh St andes alta dat James V. Aquavella, M.D., Moderator 
Stimulation and Tear Flow ii... e. touns cece ee eee ERE eee e eee e eens Jules L. Baum, M.D. 
The Contact'Lens Sutface 2.0 lec ice eee rotti eee aeaea eden eae e ues Rao N. Gullapalli, M.D. 
Immunological Aspects ........ eie beeen ce ene OTN Caen a nena eens Mark B. Abelson, M.D. 
Tear FUN PN esc eels oan CAGE well ge edge eh alle eS PEAS Maltin dao hs Michael A. Lemp, M.D. 
Tear Film TOnttity -acere eee ee ieee kern ore cig be PEE co ep a SAR ETE AS eeiagsey. R. Linsy Farris, M.D. 
Summary and Discussion e Sprega pa ec eee tenes James V. Aquavella, M.D. 
Symposium: PROTECTION OF ENDOTHELIUM DURING IOL SURGERY... Herbert E. Kaufman, M.D., Moderator 
OVERVIEW—Probiem of Cell Loss During Surgery .. 2.0.0.0... SEEDEN GS Faar eee Herbert E. Kaufman, M.D. 
Quantitation of Cell Loss and Its Prevention by Altering Surgical Technique ree William M. Bourne, M.D. 
The Use of Viscose Agents to Minimize Surgical Cell Loss . 2.00.6... o oe ccc cnet eee David Miller, M.D. 
Lens Coatings and Other Non-Viscose Type Approaches to the Prevention of Cell Loss . Herbert E. Kaufman, M.D. 
ISSUES FACING OPHTHALMOLOGY `... naaa aaa ravan George Edward Garcia, M.D., President 
American Association of Ophthalmology 

CONRAD BERENS LECTURER ...........0.0.0 0000 ene ene ened John A. Dyer, M.D. 
OPHTHALMIC TECHNICIANS COURSE ............... 0.0.00 r E aaarnas erarnan Topics to be announced 

Saturday Afternoon ii 31) 

THEODORE E. OBRIG MEMORIAL LECTURER ......... 2000.0 ose eee eee To Be Announced 
Symposium: WHAT’S NEW AND INTERESTING IN LENS IMPLANTATION oe Harold A. Stein, M.D., Moderator 
Patient Selection—Extended Wear of IOL? .. 2.0.0.0 0 0 edt eben Harold A. Stein, M.D. 
instrumentation in Surgery ......00.0000 00.000 eee eee Sere P EEA Aziz J. Anis, M.D., F.A.C.S. 
Newer Intraocular Lens Designs ............0.0.0.000 00. eee eee Pgh ah Beck Avec Ronald W. Barnet, M.D. 
Sutures for Cataracts, Implant Surgery and Astigmatism Control .........0.....0..005- J. Elliott Blaydes, Jr., M.D. 
Statistics on Implant Results ....... 00000 ee teens James V. Aquaveila, M.D. 
Some Mechanical Considerations ...2....0-0.00.0 00002 cn cee ene C. William Simcoe, M.D. 
Preventing Complications with IOL’s 200... ne ee eee Stanley C. Becker, M.D. 
Managing Complications sics ssrirsceieteiceidetada en tee en Ub ep cane eet ee nee Richard P. Kratz, M.D. 


Symposium: IS EXTRACAPSULAR CATARACT SURGERY WORTH IT? . C. William Simcoe, M.D., Moderator 
Three panelists (Richard P. Kratz, M.D., Richard H. Keates, M.D., and K. Buol Hesiin, M.D.) will each give a 10 minute 


























presenta Hen of their personal experiences regarding: Prognosis for a Successful Repair of Retinal Detachment; Cystoid 
Macular Edema; Quality of Vision. A Panel Discussion and Questions ‘rom the Audience will follow. 
VED EE ot aida siuk a eume ede le ate E Robert F. Azar, M.D., Moderator 
International Party Sponsored by Alcon/BP 
Sunday Morning (February 1) 


SURGICAL CORRECTION OF REFRACTIVE ERRORS 
Jack Hartstein, M.D., Chairman 


| Symposium: SURGICAL CORRECTION OF ASTIGMATISM ______ ee Richard P. Kratz, M.D., Moderator 









eventon: Cataract Wound Closure a Clifford Terry, M.D. 
ee Comparison of Keratometers ..000 00.00 ccc cece cece eee es e.. Dennis Shepherd, M.D. 
Correction: Reconstruction of Previous Incision .................., ERER oe Thomas Cravy, M.D. 

eS Gorneal Tuck annann e cece ccc aLa Boas a-eilewletsla So EA Robert F. Azar, M.D: 

_ Symposium: SURGICAL CORRECTION OF MYOPIA—PRO’s AND CON’s _____ Walter J. Stark, M.D., Moderator- 
History of Surgical Correction of Myopia and Early Clinical Results ..00. 00.0. Leeds Katzen, M.D. 
Surgicai Correction of Myopia—Studies in Laboratory Animals and Human Cadaver Eyes....,. Ronald Smith, M.D. 
Complications of Radia! Keratotomy .......... 0.00.00. 200000000 A bast J. James Rowsey, MD. 
Update of Clinical Experience with Surgical Correction of Myopia... kos ccc cee cue asec eee bs Leo D. Bores, M.D: 
A. Prospective, Multicenter, Clinical Trial of Radial Keratotomy for Mycpia.........00........ “George Waring, M.D. 
Summary and Conclusions... 0.0... eee ccc cncesees cide cstaese ee cg Walter J. Stark, M.D. 
Symposium: SURGICAL CORRECTION OF APHAKIA...................... Perry S. Binder, M.D., Moderator 


Keratopnakia and Hypermytropic Keratomileusis ............................ bev bees ed... Cass. Swinger, M.D. 

i ..< Jorge Krumeich, M.D. 
Miles H. Friedlander, M.D. 
Herbert E. Kaufman, M.D. 










C Centact & Intraocular Lens Presentations—Thursday afternoon, Friday morning and Saturday morning > 


An optional Practice Management Seminar will be conducted on Thursday, January 29, 1981 immediately preceding _ 
the scientific session. There is no registration fee for the Practice Management Seminar; the registration fee for the | 
Scientific Session is the total fee for all sessions. ae 


Registration for the Scientific Session wil! take place on Wednesday, January 28 from 12:00 noon to 5:00 p.m. 
Thursday, January 29 from 7:30 a.m. to 5:30 p.m. Use the registration torm below to pre-register and save time al 


Refunc Policy. Full refund if cancellation is received by January 1, #981. A $25.00 service charge per person for : oS 
cancellations from January 2, 1981 to January 28, 1981. No refunds for cancellations received after January 29, 1981. 





_ A special room rate has been arranged with the Sahara Hotel. For room reservations only, write to the Sahara Hotel, Las 7 
oo Megas, Nevada 89114, eee a 


January 29 - February 1, 1981 Sahara Hotel Las Vegas, Nevada 


NENG 85. ocala eh eae ah em eee Cin fee MLD Other. =“ 


a e AE E AE A il Ce E A, ae eee TEE 


City, State, Zip Code |. tn Sonne tne Telephone 


I Physician Member of CLAO—US$100.00 © Physician Non-Member—US$250.00 

U ‘Resident Physician in Ophthalmology—US$50.00 

= Technician’ employed by Ophthalmologist (Physician Member of CLAD). Must be identified by letter by the employing 
‘ophtnalmologist--US$75.00 - 

2 Technician employed by Ophthalmologist (Non-Member of CLAO’. Must be identified by letter by the employing 

»  sophthaimologist--US$175.00 

|}. CALL SOTHERS—US$275.00 L1 ONE DAY REGISTRATION--US$50.00 Please specify day: oo 


Please make check payable to: CLAO—Mid Winter Meeting and forwardto R. Linsy Farris, M.D. 


pe : f f : } F Be : Treasurer-—-CLAO 
Technicians. This fee ineludes the entire meeting (3-1/2 days), in addition 2620 Jena Street 


tthe Ophthalmic Assistants and Technicians Course. New Orleans, LA 70115 
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We can do 
much more 
together. 


U y 





Ophthalmic Pathology 
Fellowship Available 


Department of Ophthalmology, University of 
Pennsylvania, Scheie Eye Institute ; 
Presbyterian-University of Pennsylvania Medical 
Center 


Applications are invited for a National Eye Institute 
training fellowship in experimental ophthalmic 
pathology. Designed to prepare physicians for 
careers in academic ophthalmology, the two-year 
program emphasizes the acquisition of specialized 
research skills while fostering a broad under- 

standing of ophthalmic pathology. Candidates must 
be permanent residents or citizens of the U.S. and 
preferably should be M.D.s. An NIH payback agree- 
ment is required. Those interested should direct 
inquiries including an up-to-date curriculum vitae 
and bibliography to: 


Myron Yanoff, M.D. 

Director, Scheie Eye Institute 
51 N. 39th Street 
Philadelphia, PA 19104 


An Equal Opportunity/Affirmative Action Employer 








OPHTHOCHLOR 






ngi 





tenloramphenicol ophthalmic 
solution, USP), 0.8% 


Description 

Ophthochior Ophthalmic Solution, 0.5%. is a 
sterile, buffered solution containing 0.5% 

(5 mg/m} of chloramphenicol Ophthochior 
contains no preservatives 


Actions 

Chicramphenicol. a broad-spectrum antibiotic 
originally isolated from Streptomyces venezu- 
elac: ig primarily bacteriostatic and acts by 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from 
soluble RNA to ribosomes. Studies have shawn 
that chiloramphenical is not absorbed in measur- 
able amounts by topical application to the eye. 
Development of resistance to chloramphenicol 
can be regarded as minimal for staphylococci 
and many other species of bacteria. 


indications 

Ophthochior (chloramphenicol ophthalmic 
solution, USP}, 0.5%. is indicated for the treat- 
ment of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chiorampnenicol-susceptible organisms, Eacte- 
riological studies should be performed to 
determine the causative organisms and their 
sensitivity to chloramphenicol. 


Contraindication 
This product is contraindicated in persons 
sensitive to any of its components. 


Warnings 

Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibifity of hypersensitivity reactions, 
including bone marrow hypoplasia 


Precautions 

The prolonged use of antibiotics may occasion 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. f new infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be taken. in all except very superficial infections, 
the topical use of chloramphenicol should be 
supplemented by appropriate systemic 
medication 


Adverse Reactions 

Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrov 
hypoplasia following the topical use of chloram- 
phenicol eye drops has been reported 


Dosage and Administration 

Two drops applied to the affected eye every 
three hours, or more frequently if deemed 
advisable by the prescribing physician. Admin- 
istration should be continued day and night for 
the tirst 48 hours, after which the interval 
between applications may be increased. Treat 
ment should be continued for at least 48 hours 
after the eye appears normal 


How Supplied 

N.0071-3395-11 -- 15-rnt bottles: Ophthochior 
Ophthalmic Solution, 0.5%, is supplied in plastic 
dropper botties and contains no preservatives: 
Each milliliter contains 5 mg chloramphenicol | 
a boric acid-sodium borate buffer solution. 
Sodium hydroxide may have been added fo” 
adjustment of pH. To protect it from light, the 
solution should be dispensed in the carton. “hi: 
product should be stored in a retrigerator until 
dispensed. Discard solution within 21 days fror 
date dispensed. Ww 


PARKE-DAVIS 


Warner-Lambert Co PDJA-24611-P{(5 
Morris Plains, NJ 07950 USA 





_Ininfectious 
conjunctivitis or keratitis’ 











OPHTHOCHLOR. 15” 
(chloramphenicol ophthalmic 
solution, USP),0.5% 













-e Effective ophthalmic antibiotic with a broad 
— spectrum of activity 
<+ A steril ouftered solution...isotonic with 
lacrima luid 
è Plastic squeeze bottie for ease of 
administretion 
Ophthochior is preservative-free. Therefore, 
the discomfort often associated with preser- 
vatives wil no? be a problem. 
Prolonged or frequent intermittent use of topical chlor- 
4 Amphenico! should be avoided because of the possibility of 
x hypersensit vty reactions, including bone marrow 
hypoplasia. 
_ Also availatie: Shtoromycetin* Ophthalmic Ointment, 1% 
che «chibramphericol ophthalmic ointment, USP) 











When caused by chloramphenicol-susceptible organisms 





‘Please see prescribing information on preceding page. 


PARKE-DAVIS 


Quality Optics 


From Every Point of View 


Designed for Quality, Versatility, Performance. 
Kowa’s RC-W py meets the challenges like no 
other camera in its price range with outstanding 
superiority in 30° and 20° lens resolution. Fea- 
tures Polaroid fluorescein angiography . . . ex- 
clusively! Kowa’s RC-W fy is more than a Fundus 
Camera, it’s a camera team with a complete 
line-up of advanced features. 


For the finest 45°/30°/20° Fundus Cameraavail- 
able at reasonable cost look to Kowa, ‘oday. 
Tomorrow you'll find its structured system is 
engineered to meet any new demand. For com- 
plete details and specifications write or call. 
We'll respond immediately. 


KOWA RC-W py 45°/30°/20° Fundus Camera 


nd Kowa Optime 


Quality; right before your eyes 


FEATURES; 

® Built-in automatic refocus 
at 45°/30°/20°. 

@ Total mobility achieved with. 
special swing and swing-tilt stand ... . 
automatic lock after each 
adjustment saves procedure time, 
Three separate power supplies 
available to meet your specific need: 
all operate from the single camera unit. 
Covers a wide picture with 
true, natural color and clear, sharp 
definition at 45°/30°/20°. 


20001 South Vermont Ave: 
Torrance, CA 90502 
213 © 327 © 1913. 
















This .cutstanding collection of 35mm Veri Color 
slides with accompanying text provides an invalu- 
able teaching aid for the introduction of ophthalmic 
histopatholegy. It was produced by members of the 
faculiy of the nationally recognized Lancaster 
_ Course, a core program in ophthalmology training 





held tor sixaweeks each summer at Colby College, 
o Wate lle, Maine. 


For this superb educational tool, the authors have 


abstracted the most salient sections of the course, 


` with appropriate slides, to present in concise form 
the cere on-ophthalmic histopathology. The textual 
material is specially formulated for easy and relevant 
use with 666 full-color 35mm slides. 


The Lancaster Course in Ophthalmic Histo- 
pathology is an excellent primer for the ophthal- 

mology resident taking board exams. The practicing 
_ophthalmolagist will find the set an excellent referral 
_ for clinical cases or a helpful refresher before taking 


continuing education courses. 


271 pages of text. llustd. 666 35mm full-color 
slides. Ready October 1980. 
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Please senc me more information on the packaging and 
pricing of Frayer’s 





THE LANCASTER COURSE 
IN OPHTHALMIC 
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E LANCASTFR COURSE 
IN OPHTHALMIC 
HISTOPATHOLOGY 


Edited by William C. Frayer, MD, 

Professor of Ophthalmology 

University of Pennsylvania School of Medicine, 
Philadelphia, Pennsylvania. 





Sea a ee Re ee Se RE ‘SNS in See hin wns nt tens ‘rine os Ms pe oe i 


Contents and Contributors 


Unit 1—OCULAR INFLAMMATION—Barbara W. Streeten, 
MD, 30 slides 


Unit 2—SUPPURATIVE AND NONGRANULOMATOUS 


OCULAR INFLAMMATION —Barbara W. Streeten, 
MD, 41 slides ; 

Unit 3—GRANULOMATOUS INFLAMMATION OF THE 
EYE— Daniel M. Albert, MD, 31 slides 

Unit 4—CONGENITAL ANOMALIES ANDTHE © 
PHAKOMATOSES — William C. Frayer, MD, 
45 slides 

Unit 5—DISEASES OF THE EYELIDS—Barbara W. 
Streeten, MD, 47 slides 

Unit 6—THE ORBIT—Myron Yanoff, MD, 60 slides 

Unit 7—DISEASES OFTHE CONJUNCTIVA, CORNEA, 
AND SCLERA; OCULAR TRAUMA: ACCIDENTAL 
AND SURGICAL — Morton E: Smith, MD, 120 slides 

Unit 8—PATHOLOGY OF THE VITREOUS ——W Richard 
Green, MD, 29 slides 

Unit 9—PATHOLOGY OF THE RETINA—W Richard 

i Green, MD, 104 slides 

Unit 10—PATHOLOGY OF THE CRYSTALLINE LENS — 
William C: Frayer, MD, 27 slides 

Unit 11 — DISEASES OF THE OPTIC NERVE —William C. 
Frayer, MD, 41 slides 

Unit 12—HYPOTONY AND GLAUCOMA — Myron Yanoff, 
MD, 30 slides 

Unit 13—-RETINOBLASTOMA AND PSEUDOGLIOMA— 
Daniel M: Albert, MD, and Delia N. Sang, MD, 
30 slides 

Unit 14—MELANOMAS OF THE EYE — Daniel M. Albert, MD, 
and Carmen A. Puliafito, MD, 31 slides 


Please Print: 


Full Name 





Address 





State ———— ZIP 
9/80 ARO 
F.A. DAVIS COMPANY 
1915 ARCH STREET 
PHILADELPHIA, PENNSYLVANIA 19103 


City 
































CURRENT TOPICS 
IN EYE RESEARCH 


Edited by JOSE A. ZADUNAISKY 
and HUGH DAVSON 
Current Topics in Eye Research provides 
a much-needed: forum for review articles 
in basic aspects of the rapidly expand- 
ing field of ophthalmology and vision re- 
search. Its goal is to update information on 
ongoing research in new fields as well as 
in classical areas of eye research. 


VOLUME 3 


CHAPTER HEADINGS: J. Piatigorsky, Intra- 
cellular lons, Protein Metabolism, and- Cat- 
aract Formation. R. L: Church, Cell Hybrids 
in Ocular Tissues. S. D. Varma, Aldose Re- 
ductase and the Etiology of Diabetic Cat- 
aracts. R. A. Laing, Specular: Microscopy 
of the Cornea. D. E. Copeland, Functional 
Vascularization of the Teleost Eye. J. G. 
Sivak, Accommodation in Vertebrates: A 
Contemporary Survey. Subject Index. 
References appear at the end of each 
chapter. 

1980, 352 pp., $35.00 


VOLUME 2 


CHAPTER HEADINGS: P. Witkovsky, Exci- 
tation and Adaptation in the Vertebrate 
Retina. R. N. Lolley, Cyclic Nucleotide Me- 
tabolism. in the Vertebrate Retina. L. F. 
Burns, The Pigments of the Retinal Pig- 
ment Epithelium. J. T. Ernest, Pathophysi- 
ology of the Vasculature of the Distal Seg- 
ment-of the Optic Nerve and Choroid. J.-P. 
Faure, Autoimmunity and the Retina. Sub- 
ject Index. 

References appear at the end of each 
chapter. 

1980, 328 pp., $35.00 ISBN: 0-12-153002-7 

Future volumes in CURRENT TOPICS IN EYE RE- 
SEARCH are now available on a Continuation Order 
basis. Your Continuation Order authorizes us to 
ship and bill each future volume in the series 
automatically, immediately upon publication. This 
order will remain in effect until cancelled. Specify 


the volume number with which your order is to 
begin. 


ISBN: 0-12-153003-5 


Send payment with order and save postage and 
handling charge. 
Prices are subject to change without notice. 


ACADEMIC PRESS, INC. 


A Subsidiary of 
Harcourt Brace Jovanovich, Publishers 
111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 



















NEOSPORIN’ 
Ophthalmic 
Solution Sterile 


(Polymyxin B— 
Neomycin—Gramicidin) 


Each cc contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units; neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg neo- 
mycin base}; gramicidin 0.025 mg. Vehicle 
contains alcohol 0.5%, thimerosal (preserva- 
tive) 0.001% and the inactive ingredients 
propylene glycol, polyoxyethylene poly- 
oxypropylene compound, sodium chloride 
and purified water. 


NEOSPORIN’ 


Ophthalmic 
Ointment Sterile 


(Polymyxin B— 
Bacitracin—Neomycin) 


Each gram contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units; zinc baci- 
tracin 400 Units; neomycin sulfate 5 mg 
{equivalent to 3.5 mg neomycin base’. 
special white petrolatum qs. 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatmen 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics contained therein. 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown sensitivity to any of the components 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible organisms. Ophthalmic. Oini 
ment may retard corneal healing. 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment. 

Allergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin, paromomycin 
streptomycin, and possibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complate 
literature available on request from 
Professional Services Dept. PML. 










































































































































ys / Burroughs Wellcome Co. 
2B: Research Triangle Park 
ua f North Carolina 27709 
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See adjacent page for brief presedbing informabor 












Announcing 


50th ANNIVERSARY 
MID-WINTER CLINICAL CONFERENCE 
IN OPHTHALMOLOGY 


January 26, 27, 28, 1981 


Presented by 
The Research Study Club of Los Angeles, Inc. 


ANTERIOR SEGMENT PROBLEMS 
AND ie 
POSTERIOR SEGMENT COMPLICATIONS 


GUEST SPEAKERS 


Joseph A. Baldone, M.D. Miles A. Galin, M.D. 
John Hetherington, M.D. Walter J. Stark, M.D. 
Wiliam Tasman, M.D. 


PANEL MODERATORS 


Clarence A. Albaugh, M.D. S. Rodman Irvine, M.D. 
Irving Leopold, M.D., D. Sc. Stephen J. Ryan, M.D. 
Bradley R. Straatsma, M.D. — 
















SURGICAL ANATOMY COURSE 
Instructors 
Crowell Beard, M.D. James L. Hargiss, M.D. Bernice Brown, M.D. 
Saturday, January 24, 1981, 9:00 A.M. to 5 P.M. & Sunday, January 25, 9:00 AM—5 PM 
FEE | 
Practicing physicians: $100, if attending Mid-Winter Course—$150, if not attending 
Residents: $75, if attending Course; $100, if not attending Course. 
Registration Deadline—January 1, 1981 


(Category 1 Credit 24 hours, CMA, AMA) 


Registration Fee $200.00 for Practicing Physicians 
$100.00 for Residents 
Fee includes: Reception & Dinner (incl. spouses) and 3 “Round Table” 
lunches 





For Additional Information: Research Study Club, P. O. Box 49412, 
Los Angeles, California 90049 






























Intraocular Microsurg 
instruments | 











The prodrug ‘Propine (dipivefrin HCl): the confidence | of i an 
established bans with the new benefit of fewer wer side eff effects. 


= Prodrugs are pike which This addition creates a, mcre 











- enter the body as one compound lipophilic compound which 
and then are altered into the is absorbed better into theeye — 
active drug through enzymatic 17 times better penetration! 
~ activity. Propine is a prodrug Once inside, it is convertec to 
of epinephrine that differs from epinephrine by enzymes within | 
epinephrine by the addition of the eye. This action makes 
two pivalyl side chains. Propine more potent than. 


comparable concentrations of 
epinephrine, yet with fewer 
side effects. 





Propine (aipivetrin HCl): -o 
penetration with minimal side 
effects. 





_ Propine: molecule. depicting : addition 
of the two maids side chains. 











Epi phrine: less efficient penetra- 
tion with greater chance of site 
effects. - 






































































somite Mikita tissok ee pilocarpine,or as instiarthezapy, SiE : 
Prop-ne dipivefrin HCl) provides: 





control of IOP 


. Thereper mer com- 
_ paratlə to 2% pilocarpine q.i.d. 
oa mean pressure 20 
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enie on tbid dosage Propine (dipivefrin HC1): 
a ter i 00 d o f patient the right direction for use 


y nes @ Concomitantly with timolol 

asier eoncomitant use with or pilocarpine E 
saree Doe @ Switch epinephrine and pile - k 

rE z carpine users to Propine  —~ 





E Initial therapy: effective 
and safe choice for the new 








. Near her the price of equiv- glaucoma patient. 
alent ounts of timolol... — 
an impertant consideration for 
- fixed insome paliente 
ices ese (dipivetrin HD... 
another advancement in 
- 8 . research and development _ 
A E O NEN by the leader r n ophthalmic. : 
inthe treatment of giaucoma, . 
7B Mar;86(3):268-2' 
eal AI. Dipivalyl epinephrine 
nth ostbonapaey Goa tee All€RGAN Pharmaceuticals, Inc. 


En Wiley and Sons. a © ee SEA 





: Propine™ (dipivefrin HCl)... 
another advancement in 


by the leader in ophthalmics. 


‘ Propine™ (dipivetrin hydrochloride) 0.1% sterile ophthalmic solution 


INDICATIONS: Propine™ (dipivefrin HG) is indicated as initial therapy for the contro! of intraocular pressure 
in chronic open-angle glaucoma. Patients respanding inadequately to other antiglaucoma therapy may 


i “respond to addition of Propine. in controlled and open label studies of glaucoma, Propine demonstrated 
- a statistically significant intraocular pressure-lowering effect. Patients using Propine twice daily in studies 


with mean durations of 76-146 days experienced mean pressure reductions ranging from 20-24%. Thera- 
peutic response to Propine twice daily is somewhat less than 2% epinephrine twice daily. Controlled 
studies showed statistically significant differences in lowering of intraocular pressure between Propine 
and 2% epinephrine. In controlled studies in patients with a history of epinephrine intolerance, only 3% of 

’ patients treated with Propine exhibited intolerance, while 55% of those treated with epinephrine again 
developed an intolerance. Therapeutic response to Propine twice daily therapy is comparable to 2% 
pilocarpine 4 times daily. In controlled clinical studies comparing Propine and 2% pilocarpine, there were 
no statistically significant differences in the maintenance-of IOP levels for the two medications. Propine 
does not produce miosis or accommodative spasm which cholinergic agents are known to produce. The 
blurred vision and night blindness often associated with miotic agents are not present with Propine 
therapy. Patients with cataracts avoid the inability to see around lenticular opacities caused by constricted 
pupil. CONTRAINDICATIONS: Propine™ should not be used in patients with narrow angles since any dilation 
of the pupil may predispose the patient to an attack of angle-closure glaucoma, This product is contra- 
indicated in patients who are hypersensitive to any of its components. PRECAUTIONS: Aphakic Patients, 
Macular edema has been shown to occur in up to 30% of aphakic patients treated with epinephrine. 
Discontinuation of epinephrine generally results in reversal of the maculopathy. Catagory B. 
Reproduction studies have been performed in rats and rabbits at daily oral doses up to 10 mg/kg body 
weight (5 mg/kg in teratogenicity studies), and have revealed no evidence of impaired fertility or harm to 
the fetus due to dipivefrin HCI. There are, however, no adequate and well-controlled studies in pregnant 
women, Because animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. Nursing Mothers. it is: not known whether this 
drug is excreted in human milk. Because many drugs are excreted in human milk, caution should be 
exercised when Propine is administered to a nursing woman. Usage in Children. Clinical studies for safety 
and efficacy in chitdren have not been done. Animal Studies. Rabbit studies indicated a dose-related incidence 
of meibomian gland retention cysts following topical administration of both dipivefrin hydrochloride-and 
epinephrine. ADVERSE REACTIONS: ar Effects. Tachycardia, arrhythmias and hypertension have 
been reported with ocular administration of epinephrine. Local Effects. Burning and stinging was the most 
frequent side effect reported (6%) with Propine alone. Injection was observed in 6.5% of the patients. 
Epinephrine therapy can lead to adrenachrome deposits in the conjunctiva.and cornea. 


AIlERCAN Pharmaceuticals, Inc. 
Irvine, CA 92713 
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CONTACT LENS 


ASSOCIATION OF 
OPHTHALMOLOGISTS, INC. 


Scientific Meeting 
Sunday, November 2, 1980 
7:00 p.m. - 2:00 p.m. 
Room D, Hilton Hotel, Chicago, Illinois 


PROGRAM 
Richard H. Keates, M.D., Chairman 


7:00 pmn—SYMPOSIUM: Controversial Ques- 
tions in Contact Lenses. 
Panel: H. Dwight Cavanagh, M.D., Paul R. 
Honan, Jr., M.D., Perry S. Binder, 
M.D., R. Linsy Farris, M.D., Oliver H. 
Dabezies, Jr., M.D. 


7:30 pm-8:15 pm Contact and Intraocular 
Lens Presentations 


7:30 pm—Richard A. Saunders, M.D.: Empirical 
Fitting of Hard Contact Lenses in Infants and 
Young Children. Discussant: Perry Rosent 
hal, M.D. 


7:41 pm—Louis A. Wilson, M.D.: Thimerosal 
Hypersensitivity: A Cause of Ocular Redness 
and Irritation amongst Patients Wearing Soft 
Contact Lenses. Discussant: Rudolf M. 
Franklin, M.D. 


7:52 pm—A. Robert Bellows, M.D.: En- 
dophthalmitis in Aphakic Patients with Inad- 
vertent Filtering Blebs Wearing Contact 
Lenses. Discussant: Frederick H. Theodore, 
M.D. 


8:04 pm—J. V. Greiner, M.D.: Effect of Contact 
Lens Wear on the Conjunctival Mucus Sys- 
tems. Discussant: Roswell Pfister, M.D. 


8:15 pm—SYMPOSIUM: Controversial Ques- 
tions in Implants and Refractive Surgery. 
Panel: Richard P. Kratz, M.D., Henry M. 

Clayman, M.D., Jerald L. Tennant, 

M.D., Kenneth J. Hoffer, M.D., 

Stephen A. Obstbaum, M.D. 





No Registration Fee 


The Profession is 
Cordially Invited 





0's new ophthalmic 
stand is now available 
ully equipped free-stand- 

g unit for use with the Marco. 
ir or with any ophthalmic chair 
esigned for the ultimate in flexibility 

mplicity, the new stand features 
que counterbalanced slit 
ap arm with featherweight 
ontrol. The stand also in- 
cludes an overhead lamp, a 
counterbalanced refractor 
and slit lamp arm, three re- 
chargeable instrument 
wells, and a binding post 
dor corded instruments. 
A third arm and acces- 
sory tray are optional 
accessories. 
_ Allinstrument 
Chair controls 
ocated on an 
y-to-reach instru- 


ationwide Toll Free: 









































Vasocon-A 


(naphazoline HC] 0.05%, antazoline phosphate 0.5%) 


relieves itching fast. 


For most patients with allergic conjunctivitis, itching is the 
number one complaint. And no amount of rubbing or scratching 
will relieve this maddening itch. 

Vasocon-A relieves itching fast, and quickly clears redness and 
irritation associated with allergic conjunctivitis. And Vasocon-A 
doesn’t leave a crusty, uncomfortable residue on your patients’ lids 
—so they are more likely to follow your dosage 
instructions. 

Whether you prescribe it for chronic, long-term . 
conditions or those of a recurrent seasonal / 

nature, Yasocon-A lets you avoid the side effects 
associated with the extended use of topical 
steroics. 

For prompt relief of itching, prescribe the 
number 1 topical antihis- 
tamine/cdecongestant... 
Vasoccn-A. It’s the “most 
wanted” product for the 
relief cf itching...the 
num der 1 complaint of 
allergie conjunctivitis. 



















Gopervison 


Pharmaceuticais inc. 
PO Box 367 
San German, Puerto Rico 00753 USA 







ponents of this preparation. WARNING: Do not use in presence of narrow angle glaucoma. 
ion i iypertension, cardiac irregularities or hyperglycerriia (diabetes). This 


, Cardiac irregularities, hyperglycera}. DOSAGE: One 
ve: ently. as required to relieve symptoms. CAUTION: Federal law prohibits dispensing without 
presoripaion: HOW SUPPLIED: 15 mi dropper-tip plastic squeeze bottle. : 


Ri NeaA 


Side Cutters 


1 mm 


End Cutters 
1 mm 


Microscissors 
~ Imm 


KEELER OPTICAL PRODUCTS, INC. 


Name 





Hospital 





City/State/Zip 





C] Please have a representative call. 
Please send further information on the Keeler SITE system. 
C] Please send me the NEW Keeler Catalog 
456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Philadelphia - New York - Boston - Los Angetes - Chicago - Houston - Atlanta + Cleveland - San Francisco 
Call toii free: 800-523-5620 (in PA cali 215-353-4350) - All products serviced in Broomall, PA 








PLAN NOW 
TO ATTEND THE 


30th | DISEASES & SURGERY 
J\/ULL | OF THE LIDS, LACRIMAL 


ANNUAL <- APPARATUS AND ORBIT 





NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 2 
: Apni Il - 15, 1981 - New Orleans, Louisiana 
WHAT A WAY — TOGET AWAY! X 
Creole Cuisine, Jazz, Unique Arehitectúre. 
IT’S ALWAYS MARDI GRAS! 


27 Hours of Symposium 


President’ s Reception, Gala Dinner Dance, Planned Ladies Tours 


REGISTRATION FEE: (includes all of the above functions) 
$300.00* Practicing Ophthalmosogists 
$100.00* Residents Outside Lowisiana 


{accompanied by a letter of identification fromechief of Service) 





*(in U.S, Currency) 





For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
2025 Gravier Street, Suite 512, New Orleans, Louisiana 70112 
1-504- 568- 1988 


2 “APRIL? 
So MoT Ww oF Fs 
GUEST SPEAKERS 2 
CROWELL BEARD, M.D. — San Francisco, CA 
s MILTON.BONIUK, M.D. — Houstan, TX ary 11 


“FREDERICK BLODI, M.D. — lowd city, IA 
PIERRE GUIBOR, M.D. — New York, NY 


12 3 14 15 


FRED JAKOBIEC, M.D. — New Yerk, NY 
“ORKAN G: STASIOR, M.D. — Albuny, NY) 
RICHARD TENZEL, M.D: — North Miami, FË 
pi ROBERT WILKINS, M.D. — Houston, TX 
e he : JOHN WOBIG, M.D. — Portland OR 















Most people wear soft contact 
lenses for cosmetic reasons. They want 
their eyes to look and feel good, and 
only when they do are they happy with 
their lenses. 

To stay that way, they need a saline 
solution that wont cause irritation and 
is convenient to use — at a reasonable 
cost. Only Cnisol™ offers all this. 


Comfort Unisol ™ contains no preservatives 
(such as thimerosal) that can cause red. irritated 
eyes. isotonic, with a natural pH of 7.4. Unisol™ 
helps keep your soft lens patients’ eyes as clear 


and comfortable as they were when they started 
wearing lenses. 

Convenience Premixed and ready to use. 
Unisol is packaged in sterile, single-dose vials 
The wearer simply twists open the top. uses the 
contents, and throws the empty container away 
~ at home or while traveling 





Economy (Unisol™ is economical, too. Its 
pre-measured. so theres no waste. And its cost 
per day is comparable to preserved saline 





So why risk patient problems that pre- 
served saline can cause? Recommend Unisol’” 
to ali your soft lens patients, so their eyes can 
look and feel good. And stay that way. 


per¥iscan Prharmaceu iaisied i y8B0 
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Gopervision 
CooperVision Pharmaceuticals Inc. 
Y Box 3E 
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MEDICAL COLLEGE OF OHIO 
GERIATRIC EYE SYMPOSIUM 
SATURDAY, OCTOBER 25, 1980 


Guest Faculty 


Cataracts and intraocular lenses—Richard Lembach, M.D., Columbus 
Contact lenses for aphakia—R.S. Garkal, M.D., New Delhi 
Glaucoma in the elderly—-Dong Shin, M.D., Detroit 
Macular degeneration—G. DeVenecia, M.D., Madison 
Optic nerve and cerebrovascular disease—Joel Sacks, M.D., Cincinnati 


M.C.O. Faculty 


Low vision management—Charles Jaeckle, M.D. 
Spectacle correction of aphakia—Robert Kiess, M.D. 
Retinal detachment and diabetic retinopathy—Carol Kollarits, M.D. 

Senile ptosis—Rodney McCarthy, M.D. EES 
Corneal transplantation—Richard Torchia, M.D. 
Ocular motility—Robert Wiley, M.D. 


Category | CME: 8 hours 


For more information, write: 
Medical College of Ohio 
Division of Ophthalmology 
C.S. = 10008 
Toledo, Ohio 43699 








“Doctor I can't find 
sunglasses dark enough.” 


How many times have you heard Five different modes — light transmis- 
this complaint from your patients sion from 1%—10%— plano only. Case in- 
with... aphakia, uveitis, bullous kera- cluded. Lower transmissions at increasec 
topathy, albinism, inflammatory cor- _ cost reduce IR significantly. Colors — 

d neal disease, incipient cataract, post- lightgreen, medium amber, amber, 
op intraocular lens implant and all anterior segment surgery. dark grey-green, dark green. 

Now OLo has the answer! At prices that are realistic! Priced as low as $4.50 on 

OLo offers significant protection to patients whose eyes must be quantity orders. Send for in- 
shielded from ultraviolet light and wind; patients with pterygium; basal - formation. See coupon below. 


cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 

OLo in new full size may be worn alone or over most spectacles. Wrap @) Oo OLo 
around side shields and anti-glare frosted brow guard make these sun- ™ ” Products. Ltd 
glasses remarkably comfortable. ’ á 


] OLo Products, Inc. AO 
Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 









Please send me: a sample pair of Sunglasses. I am enclosing $6.00 (professional price) 
plus $1.00 for postage and 

LJ Light Green 1O%transmission. LI Medium Amber 8% transmission. 

C Send me detailed Brochure. 


l Name = Bog wh ea ae aia AA RSSa gras ok Nt ee ee 


handling. 
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edges. Unitome, ne nev 
sterile disposable knife— 
uniquely packaged in a 
pop- open instrument 
holder. Unitome .. .you — 
can handle it! 














CABLE BE : TELEX 923321 
CALL TOLL = RE 800 225-1482 


©lolab Corporation 
1980. 


Caution: investiga- 
tional device. Limited 
by Federal law to 
investigational use. 


Quick Ship IOL 
Availability 


360 different IOLAB lens models and diopter 
powers are immediately available for shipment 
to you. 

These represent 12 IOL models in diopter 
powers 10.0d to 25.0d in 0.5 increments. All are 
“on the shelf” in quantity, so we keep thousands 
of lenses ready for your phone or written order. 

Our goal is to ship your order the same day 
as we receive it* — and we achieve that with an 
inordinate degree of regularity. Maintaining our 
“Quick Ship” inventory is another example of the 


. ways IOLAB meets the needs of the ophthalmic 


surgeon. 

For more information regarding IOLAB Intra- 
ocular Lenses please call Toll Free 800 854-1761, 
Toll Free in California 800 472-7770/ 800 472-7813 
or telephone 714 599-8347 


IOLAB 
CUSTOMER 
SERVICE 


CORPORATION The Precision Optics People 

































































_ Burning, scratching, smarting d 
:. F's the most common extern: 
ocular disease of elderly people, 
cielly women! And symptoms 
particularly troublesome 
e end of the day? 


= s 


ust before your patient g 
Lacri-Lube provides over 

micr and protection. No bother 
symptoms in the morning. 
cri-Lube is non-medicate 
drug-induced — 

eliminated. _ 





conpunchoul 

rked by itching 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent diseharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ule 

Pain, photophobja, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt ir 
stitution of therapy i 
vital to avoid possi- 
ble visual difficulty. 


eN due tos pt ible TLC Toor 
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ANtrisin' suifisoxazole diolamine/Roche 





A Division of 


Introducing 
Fully Skinn 
COMBI-PAC 
For Furthe 


Protection 


e COMBI-PAC — Each Pac contains 200 — 250 m 
- Chloride U.S.P. Tablets and one preparation disper 
- Packaged 12 Comibi-Pacs per box. Priced at $26.4 
unit cost $2.20/Pac. Minimum order one box. 
© SALT TABLETS — 200 — 250 mg. Sodium Chilo 
“Tablets. Packaged 20 bottles per box. Priced at! 
box, unit cost $1.75/bottle. Minimum order one b 
© PREPARATION BOTTLES — One ounce prepa 
penser bottles. Packaged 20 bottles per box. 
$13.00 per box, unit cost $.65/bottle. Minimum 
box. 
_ @ HEAT DISINFECTION KIT — Stainless steel fixtu 
` plastic soft lens case. Packaged 6 heat kits per bo» 
$36.00, unit cost $6.00/kit. Minimum order one be 


VOLUME DISCOUNT: 












Orders of 15 boxes or mc 
Marlin Products are discort 


ORDER PREPAID: Save shipping costs or net 30 
Mail checks to Sole Ta : CA. Calif. residen 
or order from: 3 


BYUN ARG o | Ray IRA- Tarana. Cl 





For precise c agnosis: : 
Welch Allyn 
loscopes and retinosc cop 

ifh 3.5 v. Halogen illuminat 


bei 


#41100 Transilleminctor 
#41102 cobalt blue filter. 


for our Gels retinoscopes. 
o TEn logen. illumination means 
brig 





| CATARACTS AND oe E 
AHAA AND o INTRAOCULAR LENSES : ' SIS AND THERAPY 
_ EXTERNAL DISEASES ANTERIOR SEGMENT SPONSORED BY 


RECONSTRUCTION 
THE POST GRADUATE INSTITUTE 
-OF THE 
NEW YORK EYE AND EAR INFIRMARY 


OCTOBER 3-4, 1980 


_ EMBRYOLOGY ANATOMY 
SECRETORY/EXCRETORY THERAPEUTICS 
MEDICAL AND SURGICAL DIAGNOSIS 
RADIOLOGICAL TECHNIQUES 


; Faculty: Hampson A. Sisler, Course Coordinator; 
Jan. 10-7 L Drs. Byron C. Smith; William Cooper; ira Jones; 
; Harold Kirshner; Alvin Brackup; Gerhart Schwarz, 

R. Linsy Farris and John T. Simonton. 


REAREA a E AMA-CME Credits, Category 1: 16 
TE SURGERY Registration Fee: $150.00 


For registration and additional information, please — 
presents: 1 write: 


Current Concepts Jane Stark, Registrar 


Post Graduate Institute 
in Ophthalmology New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 




























A course designed for the ophthalmologist in 
clinical. practice with particular emphasis on an 
p-to-date review of the medical and surgical 
management of selected topics in corneal, ex- 
ternal, and vitreo-retinal diseases. 

















Course Directors 
. Walter J. Stark, Baltimore 
“Ronald G. Michels, Baltimore 
¿Lawrence W: Hirst, Baltimore 














Faculty 
A. Edward Maumenee, Baltimore 
D. Jackson Coleman, New York 
Dan B. Jones, Houston 
W. Richard Green, Baltimore 
irene H, Maumenee, Baltimore 
Ronald E. Smith, Los Angeles 
Charles P. Wilkinson, Oklahoma City 











Accreditation 
A.M.A. approved for 30 hours in Category | 





Registration 
“Fee: $375 


Deadline: November 1, 1980 
Limited to 70 participants 


We can do 
‘much more 
together. 








information: 
Program Coordinator 
Turner Room 22 
720 Rutland Avenue 
Baltimore, Maryland 21205 
(301) 955-5880 
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Alcon Gives You The Edge 
For Ophthalmic Surgery. 


Our newest needle edge is an ultra- 
thin .lmm (.004 in.) wire needle for spe- 
cialized procedures. 

Like all Alcon needles it has a superior 
cutting edge that extends from the point to 
the widest portion, retaining its sharpness 
pass after pass. 

Check all our edges for yourself. For 
trial products send your name and address 
with this ad to Surgical Products Division, 
Alcon Laboratories, Inc., P.O. Box 1959, 
Fort Worth, Texas 76101. 


Alcon Surgical 


The Needle For Ophthalmie Surgery 











ANNOUNCES 
= THE SIXTH ANNUAL. 
OPHTHALMOLOGY REVIEW COURSE 


Marriott Motor Inn Hotel 
_ Philadelphia, PA 


_ December 8-12, 1980 


GUEST SPEAKER 


e Jack T. Holladay, M.D. 
Director, Vision Unit, Hermann Eye Center, University of Texas, Health Science Center at Houston 






































HOSPITAL FACULTY 


Jüan J. “Arentsen, M.D. Stephen B. Lichtenstein, M.D. 
+ William E. Benson, M.D. Joseph |. Markoff, M.D. 

Vitaliano B. Bernardino, Jr., M.D. Michael A. Naidoff, M.D. 

Joseph H. Calhoun, M.D. Ralph S. Sando, M.D. 

David H: Fischer, M.D. Peter J. Savino; M.D. 

Joseph C. Flanagan, M.D. Jerry A. Shields, M.D. 


Peter J. Savino, M.D., Course Director 


SUBJECTS 
Anatomy & Embryology Optics & Refraction—Contact Lenses 
Anterior Segment Surgery Orbit, Eyelid; Lacrimal System 
Cornea & External Diseases Pharmacology & Therapeutics 
Glaucoma Physiology 
Intraocular Inflammation & Immunology Retina & Vitreous 
‘Neuro-Ophthalmology Strabismus 
Ocular Pathology Trauma 


Ocular Tumors 


An AMA-CME 42-Hour Accredited Course 
Category l, Continuing Medical Education 


Tuition: $500.00 
Residents and Fellows: $250:00 
(with identification from their 
Department of Ophthalmology) 


Includes Reception-Dinner and five lunches 


REGISTRATION Wills Eye Hospital Sixth Ophthalmology Review Course 





| City: ee State: — PEIEE wees: Zip: — 











i Please make checks payable to: Wills Eye Hospital, CME 


FF MAIL TO: Dept. of Continuing Medical Education 
Wills Eye Hospital, 9th & Walnut Sts. 
Philadelphia, PA 19107- 


March 25thru March 28, 1984 Century Plaza Hotel, Los Angeles. 


| The 1984 mee-ing will be 
the mosi sireemlined, 


| informative ond exciting 
cin our history. 


This co 


ocests. Technical 
io exhibitors 


equipmean’ orc services 
will be on @igceay from 
Wednesday itu Saturday. 


Foreign Guest Speakers: 
Jom Boberg-Aas, M.D. 
Denmark 
Michas Blumenthal, M.D. 
Israel 
Eric Arnot M.E 
England 
Jan Worst. WIC 
i Holland 
EdwardEpsteis. M.D. 
“gout Africa 
| John Pearce MED 
- England 











Arthur Lim. M.D. 
Singapore 

Saburo Hayano, M.D. 
Japan 

Svyatoslav Fyodorov, M.D. 
USSR 

S. Peter Choyce, M.D. 
England 

Karl Jacobi, M.D. 
W. Germany 


Format: 


This year we will offer courses 
on Wednesday, March 25 
only. They will consist of 3 
separate 2 hour sessions, 
giving you the opportunity 
to attend 3 different 
courses in one day, as well 
as view the latest products 
and scientific develooments 
of our exhibitors. Thursday, 
Friday, and Saturday will 
be devoted to lecture & 
symposia. No old repeti- 
tious material or “my lens” 
panels wili be allowed. 
Abstracts will be accepted 
for preseniatiohs, courses 
and posters through 
September 30, 1980. 


DO NOT WRITE IN THIS SPACE — FOR STAFF USE ONLY 
DT PD AMT PD PK AMID —— — CD NOn EME et 


Courses: 


Below is c brief sampling of 
the many-and varied 
courses te be offered this 
year: 


Endothelial 
Photography Course- 
Kenneth Hoffer, M.D. 


Kelman Anterior Chamber 
Lens Course - 
Charles Kelman, M.D. 


Management of 
Lens Complications- 
Robert Draws, M.D. 


Use of Healon in the 
Anterior Segment- 
David Miller, M.D. 


Extracapsular Cataract 
Extraction with Intraocular 
Lens Implantation - 

John Pearce, M.D. 


Cataract Extraction and 
Lens Implantation - 
C. William Simcoe, M.D. 


Extracapsular Cataract 
Extraction. with Lens in the 
Bag-David Mcintyre; M.D, 


Credit: i 
25 Hours: CMA-AMA Credit 
Category 4 


Nurses & Technicians 
Program: 


Two. sessions covering 
Operating Room Pro- 
cedures and Ophthalmic 
Nursing pertaining to the 
office will be offered on 
Wednesday, March 25th. A 
select facultyof R.N’s and 
MD's are working hard to 
make this the best and most- 
informative program ever. 


Special Ladies Program: 


For your enjoyment, this 
year we have planned 
creative, exciting and 
varied activities not offered 
at previous meetings. This 
program is nctto be missed. 





REGISTRATION- U.S. INTRAOCULAR LENS SYMPOSIUM 


Prior to Feb. 17 
E AlOIS Members, Fellows 
and Military $350 


After Feb. 17 
O AIOIS Members. Fellows 
and Military $400 ~ 


Cj) Residents $175 
G Non-Members $450 
o Ladies*Program 


m Residests $200 
z Non-Members $500 
© Ladies*Program 


O Nurses $156° 
(3 Technicians $450° 


© Nurses $475* 
© Technicians $175* 


O Check here if you wish further information on the Ladies’ Program 


*Nurses’ and technicians fee includes attendance at general sessions, lunch. etc., as well as special Nurses’ and 
Technicians’ Course. 
Each Registrant must fill out a separate form. Canceliations: 90% refund prior to postmark date of Feb. 47, 10% refundafter 
postmark date of Feb. 17. Residents must have a letter fram Chief of Department. Make check or money order payable to U.S. 
Intraocular Lens Symposium and send with this form to PO. Box 3140, Santa Monica. California $0403. For hotel reservations, 
please contact Century Piaza Hotel directly at Avenue af the Stars, Los Angeles, California 90067. Telephone (243) 277-2000. 
Toll free reservation number (800) 228-3000. When maiding reservations please indicate that you are with the AIOIS. 









NOMO: 05 i 2 et a 
Address _. 


























PRN N pricing i that saves 
“pg money, and its no p wonde 








“Low price alone isn ‘tenough. But when 
combined with high quality, you have 
the most important thing we can offer 
today’s practitioner... value.” 


Edward C. Fox, President, 
AMSCO/Lombart Lenses 


edge shape is crucial to fit and comfort, we Today's lenses or better 
lathe cut the entire lens—including edges and practice management 
peripheral curves. This gives all our lenses a There's more to AMSOF 
uniform configuration, regardless of power or : 
basecurve. . 


rials available—deltafilcon A 
are the only soft lenses your 
-insure through: RU without a 


increased demands oñ your e, you can't 
ig i So afford to overlook the q f 
This Optical Comparator magnifies i 7 
J AMSOF lenses up to 90 times to verity ` eee o 
Sagittal depth and base curve. Ite pre- | psa a ei ean 
ee eee ee ee a 
_ Mail to: AMSCO/Lombart Lense: 


P.O. Box 1693 ; 
Norfolk, Virginia 23501 ere 


O Please send more information about 
fitting AMSGF lenses. 
0 Please send more information about 
: the unique PRN pricing policy: : 


- C Please have‘an AMSCO/Lombart 
Lenses representative call. 


Call toll-free: (800) 446-8361. 
` (800) 582-8178 (in Virginia) 





SURGICAL : 
FELLOWSHIPS 


daa MP UN oe BEES 
New York Medical College — 
Westchester County 
Medical Center — 


Pre/Post-op care 
Surgical Assistance 
Liability Insurance 
Staff Appointment 
Artificial Eye Lab 
Clinic Responsibility 
Limited Funding — 
Locum Tenens 


Applications 1981 & 1982 


Inquiry & Applications: 
Ms. P: Tamkin 
c/o P. Guibor, M.D. 
630 Park Avenue 
New York, NY 10021 
(212) 734-1010 


SYMPOSIUM 
ON 
THE ANTERIOR SEGMENT 
FEBRUARY 20 AND 21, 1981 


Fairmont Hotel 
University Place 

New Orleans, Louisiana 70140 
(504) 529-7111 


THE EYE FOUNDATION OF AMERICA 


Kenneth G. Haik, M.D. 
Symposium Coordinator 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
(504) 581-3714 


Semi-Annual Cadaber Courses 
of the 
) gw Bork Medical College-Wiestchester County Medical Center 


OCULOPLASTIC SURGICAL DISSECTION COURSE 


FACULTY: 

M. Albom, M.D. 
M. Baskin, M.D. 
R. Coburn, M.D: 
N. "Cousins; Esq. 
M. Dunn, M:D. 
H. Gould, M.D. 
M. Guibor,.C.0. 
P. Guibor, M.D. 


J. Hagedoorn, Ph.D. 

S. Hecht; M.D. 

L. Herman, Ph.D. 

A. Messina, M.D. 

N. Pastorek; M.D. 

E. Wiggs, M.D, 

D. Wolfley, M.D. 
and others. 


Ms. Paula Tamkin, Registrar i 
c/o-Dr. P. Guibor, 630 Park Avenue 


New York, N. Y. 10021 (212) 734- 1010 


Clip-and mail with registration fee: 
October 22-25, 1980 
OCULOPLASTIC REGISTRATION FORM 
Registration $650.00 


(40 


HRS. CME & CAT 1) 
October 22-25, 1980 





phone ( ) 
Specialty: Ophth—-ENT—Plastic~Derm 
(circle one) 


Make check payable: The Oculoplastic Foundation, inc. 
OCULOPLASTIC COURSE 


SUBJECTS: 

Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 
Fractures, Orbital: Tumors and. Chemosurgery. 


SPECIAL FEATURES: 

@ Live Surgical: Demonstration. Video 

© Video Tape Surgery and Cadaver Dissections 

@ Film-and Lectures 

© PARTICIPANT'S CADAVER FOR PRACTICAL SURGICAL DISSECTIONS 
@ Course Outlines, Manuscripts, Materials 

© Sutures & Needles Courtesy . 

® Scheduled Transportation Motel to Medical Center (15 min.) 

®@ Banquet & Daily Luncheons included 


FUTURE MEETINGS 


February 14-21, 1981. 
International Oculoplastic 
Society Congress 
Venezuela 


March 15, 1981 

American Society Contemporary Ophth, 
Oculoplastic Section 

Disney World--Orlando, Florida 





| your choice of approaches 
or/Posterior Segment 


there. are no limitations in 


fem offers you more options 
trument. Approaches and 
tifunctional or single function 


y inspected, self-sharpening, 
Superior cutting ability in 
eraltemating modes. 


ility renders the instrument ready 
nd use several times a day. 


AR BUILDING BLOCK CONCEPT 
ponents allow exchangeability of 
own time and keeping repair to a 
add components at any time to suit 

urgical techniques. 

t or write for information foranocost, 

nonstration. 








se 
clinitex 
Division of Cooper Medical Devices Corp. 


183 Newbury St./Danvers, Ma.01923/USA 
Phone 687-774-0415 




















FROM EARLY DETECTION, TO EXACT 








DEFINITION, COHERENT IS THERE. 


OCUPLOT™ AUTOMATIC VISUAL 
FIELD SCREENER. 
=- No vision care specialist should be with- 
-> out the Coherent Ocuplot Automatic 
| < Visual Field Screener. Ease of operation, 
unsurpassed reliability, and state-of-the- 
art electronics, make early detection of 
-= eye disorders an integral part of your 
© practice. You'll be able to administer this 
crucial test to more patients—quickly 
-and inexpensively. 


FEATURES: 

127 TEST STIMULI (LED) 

O POSITIVE DISPLAY OF DEFECTS 

Q AUTOMATIC RETEST 

O ARYTHMIC PRESENTATION 

O EXCLUSIVE COLOR-FIX™ FIXATION 
MONITOR 


PERIMETRON™ AUTOMATIC 
PROJECTION PERIMETER. 
Perimetron provides you with the exact 
definition you need for controlled therapy. 
And, in addition to being the only static 
and kinetic autoperimeter on the market 
today, it offers you unsurpassed consis- 
tency, accuracy, and the flexibility needed 
for the growing practice. 


FEATURES: 

C EASE OF OPERATION 

0 KINETIC AND STATIC 

O FAMILIAR MULTICOLOR ISOPTERS 
O GOLDMANN STANDARD 

O AUTOMATIC CALIBRATION 








COHERENT IS A COMPANY THAT 
UNDERSTANDS YOUR NEEDS. 
These are just two of many Coherent 
products specifically designed for the eye 
care specialist. Ail of which are supportec 
by Coherent's world-wide sales and ser- 
vice network. For more information and 
details on all of our products, cal 
Coherent toll-free: 800/227-1914. In Cali- 
fornia, Alaska and Hawaii, call collect: 
415/858-2250. 


® Eod 
@ COHERENT 
Applying Advanced Technology to Medicine 


Coherent Medical Division A 
3270 West Bayshore Road, Palo Alto, California 9430 





l suction- cutter 
y Devices 


used as 


ue sucton 
nentation unit 
ction can affect 
x son coica tissue 
aval DUD tG IO’ insertion —the 
Chales Linear Suction Footswitch 


| Presiscon in Desiga and Function 


fupctonaliv elegant exterior 


to ifs highly responsive electronic 
circuitry, the system says precision. 
An optional built-in dlumination 
module 
lines the systern. Two suction vaives 
allow concurrent atlachment of tee 
Ocutome’ Probe and the improved 
Fragmatome™ Handpiece, makirig 
both ready for immediate use. The 
Consoles lighted panels (LE 
sirnultaneously display the pre-se= 
moximurn and actual suction levels 
in metric units. The cutting speed 

is fuliy variable from 60 to 480 

cuts: minute. Other features bring 
added convenience. For quick 
availability, many of the procedu 
related items are contained in ste 
pre-packaged Disposa-Kits™ This. 


PEER EERE 


SE wo 


praia ema owes eae 


with fluorescein fiter strecon- 


together with a new probe sterili 

tion fray (which allows accessories: 
fo be wrapped and stored sterile): 
means that the unit is always ready 
for immediate emergency use. The 
Disposa-Bottle” collection systern 
also facildates sterile tissue scmpling 
and features a shut-off float to pre- 
vent bottie overflow. 


Precisely The Same Features 
The features of the Oculome’’ 
Fragm system = that pout if 
ad of anything in its. 
2 it the choice for 
ent surgery-- have not 
Deen C ed Yel the redesigned 
features add irr ely to the : 
systems flexibility, convenience and 
iN procedures such as 
capsulectomies, anterior vitrec- 
fomies, pupillary reshaping and 
retro-lOL membrane removal. Of 
course, our commitment fo total 
support through technical and edu- 
cational services and ongoing R&D 
remains constant 
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Often the itching, burning and redness of 
allergic conjunctivitis require more than just 
a decongestant can provide. HMS provides 
you with the anti-inflammatory action of a 
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contact time by resisting washout. 
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International Congress of Ophthalmology USA 1982 = 


‘an Francisco is the host city for the XXIV international Congress of- 
’ Ophthalmology, which will convene Oct 31 through Nov 5, 1982. The history 
of these meetings goes back 125 years to the first congress held in Brussels. 
Their purpose was and continues to be to bring together ophthalmologists from. 
around the world to exchange new ideas and information to advance 
ek Neier of eye diseases. 
heb 















nual meeting of the American Academy with thè international congress. 

-effort will probably produce the largest gathering of ophthalmologis 
‘history. Attendance is expected to reach 20,000 to 25,000: : 

_ The Organizing Committee has requested abstracts of scientific papers, 

‘exhibits, or films be mailed so that they are received by Dee 15, 1981. Requests — 
‘for abstract submission forms should be directed to Frederick C Bodi, MD, 
ICO, Box 3080, San Francisco, CA 94119, USA. 

The major meetings and the exhibits will take place in the $001 fo Ale 
completed Moscone Convention Center. The commercial exhibit will encompass =. 
more than 300 companies supplying products and services to ophthalmologists. 

putes Moscone Convention Center is expected to be one of the most sophisticated — 
Bei Si facilities of its type in the world. A number of social events, such as a large 
Bs reception, a concert, and -a performance by the San Francisco Opera are- 
tentatively planned. 
For further information contact Dr Bruce Spivey, Depaty Secretary General; 
International Congress of. Ophthalmology, PO Box 3030, Sah Francisco, CA 
94119, USA. : : 
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Automatic Perimetry (COMPETER) 


Ability to Detect Early Glaucomatous Field Defects 


Anders Heijl, MD; Stephen M. Drance, MD; Gordon R. Douglas, MD 


© The ability of fully automatic compu- 
terized perimetry to detect early glaucom- 
atous field damage was compared with 
that of careful static and kinetic manual 
perimetry in a clinical study on 104 
patients, 51 of whom had early glaucoma- 
tous field defects, 20 of whom were glau- 
coma suspects with no field defects, and 
33 of whom were normal. The automatic 
perimeter used was the COMPETER auto- 
matic perimeter employing actual thresh- 
old measurements. The interpretation of 
the automatic fields followed a set of 
predetermined criteria. Fifty-one eyes had 
. defects in the manual charts, 48 (94%) of 
which were detected by automatic perim- 
-etry using the central test point pattern of 
the perimeter. Two (4%) fields thought to 
be normal after manual perimetry were 
correctly found to be abnormal by the 
automatic perimeter, which yielded four 
(8%) false-positives in the normal fields. 
By using a different set of criteria for the 
interpretation of the automatic fields, the 
sensitivity could be increased to 98% of 
these early defects, but at the cost of 22% 
false-positives. 

(Arch Ophthalmol 98:1560-1563, 1980) 


Repeated visual-field examination is 

essential for following up patients 
with glaucoma and for observing the 
early visual-field disturbances in glau- 
coma suspects. Traditionally, the field 
has been plotted manually on a perim- 
eter or on the tangent screen by the 


physician himself or by a technician. 


In a busy ophthalmological practice, 
the time necessary for perimetry is 
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considerable, and, therefore, it would 
be advantageous if some or all of the 
visual-field testing could be per- 
formed by automatic computerized 
perimeters, several of which have 
been described recently. Few clinical 
studies have been published so far 
that compare the ability of automatic 
perimeters with manual perimetry to 
detect glaucomatous field defects. 
Heijl' compared the performance of 
the COMPETER automatic perimet- 
er’ employing a suprathreshold 
screening test logie with manual 
visual-field screening using a modifi- 
cation of the selective glaucoma. peri- 
metry described by Armaly.*. That 
study showed the two methods to give 
comparable results, and the automatic 
visual-field charts were superior to 
the routine fields previously plotted in 
a clinical setting on the same 
patients. 

The purpose of the present work 
was to compare the performance of 
the central pattern test of the COM- 
PETER automatic perimeter but us- 
ing its threshold-measuring capability 
with the results obtained from com- 
plete, carefully performed, high-quali- 
ty, manual perimetry. 


MATERIALS 
One hundred four eyes of 104 patients 


were tested; thus, only one eye of each 


patient was used in the study. Fifty-one of 
those had documented glaucomatous vis- 
ual-field defects, while the other 53: eyes 
had full fields. Twenty of the latter eyes 
were considered to belong to a “high-risk 
group” because of elevated pressure and 
suggestive acquired dise changes, while the 


‘other 33 either were patients with elevated 


intraocular pressure alone or were com- 
pletely normal. 

The ages of the patients ranged from 19 
to 83 years. The mean age of the patients 
with field defects was comparable to those 
with normal fields, 65 and 60 years, respec- 
tively. All refractive states were included. 
Most of the field defects used in this study 
were small, or even subtle; the rest were 
only medium sized. These fields were 








selected because it was believed to be 
important to know whether the automatic 
perimeter was capable of detecting early 
and subtle glaucomatous visual-field dam- 
age, Patients were not chosen for their 
perimetric reliability. In fact, many of the 
patients had been found to give unreliable 
and varying responses on manual perime- 
try, The study thus reflects the actual 
spectrum of patients seen in a population 
with glaucoma. However, all defects were 
“true” visual-field defects so that evan the 
subtle defects had been shown to be repro- 
ducible. 


METHODS 
Automatic Perimetry 


The automatic perimeter used (Fig 1) 
has been described previously.” The perim- 
eter is. fully automatic and requires an 
operator only to seat and adjust the patient 
and to instruct him as to the test, but 
during the actual test no supervision is 
necessary. The’ perimeter has fixed static 
test points—light-emitting diodes (LEDs). 
Sixty-four of these form a pattern in the 
central visual field between 5° and 20° of 
eccentricity (Fig 2). In addition to that, the 
perimeter is now equipped with the ability 
to test along a meridian consisting of 62 
stimuli, 1° apart all the way to 31° on each 
side of fixation. The board with the LEDs 
can be rotated so that any meridian of the 
visual field can be tested with a 1° resolu- 
tion. The perimeter is connected to a mini- 
computer, which controls the test. 

The patient’s task is similar to his task in 
manual perimetry; he is instructed to 
maintain fixation on a red fixation spot 
and to press a response button when ^e can 
perceive a stimulus. Fixation is checked by 
the computer projecting stimuli inco the 
blind-spot area at random intervals 
throughout the test. If the patient sees the 
stimulus in the blind-spot area, fixation is 
not correct and such responses are used by 
the computer to calculate a fixation quo- 
tient, which is printed out at the end of the 
test. 

The computer conducts the test accord- 
ing to the test logic that is programmed 
into it. Basically, the threshold is measured 
by a repetitive up-and-down staircase tech- 
nique, in which the intensity of the stimu- 
lus is decreased or increased by one step 
(the intensity of the stimuli can be varied 
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Fig 2.—Stimuius position in central test 
point pattern. 


in 16 steps~the intensity changing by a 
factor of 1:2 with each step) depending on 
the patient's response. A missed stimulus 
is followed by a stronger stimulus the next 
time that very same test point.is tested—a 
seen stimulus bv a fainter one. The loca- 
tions of conseewtive stimuli are random- 
ized. This prevents local adaptation from 
disturbing the tost results and faulty fixa- 
tion is ounterarted.* The test process in 
most i 3 started on aa intensity 
level equal to the measured threshold of a 
tai ring poist in the visual field using 
k adge that neighboring 
field usually have simi- 
3 WAY the number of 
limited, which saves 
iore nding the test process 
in diferent test pro- 
grams, Thet r arie used in this study has 
been deseribed in. detail elsewhere (test 
logic 1)° Stirnulas exposure duration used 
3; Maxisnum permissibie reaction 
time, 2.9 s with a background iLumination 
of 1.0 candela/sy m. Previously, a graphic 
plotter has been ased for the. graphic repre- 
sentation of thetest results, ** but a plot- 
ter is an exp ve component, and the 
setup used in this study emplers the key- 
board printer of the system (Fig 1) for the 
presentation.of che test results. 
A-printoat of a field is shown in Fig 3. 
The tareshold imeach testpoint is given as 
antmerical vale. The table in Fig 3 shows 
the distribution of measured thresholds in 
. 
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NO.OF STIMULUS EXPOSURES 250 
FIXATION: 
SEEN 


SHC CN GUS ONO 





EXPOSED 25, QUOTIENT 0.04 





Fig 3.—Automatic perimeter display from normal eye. Table contains frequency distribu- 
tion of 64 thresholds. Left column shows threshold intensity: a larger number means 


higher sensitivity. 


Intensity level 0 denotes no response to maximum stimulus (40 


candela/sq m with a 2-mm-diameter target at 50 cm); 9, a fairly low threshold. Right 
column indicates number of 64 points tested whose thresholds have varying intensity 
levels. Q value (8 in this test) is calculated by computer to represent intensity level ciose 
to threshold in normal part of field. Test points with a threshold equal to Q.are printed out 
as 0 in the graphic display. All points with a higher threshold (lower sersitivity): are 
printed out as negative numbers. Zeroes are added to thresholds Jess than —1 to make 
them stand out more clearly graphically (—8,000, —~5,000 in the blind-spot area). 


the 64 points tested. A higher number in 
the left column means a higher sensitivity, 
ie, a lower threshold~intensity level 0 
denoting no response to the highest inten- 
sity level; 9, a fairly low level. The right 
column shows the number of test points 
with thresholds on the different intensity 
levels. The Q value is calculated by the 
computer to represent an intensity level 
close to the threshold in the undisturbed 
part of the field tested. In most normal 
fields, or fields with only small defects, the 
Q value is the modal value, ie, the most 
common threshold value. In the graphic 
display, test points with a threshold equal 
to Q are printed out as 0. Defects are 
printed as negative values. Zeroes are 
added to the negative threshold values to 
make defects stand out more clearly, 


graphically. A ~20 means that the meas- 
ured sensitivity of the point i question is 
two intensity steps lower thar the Q value; 
-5,000 means a sensitivity five steps lower 
than the Q value. 


Manual Perimetry 


All patients with known ‘eld defects 
were tested on the Tübingen perimeter 
with static and kinetic stimuli: and mest of 
them had been tested many times. Several 
isopters always were done .n both the 
central and in the peripheral field, and 
static profiles always were doze at least at 
the 45°, 135°, 225,° and 315° meridians. 
Patients in whom no field defects had been 
found previously were most 3ften exam- 
ined according to an expanded and 
improved Armaly/Drance selective screen- 
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NO. OF STIMULUS EXPOSURES 142 


BLIND SPOT: SEEN 0, EXPOSED 14, QUOTIENT 0 
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Fig 4.—Visual field plotted by automatic (top) and manual (bottom) perimetry. Automatic profiles of oblique meridians are illustrated 
similarly to conventional representation of manual profiles. Degrees from fixation on the X axis, 1 meaning 10°, 2 meaning 20°, etc. 
The foveola is not tested. On Y axis, intensity level numbers are given so that greater numbers mean lower stimulus intensities and 
lower threshold. Difference between two consecutive levels is 2:1 (~0.3 log units). Any part of meridian between 1° and 31° can be 
chosen for testing. In ilustrated example, profiles tested were from 1° to 16° (135° to 315°) and from 1° to 20° (225° to 45°) on 


either side of fixation target. 


ing technique. At least two isopters, the 
blind-spot area, and additional areas nasal- 


ly were tested kinetically. Statie 0.5 log- 


unit suprathreshold testing was performed 
at 72 points on the 5°, 10°, and 15° circles 


and in 24 temporal points. The results of © 


such selective perimetry compares favor- 


ably with the results of the most thorough | 


manual perimetry. 
Test Procedure 


Only one eye was selected for testing in 
each subject. Almost all patients had no 
previous experience of automatic perime- 
try. All automatic fields in which the fixa- 
tion quotient was greater than 0.15, ie, in 
which the patient had pressed his response 
button on more than 15% of blind-spot 
stimulus presentations, were discarded. 
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Such patients were reinstructed and tested 
again. 


The results of the automatic examina- 
tion were elassified.as abnormal or normal- 


according to the following criteria, which 
denote abnormality: 
<1, One or more test points, outside the 


‘blind-spot area, with a threshold of —4,000 
‘or less numerically (eg, —5,000) on the 


chart. 


2. One test point of —300 with at least 


two neighboring points with a threshold of 
=20 or less, or two adjacent points of 
—300. 

3. A minimum of four adjacent test 
points with thresholds of —20 when the 
corresponding points in the other half of 
the visual field (up or down) did not show 
more than one test point of —20 or less. 

4. The thresholds of the five nasal points 





above the horizontal meridian marked by X 


.. in Fig 2 were added, From this sum was 


subtracted the sum of the thresholds of the 


- corresponding five test points be-ow the 


horizontal meridian, marked by Y in Fig 2. 
A difference of greater than 5 was consid- 
ered abnormal, suggesting a nasal step. 

5. To correct for the nommal increment 
in threshold with increasing eccentricity, 
the measured sensitivity was increased by 
one step, ie, a threshold printed out as —300 
was counted as a —20, when rules 1 to 3 
mentioned previously were-applied to test 
points 20° from fixation. The same numer- 
ical adjustment of threshold levels was 
made for test points above and below the 
blind spot, ie, up to 60° abowe and down to 
60° below the horizontal meridian 15° from 
fixation. This decreases the sensitivity of 
the test to angioscotoma. Such scotomas 
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eked up by the automatic 
perimeter <bowe and below the blind spot. 

Wher a eiserepancy existed between the 
results of . tomatic and the manual 
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ter. This was first per- 
it the technician having 
Its of previous perimetry. 
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cand antomatic Gelds was stated, and, if 
necessary, Turiker perimetry was per- 

formed in| aa of the diseregancy. 
“To test t ereproducibility of tae results, 


. call automa lds were repeated. The 
> first ante slid was used in the com- 
parison wit > manual fields (Fig 4). 
@ESULTS 
Sensitivity 


Fifty-orpe eyes previously had 
known fieal defects detected by man- 
ual perinsetry. Forty-eight (94%) of 
these alsopwere detected by the auto- 
matic perimeter. The remaining 
three, therefore, were falsely classi- 
fied as sormal by the automatic 
perimetersusing the criteria described 
previously for labeling field abnor- 
malities, 

The automatic perimeter detected 
two (4%) oreviously unknown abnor- 
mal fieldsemeng the 58 fields that 





` were cassed as normal on manual 
“perimetry: These. defects were con- 


firmed on subsequent manual perime- 
try. 


Specificity 


Among she 31 eyes that had normal 
fields, ‘ausomatic charts) showed a 
false-pesitive result in four cases (8%), 
thus giving a-specificity of 92%. 


test Time 


The average test time, excluding 
time usec for seating the patient, 
instructing ham, and so forta, was 8 
minutes 28 s in eyes with normal 
visual felis, and 9 minutes 40 s in 





eyes with fel: defects. 


Reproducibility 


The 48 sbnermal fields identified in 
the first au:ematic test were all 
abnormal also in the second automatic 
test. Two of the three defects that 
were missed initially were correctly 
found in the second test. Two of the 
four falseposiive results also were 
falsely pos: n the second test, and 
this tesi yeided seven new false-posi- 
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tives (norma! in the first test). The 
average difference in the measured 
threshold between the first and the 
second test was 0.63 intensity steps 
(0.19 log units) in normal fields. Just 
as one would expect, this difference 
showed a larger variation in the 
abnormal fields, 1.04 intensity steps 
(0.31 log units). 


COMMENT 


Again it must be stressed that most 
of the field defects used in this study 
were small and often subtle. If larger 
defects had been used, the sensitivity 
of the automatic method would have 
been higher. However, it was believed 
to be more important to test the abili- 
ty of the automatic perimeter to 
detect early field defects. 

The ability of manual perimetry 
and the fully automatic test, inter- 
preted as stated previously to detect 
these early visual-field defects, were 
comparable. Three were missed by the 
fully automatic central pattern test, 
but two abnormal fields missed by 
manual screening were identified. 
The rules used to define an abnormal 
field in this study were, of necessity, 
arbitrary. Fewer defects would have 
been missed if fewer or more shallow 
negative thresholds in the automatic 
charts had been required to classify an 
automatic chart as abnormal. Had we 
required just one test point with a 
threshold of —300 to call a field abnor- 
mal, we would have missed only one of 
the 51 eyes with known field defects, 
giving a sensitivity of 98%, but at the 
expense of 22% false-positives. An 
increased number of false-positives in 
the screening of the central visual 
field would not necessarily have large 
disadvantages. This is clear from the 
results obtained when automatic pro- 
files were plotted in all fields that 
were abnormal on the automatic cen- 
tral-field screening: The evaluation of 
automatic profile perimetry will be 
reported in a subsequent article. Man- 
ual perimetry would not be necessary 
in all cases in which borderline results 
were obtained on the automatic cen- 
tral-field test; instead, an automatic 
profile could. be plotted throng the 
questionable area. 

It was desirable to have strict 
numerical rules describing abnormali- 
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ty in this study. A trained observer, 
however, will often interpret the auto- 
matic fields by a more subjective anal- 
ysis, rather than applying a set of 
standard rules. He migh:, for exam- 
ple, compare thresholds over larger 
areas, and he also woule know that 
shallow depressions of sensitivity are 
much more likely to represent true 
field defects if they appear 5° to 10° 
from fixation than if they are situated 
at 20° or superiorly 15° from fixa- 
tion. 

An interesting observetion in this 
study was that the frequency of false- 
positives was considerab:y. higher in 
the high-risk group of normal fields 
than among the remainder of normal 
fields. The possibility éx:sts that, in 
some of the patients witi false-posi- 
tive results, defects will develop in 
areas that were abnormalon the auto- 


‘matic perimetry but not detected as 


abnormal on manual perimetry during 
the study. This was the case in a few 
of the patients used in an earlier study 
on supraliminal autometic sereen- 
ing. 

A general conclusion cen be drawn 
from this study—namel”, that the 
automatic perimeter used in this 
study can be used to «etect early 
glaucomatous field damage with a 
high degree of sensitivity so that few 
defective fields will be missed and the 
number of false-positives will be fair- 
ly low. This conclusion apolies only to 
the central 20° of the visual field in 
which the great majorizy of early - 
defects occur in this disease. The exact 
figures in any study mus: depend on 
those patients studied. Itis clear, how- 
ever, that. automatic perimetry ean 
produce a great. saving of time in the 
screening and detection of glaucoma- 
tous visual-field loss. 

It should, however, be stressed 
again that, at this time, the automatic 
perimeters are good field screeners, 
but time and excellent manual perim- 
etry remain necessary io plot and 
quantitate all anomalies found. 
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Clinical Evaluation of Nerve Fiber Layer Atrophy 





as an Indicator of Glaucomatous Optic Nerve Damage 


Harry A. Quigley, MD; Neil R. Miller, MD; Terry George, RBP, FBPA 


è To evaluate the usefulness of the 
retinal nerve fiber layer (NFL) appearance 
in the estimation of glaucomatous optic 
nerve damage, we examined 335 eyes of 
normal, glaucoma suspect, or glaucoma- 
tous patients. In eyes with field loss, 84% 
had NFL atrophy. In normal eyes, NFL 
atrophy was suspected in 3%. in glauco- 
ma suspects, 13% of eyes had NFL 


defects. Defects. in glaucoma suspect. 


eyes were more often localized, compared 
with the diffuse atrophy found in eyes with 
visual field loss. The NFL abnormalities 
were seen in areas of the retina corre- 
sponding to the location of visual field 
defects with a high accuracy: The NFL 
examination is as sensitive in. detecting 
eyes with field loss as the optic disc 
configuration and may help to identify 
which eyes are suffering optic nerve dam- 
age prior to field loss. 

(Arch Ophthalmol 98:1564-1571,.1980) 


Amaior problem of ‘present glauco- 
ma management is the discovery 
of those patients with elevated intra- 
ocular pressure (IOP) in whom visual 
field damage will eventually develop 
if no treatment is instituted. A num- 
ber of prospective studies!‘ have esti- 
mated that in a group of such glauco- 
ma suspects followed up without ther- 
apy for a period of years, field defects 
will develop in approximately one in 
ten. While a number of factors have 
been statistically correlated with sus- 
_ ceptibility to damage (age, IOP. level, 
family history, and cup to dise ratio), 
no present method allows the reliable 
separation of those destined for field 
damage from those who will tolerate 
elevated IOP, at least in the short 
run. ma 
The examination of the retinal 
nerve fiber layer (NFL) has been 
shown to be useful in a number of 
conditions affecting the optic nerve. 
Both focal and diffuse atrophy are 
frequently associated with detectable 
visual field abnormalities.°” A study 
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of patients with glaucoma in whom 
visual field defects developed without 
treatment has demonstrated that visi- 
ble atrophy of the NFL preceded the 
visual field loss by as much. as five 
years and was at least as accurate in 
predicting later damage as examina- 
tion of the optic disc. We have 
examined the NFL in normal persons, 
glaucoma suspects, and patients with 


“glaucomatous field loss to assess the 


accuracy and practicality of this fac- 
tor in glaucoma diagnosis. Specifical- 
ly, this study attempts to determine 
the number of eyes in which the NFL 
can be examined and the frequency of 
NFL atrophy in glaucoma suspect and 
damaged eyes as well as the frequency 
of confusing normal NFL variations 
with NFL atrophy. In addition, we 
correlated NFL findings with other 
risk factors and with disc appearance 
in the same eyes to estimate these 
findings’ relative value. Since the 
appearance of the optic dise might 
unconsciously affect the opinion of an 
observer about the state of the NFL, 
the photographs of the NFL were 
examined with the optic disc covered 
to judge the usefulness of the NFL 
status by itself. 


METHODS 
Patient Population 


All patients were seen between January 
1978 and April 1979. None of the patients 
participated in any previous study and no 
patient is related to any other patient. The 
patients listed as normal do not represent 
the general population, since all came to 
the Wilmer Ophthalmological Institute, 





Total 








No. of patients 


Normal 
Readable 379 + 2.8 
Unreadable 50 + 12.1 








Table 1.—Major. Characteristics of Patients Studied 


Normal 
No: of eyes 335 © 72 










38 
Race, % W 70% 63% 


Sex, % M 49% 50% 48% 58% 


Table 2.—Association of Mean Age and Readability of Photographs* 


Glaucoma Suspect 


Baltimore, for evaluation of their eyes. A 
minority of the normal group was exam- 
ined because of positive family history of 
glaucoma, but had norma! JOP and visual 
field. The majority were patients request- 
ing refraction or those seen in consultation 
for ocular problems not affecting the reti- 
na or optic nerve. The glaucoma suspects 
and patients with glaucoma represent as 
many consecutive patients seen during the 
study period as could be photographed. In 
all, 175 patients are included. 


Examination 


The following data were collected: age, 
race, sex, family history of glaucoma, histo- 
ry of IOP level with or without treatment, 
applanation IOP, gonioscopic findings, 
optic dise and NFL examination results, 
and visual field testing results for glauco- 
ma by a standard combined kinetic-static 
method." Field examination was per- 
formed ‘by three experienced technicians 
unaware of the NFL finding. While quan- 
titative static perimetry was performed in 
some patients, we report here the visual 
field findings of the method most in. clini- 
cal use. The patients were separated into 
three groups: normal persons with IOP less 
than 21 mm Hg and normal visual fields, 
glaucoma suspects with IOP greater than 
or equal to 21 mm Hg but normal visual 
fields, and patients with open-angle glau- 
coma having an IOP greater than 21 mm 
Hg and characteristic visual field defects: 
in at least one eye. The field defects consid- 
ered typical for glaucoma were a paracen- 
tral secotoma to the I/2 target between 5° 
and 30° from fixation of a diameter of at 
least 5°, a Roenne’s nasal step indicated by 
a difference in sensitivity between upper 
and lower hemifields at least 10° in width, 
or further defects in the arcuate area. The 
severity of field loss was characterized ag 
mild if the defect was present with the I/4 





Glaucoma 
Suspect 


194 








Glaucomatous 
69 

















36 
71% 75% 








Glaucomatous 
52.7 + 2.78 
62.5 + 4.00 











45.2 + 1.56 
59.6 + 6.30 









*Mean + standard error of mean; differences between readable and unreadable are significant in 
each group (P < .05), independent t test, two-tailed. 
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Ey OS Te ee CUSED SVI? MOTINA Herve 
fiber layer. Bright white linear reflexes 
extend in ay directions from discs (top left 
and right). -nd are best seen at upper and 
lower cisc poles. Foveally directed fiber 
bundles (ieht side of each disc) are seen 
withamore cifficulty. Lower arcuate area of 
corresponc:ng eyes is shown (bottom left 
and right). 








target ior less and moderate if the defect 
was to targets larger than this. 


Photography 


In each patent, black-and-white mono- 
chromatic (ve@-free) photographs of the 
retinal NFLowere made using a previously 
Geseribed tecanique.’ The NFL photo- 
graphs were aken at x2 magnification 
with a funduswamera. At least three pho- 
tograpls were taken of each eye centered 
on the dise, tae upper-areuate NFL, and 
the lower-areumie NFL, respectively. These 
were made as contact prints on positive 
transparency Hm, and the cptic dise was 
covered by opaque paper. The NFL was 
examined with a hand magnifier by one of 
us (N.R.M.} without knowledge of the 
patients iden ity or ocular findings. The 
NFL gradings were normal; local NFL 
defects: diffuse NFL atrophy; or pass, if no 
reading could oe made. In addition to the 
photographs«- the three groups described, 
NFL pictures: of 25 patients with optic 
nerve disease other than glaucoma were 
intermixed dering the reading sessions 
withou: the knowledge of the reader to 
includesan increased number and variety of 
NFL abnormavities. 

The eolor st.-reophotographs were taken 
of each optiv «isc. These were placed in a 
stereoviewer ith a micrometer eyepiece; 
the horizontal and vertical size of the disc 
and physiea! sup contour were measured 
for consputatien of cup to dise ratio verti- 
cally (€-D,) end horizontally (C-D,,). An 
effort was made not to include the often- 
present sclera: halo in the dise diameter 
measurement. in cups with a sloping cup 
margin, the cep diameter was taken half- 
way dewn iF sloping portion. It was 
impractical to attempt to cover the NFL in 
the evaluation of C-D ratio. 


RESULTS 
Patient Characteristics 


The normal and glaucoma suspect 
groups anc he group with glaucoma 
showed no major differences in race 
(approximet-ly two thirds were 
white), sex {49% [86/175] male), or 
results because of physician seen (two 


















Fig 2.—Twosexamples of normal variations 
in red-free expearance of nerve fiber layer. 
Top, Pse.ciodefects (between arrow- 
heacs) are seen as result of normal fan- 
ning out of fber bundles ai distance of two 
disc diameters from optic disc. This 
appearance is similar to wnat we consider 
acquired Ocal defects; however, the latter 
extend ber: close to disc margin. Bottom, 
Broad refa. es from internal limiting mem- 
brane (arrow), seen most often in young, 
normal eyes 









-and one third of the resident service 
physicians) (Table 1). The three 
groups differed somewhat in mean 
age (Table 2). To assess the possibility 
that the age differences among 
groups gave rise to any of the find- 
ings, a randomly selected subgroup of 
25 normal and 70 glaucoma suspects 
were age matched to the group with 
glaucoma. The NFL findings and oth- 
er data showed no statistically signifi- 
cant differences from the findings of 
the larger groups; therefore, the over- 
all group data are presented. The one 
age-related factor we detected was a 
significantly older age (P< .05) 
among those whose photographs were 
unable to be read due te poor quality 
of the picture (Table 2). 

Most patients in this study had good 
vision, with 20/40 or better acuity in 
all of 67 normal eyes and in 167 of 169 
suspect eyes. In the group with glau- 
coma-caused field loss, seven of 56 
eyes had visual acuity worse than 20/ 
40. 

To judge the repeatability of the 
photographic readings, repeated pho- 
tographs were taken of 32 eyes of 16 
patients within one year of the first 
pictures. None of these patients had 
changed visual field status or IOP 
level, and the group consisted of one 
normal and 13 glaucoma suspects and 
two patients with glaucoma. The read- 
ings on both occasions were identical 
in each eye, with 12 showing a normal 
NFL and four showing NFL defects. 
This is similar to the good reproduci- 
bility of results of the method estab- 
lished previously.* 


The Normal NFL 


While the normal NFL appearance 
has been described before," it. is 
important to stress the variations 
seen in the 72 normal eyes we exam- 
ined. The NFL is best seen using 
high-intensity illumination with the 
direct ophthalmoscope or with the con- 
tact lens and slit lamp; further 
enhancement is obtained with a red- 
free filter. In human eyes, the NFL is 
most apparent from the 11- to 2- 
o'clock and the 4- to 7-o’clock positions 
in the left eye (Fig 1) and the corre- 
sponding positions in the right eye. 
The foveal fiber bundles between the 


2- and 4-o’clock positions are less visi- 


ble, presumably due to the thinner 
NFL in this region, but with practice, 
this area can be assessed as well (Fig 
1). In glaucoma suspect eyes, atten- 
tion should be directed especially to 
the arcuate areas temporal to the disc. 
Here, bright linear reflexes produced 
by light reflected from the bundles 
outline their course. At two disc diam- 
eters from the disc, the NFL begins to 
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appearance. Such increases in the 
width of dark bands between the NFL 
bright reflexes should not be confused 
with local atrophic bands (Fig 2). 

In some eyes, the NFL is poorly 
visible, usually because of a lightly 
pigmented retinal pigment epithe- 
lium (Fig 3). Overall, 12% of patients 
could not be examined for NFL status 
because of poor view. The percentage 
of patients with interpretable NEL 
photographs was as follows: normal 
eyes, 95%; glaucoma suspect eyes, 89%; 
and eyes with glaucoma, 88%. The 
requirements for photographie clarity 
for the purpose of masking the disc 
artificially increased the proportion of 
eyes with unreadable NFL. There 
were eyes in which the NFL could be 
seen clinically despite miotic pupil or 
media opacity, but in which photogra- 
phy was unsatisfactory. 

We have found that a careful exam- 
ination of the retinal vessels is often 
helpful in eyes with poor NFL visibil- 
ity. One must attempt to distinguish a 
poorly seen but normal NFL from a 
diffusely atrophic NFL. If the retinal 
vessels have bright highlights cross- 
ing and partially covering them, the 
NFL is present to some degree (Fig 1). 
With diffuse atrophy, the vessel walls 
are sharply seen, and vessels seem to 
stand in relief against a dull or mat- 
like retinal surface (Fig 4 and 5). 
Additionally, the vessel wall is seen as 
a white border because of the loss of 
surrounding NFL. Finally, if neither 
the highlights over vessels nor sharp 
vessel walls can be seen, the view of 
the NFL may be too poor for adequate 
evaluation. 


NFL Atrophy 


In eyes with glaucoma-caused field 
loss, two types of NFL abnormalities 
were seen. Local dark bands within 
two dise diameters of the disc, partic- 
ularly those extending to or near the 
nerve head, were never seen in normal 
eyes and seem to represent atrophic 
nerve bundles (Fig 4, center right; 6; 
and 7). The second, mcre common 
pattern at the field loss stage was 
diffuse atrophy of the NFL (Fig 4 and 
5). Either local defects or diffuse atro- 
phy were present in 84% (32/38) of all 
eyes with field loss. When this group 
was divided by degree of field loss, the 
number of eyes with NFL defects 
increased with increasing estimate of 
damage (Table 3). In eyes with a 
normal field but a fellow eye with 
field loss, 28% (5/18) had NFL atrophy 
compared with 13% (22/171) of the 
glaucoma suspect eyes and 3% (2/67) 
of the normal eyes (two eyes of one 
patient). The one patient representing 
a false positive had an IOP of 20 mm 


: Hg, a 





a pos 

coma, and vertically oval cups with 
right and left asymmetry of cup size. 
Using the NFL appearance alone, 
normal eyes and those with field loss 
were segregated with high accuracy. 
Of the glaucoma suspect eyes, 29% 
(49/171) were receiving medical zhera- 
py at the time of evaluation. There 
was no significant difference in the 
proportion being treated between 
glaucoma suspect eyes with normal 
NFL (80% [44/149]) and glaucoma 
suspect eyes with NFL defects (23%, 
5/22; P > 5, x? test). 

Six eyes with field loss were not 
found to have NFL abnormalities (Fig 
8). Two of these patients have NFL 
abnormality and field loss in the sec- 
ond eye and, from the clinical stand- 
point, would have been classified in a 
damaged group by NFL evaluation. 
The other four patients represent the 
least damage in the group with glau- 
coma, with mild field loss in one hemi- 
field of one eye and a normal field in 
the other eye. 

The types of NFL defects differed 
in distribution among eyes with dif- 
ferent degrees of suspected damage. 
While most of the NFL defects in 
glaucoma suspect eyes were local, 
nearly all of field-loss eyes had ciffuse 
damage (Table 4). Fellow eyes of eyes 
with field loss were divided nearly 


Fig 3.—Eye with poor visibility of nerve 
fiber layer (NFL) caused by light -etinal 
pigment epithelial and choroidal pigmen- 
tation. NFL is appreciated only where dark 
background is present, for example, over- 
lying dark choroidal vessels (arrow). 
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itive family history o of glau- ee 


equal 





atrophy. This progression seems to 
indicate cha: local defects usually 
appear first, followed later by diffuse 
less of nerva ‘bundles.’ 

The locaton of NFL defects in ei- 
ther the upper part of the retina, the 
lewer part of the retina, or both is 
shown in Tsble 5. While two thirds of 











eyes hac. both upper and lower 
invelvemen!, in those eyes with 
defects iz only half of the retina, 


upper-retinal defects predominated. 
We do not know whether this tenden- 
ey comes ‘rom earlier damage in the 
upper par: ef the disc or from better 








sn local and diffuse visibility of « 





fects in the upper 
arcuate zone. There is good correlation 
of NF Ldefect location with the location 
of field defects (Table 6). Those eyes 
with field loss in only one hemifield 
were found to hare NFL damage either 
exclusively in the corresponding oppo- 
site half of the retina (Fig 4,5, and 8) or 
in both the upperand lower parts of the 
retina (Fig 5, 6, and 8). In those with 
NFL damage both above and below but 
field loss in only one hemifield, four of 
ten eyes had worse damage (greater 
diffuse atrophy) in the retinal half cor- 
responding to the field defect (Fig 4, top 
left). Alleyes with both upper and lower 

















Fig 4.—Patiert with glaucomatous field loss in both eyes and bilateral nerve fiber layer 
(NFL) atrophy. Top and center left, Upper and lower arcuate NFL of right eye showing 
diffuse atrophy, greater superiorly, corresponding to greater field loss below. Diffuse 
logs is indicated not only by loss of NFL striations, but also by sharp view of blood vessel 
walls caused oy loss of surrounding NFL. Top and center right, Left eye shows relatively 
normal NFE ssəve, but wide local NFL defect below (between arrows), corresponding to 


upper field 
certractio 
nasal step. 
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Bottom left, Visual field of right eye has inferior altitudinal loss and upper 
satiom right, Visua! field of left eye has upper paracenteral scotoma and 
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field loss had NFL atrophy above and 
below. 


Correlation of NFL 
Finding With Other Factors 


Approximately one third of patients 
in all three groups had a family glau- 
coma history. In part, this may repre- 
sent the study of a population seen at 
an eye institute. However, positive 
family history was not significantly 
more prevalent in eyes with field loss 
compared with those with normal 
fields, nor in persons with NFL 
defects compared with glaucoma sus- 
pects or patients with glaucoma witha 


Fig 5.—Nerve fiber layer (NFL) of this 
patient with glaucoma shows striking dif- 
fuse atrophy above, compared with more 
normal NFL below. in this eye, patient had 
very slight suggestion of visual field loss 
(bottom), indicated by minimal depression 
in inferior field nasally. 
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normal NFL (Table 7). A history of 
IOP over 30 mm Hg was more closely 
linked to estimated degree of damage 
(Table 8). The proportion of eyes with 
this level of IOP ever recorded 
increased from the glaucoma suspect 
to the glaucoma groups. The propor- 
tion of patients with IOP greater than 
30 mm Hg is naturally an underesti- 
mate, since some patients with glauco- 
ma have been observed here only after 
the initiation of therapy, and their 
untreated IOP levels are unknown to 
us. Furthermore, there may have been 
patients who, at some time, had an 
IOP greater than 30 mm Hg, but did 
not have their IOP measured at that 
time. 

The mean C-D, in the normal group, 
0.41, agrees well with that of other 
series using stereoexamination tech- 





Table 3.—Proportion of Readable Eyes With Nerve Fiber 


Layer Atrophy* 





Normal 
Glaucoma suspect 


Glaucomatous 
Fellow eye, normal field 











Nerve Fiber Layer 


niques” (Table 9). However, the mean 
C-D, in glaucoma suspect eyes was 
not significantly different from nor- 
mal, whether NFL defects were pres- 
ent or not (P > .05). The mean C-D, 
for the field-loss eyes was markedly 
higher than that for either glaucoma 
suspects or normal eyes; additionally, 
the fellow eyes with no field loss in the 
group with glaucoma also had a larger 
C-D, than either the glaucoma suspect 
or normal groups. If a C-Dy greater 
than 0.6 is a cutoff, a similar percent- 
age of normal and glaucoma suspect 
eyes had larger cups than this figure 
(Table 10). Again, the group with 
glaucoma was significantly different, 
with 90% (84/38) of field-loss eyes and 
50% (9/18) of normal-field fellow eyes 
having a C-D, greater than or equal to 
0.6 (P < .05). 


Atrophy, % 
(No. /Total No.) 


3 (2/67) 
13 (22/171) 


28 (5/18) 





Mild field loss 


60 (9/15) 





Moderate field loss 


*Increasing proportion through five listed groups is significant 


(P < .001), x’ test for trend in proportions. 
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100 (23/23) 


NFL (below). 


Tt has been suggested that vertical- 
ly oval cupping is one characteristic 
appearance of the glaucomatous disc." 
If we define vertically oval as a dise in 
which C-D, exceeds C-D, by more 
than or equal to 0.2, almost none of the 
normal or the glaucoma suspect eyes 
show this feature (Table 11). Lower- 
ing the criterion to a C-D, larger than 
a C-D,, greater than or equal to 0.1 
does not separate normal and glauco- 
ma suspect eyes further. Surprisingly, 
only one eighth of the glaucoma-group 
eyes had vertical ovalness (0.2 C-D, 
criterion). In many eyes with glauco- 
ma, the cup had achieved a large hori- 
zontal and vertical dimension by this 
stage. Apparently, few discs pass 
through a stage of vertically oval cup- 
ping, or this stage is short-lived. 

Asymmetry of C-D, in the two eyes 


Fig 6.—Glaucoma suspect eye with at least four local slit-like 
defects of nerve fiber layer (NFL) above (between arrowheads). 
Note that these extend nearly to disc margin at bottom of 
photograph. Inferior NFL (below) is relatively normal. Cup to disc 
ratio, vertical in this eye, is 0.23. 





Fig 7.—Glaucoma suspect eye with local nerve fiber layer (NFL) 
atrophy in upper arcuate area (arrowheads) and normal inferior 
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we 





“~ (interecular difference > 0.2) was not 


observed in znynormal eye. The prev- 
alence of asymmetrie cupping be- 
tween ‘the eyes C-D, of one eye being 
greater than or equal to 0.2 greater 
than that of the fellow eye) was as 


























follows: in normal person 

in glaucoma susvects, 4% (3/82); and in 
patients with glaucoma, 48% (13/27). 
Only three of 82 glaucoma suspect 
eyes had this feature; two of these had 
NFL defects. By contrast, half of the 


Fig 8.—Patien: with glaucoma with mild-degree visual field loss inferiorly in both eyes. 
Left, Ne nerve fiber layer (NFL) defect is apparent in right eye; right, local NFL defects 


are seen superiory in left eye (arrows). 








Byes: 
Glawcoma suspect 
Glaecomataus 
Fellow eye, narmal field 
Field-ines aye 






Table 4.—Types of Nerve Fiber Layer Atroghy* 


Local Atrophy 





83 (25) 17 (5) 
43 (3) 57 (4) 
§ (3) 95 (54). 





% (Mo.) 





Diffuse Atrephy 





*Halfiretinas invetved are shown: normal half retinas not shown. 


Glancomaiaus 
Fellow eye, nermai field 
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Table 5.—Location of Nerve Fiber Layer De‘ects 


Retina, No. of Eyes 





Lower Part 
Only 
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ons, 0% (0/31); 





glaucoma group had asymmetric cup- aoe 


ping and in the remaining half, 12 of 
15 patients had a C-D, greater than 
0.7 in both eyes. Thus, by the com- 
bined disc criteria of asymmetry and/ 
or large cups, 80% (24/30) of the cases 
of glaucoma were identified. This is a 
similar figure to those identified by 
NFL damage alone. 

Only three patients in this series 
had a hemorrhage visible on the dise 
surface (two glaucoma suspect eyes 
and one field-loss eye). While multiple 
observations of the same patient 
might show more disc hemorrhages,” 
the comparative rarity of this event in 
a single evaluation makes comparison 
of its usefulness with NFL findings 
difficult. 


COMMENT 


In this study, we observed the find- 
ings in a large number of eyes at one 
point in time. The conclusions from 
such data must be limited until the 
planned prospective follow-up is car- 
ried out. Nonetheless, this initial 
information has established a number 
of features of NFL changes in eyes 
with elevated IOP. Firsz, from NFL 
evaluation alone and without further 
information, eyes with visual field loss 
can be identified with considerable 
accuracy. The greater the degree of 
estimated damage, the more likely 
that the NFL will show defects. There 
is a low rate of confusion of a normal 
NFL with NFL defects. In many eyes, 
the NFL atrophy points to the area of 
greatest damage judged by the posi- 
tion of visual field loss A previous 
review of dise findings in eyes with 
glaucoma showed a considerable num- 
ber of patients with NFL defects 
among glaucema suspects and pa- 
tients with glaucoma, though the 
visual field findings were not directly 
correlated with the NFL changes.: 

One method by which to evaluate 
the usefulness of NFL observation is 
to. compare its detection rate (sensitiv- 
ity) in eyes with field loss with that of 
more standard observations of the 
optic disc appearance. When disc fea- 
tures are used to attempt to identify 
eyes with glaucoma-caused field loss, 
82% to 86% of field-loss eyes are cor- 
rectly classified. Since 84% (82/28) 
of field-loss eyes were identified by 
NFL examination alone, the two 
methods seem comparab’e in sensitiv- 
ity. However, we were uaable to eval- 
uate the NFL in a minority of 
patients. The reported studies of disc 
evaluation do not state the proportion 
of readable pictures among all pa- 
tients who had photographs taken. 
Surely some percentage of the ster- 
eoscopic dise pictures were of too poor 
a quality for satisfactory reading. To 
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-the two methods, « one must | 


judge the degree of patient selection: 


involved. In our study, the characteris- 
tics of the disc cupping were similar in 
normal and glaucoma suspect groups. 
By NFL examination, however, a 
minority of glaucoma suspect eyes 
were identified as distinct from 
normal or other glaucoma suspect 
eyes. If NFL defects are an indicator 
of future field loss,* then the specific- 
ity of NFL findings in glaucoma sus- 

pect eyes may be greater than the 
Teire of dise cupping.®* 

Our evaluation of dise factors as 
that the combined criteria of asym- 
metric cupping plus a C-D, more than 


0.7 isolated 80% (24/30) of the field- |- 


loss eyes. The characteristics of the 
C-D, alone, vertical ovalness. of the 
cup, and the presence of disc hemor- 
rhages were less helpful in defining 
those eyes with damage. In both the 
evaluation of the NFL and the optic 
disc, there isa large subjective compo- 
nent in deciding on: final- classifica- 
tion. With the disc, one must look for a 
number of three-dimensional features 
combined with color clues and attempt 
to judge the degree to which the 
appearance observed might be differ- 
ent. from either that dise’s original 
configuration or from some concept of 
the ideal normal disc. With consider- 
able practice, most observers can 
make this judgment with some accu- 
racy. 

The examination of the NFL seems 
to present a similar clinical problem. 
The! variations in the normal NFL 
must be kept in mind, and the find- 
ings in the eye being. evaluated are 
compared with this ideal. While this 
judgment, too, requires practice and 
constant reinforcement by comparing 
the finding with other known features 
of each patient, NFL evaluation: is 
clearly no more difficult. than: dise 
evaluation. Our interest- is-not to pro- 
pose that NFL evaluation should 
replace dise evaluation but rather to 
suggest that it can add substantially 


Table 9.—Mean Cup to Disc Ratio, Vertical* 


Eyes 


Normal a 0.41 £ 0.024 (67) 


Glaucoma suspect 
Normal nerve fiber layer 


Abnormal nerve fiber layer 


Glaucomatous 
Fellow eye, normal field 


Mild or moderate fieid joss 
Severe field loss 


*Differences between each glaucoma and glaucoma suspects or normal 
group is significant (P < .025, two-tailed test). No significant difference 
between normal and glaucoma suspect groups (P > .05). 
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patient 





bling the physician to determine the 
appropriate management. 

In looking for better modes of diag- 
nosis of glaucoma damage, it seems 
logical to look for direct signs of dam- 
age in preference to other factors that 
may be more indirectly correlated 
with optic nerve atrophy. The changes 
observed in the NFL seem to repre- 









_ Nerve Fiber 
Layer Finding 





increased IOP, thus ena- - 


paiiamiaariren nenien nii eae, 


iki Part 





fiber loss. If this reeds is cor- 
rect, then the local NFL defects seen 
in 18% (22/171) of glaucoma suspect 
eyes may represent neurona! loss 
before the detection of field abnor- 
malities. A number of eyes have been 
observed to have NFL atrophy preced- 
ing the later development of field 
loss* In other optic neuropathies, 
NFL atrophy is often associated with 


Table 6.—Location of Nerve Fiber Layer Atrophy Compared With 
Location of Field Loss 


Visual Field Loss, 
No. of Eyes 


Lower Part 
eny 


evidence of nerve 


(0.42 + 0.036 (22) 
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-*Two of six and two of four had a nerve fiber layer change in both half retinas, but atrophy was 
greater in half corresponding to position of field defect. 


Table 7.—Family History of Glaucoma* 


No. of Persons 
ee E E 


Yes, No. (%)t Unina 
13 (40) 











a j ; 


Glaucoma suspect 
Ali 


With NFL defect 
Without NFL defect 21 (30) 


Glaucomatous 10 (31) 


*No differences are significant (all P > .05), x’ test. 
t% of those with known family history. 


Table 8.—History of Intraocular Pressure Greater Than 30 mm Hg* 


% (No./Total No.) 























Eyes of Persons 
Glaucoma suspect 
Normal nerve fiber layer 22 (33/149) 
Abnormal nerve fiber layer 36 (8/22) 
Glaucomatous 
Fellow eye, normal field 44 (8/18) 





Field-loss eye 42 (16/38) 





*Significant differences between all glaucoma suspect eyes, and all glaucomatous (P < 


.01) and 
glaucoma suspect eyes with normal nerve fiber. layer and either glaucoma group (P < .05), x’ test. 


Table 10.—Prevalence of Vertical Cup to Disc Ratio 
N Th 6* 

Mean + SEM (No.) Greater Than 0.6 

% of Persons 
(No./Total No.) 


Normal 18 (13/67) 


0.38 + 0.013 (149) 


Glaucoma suspect 
Normal nerve fiber layer 


Abnormal nerve fiber layer 


Glaucomatous 
Fellow eye, normal field 


Fieid-loss eye 


10 (15/149) 


0.57 + 0.046 (18) 18 (4/22) 


0.67 + 0.043 (14) 


50 (9/18) 
0.89 + 0.018 (22) 


90 (34/38) 


*Significant differences between normal or glaucoma suspect groups 
and either glaucoma group, and between two glaucoma groups (P < .05). 
No difference among normal and glaucoma suspect groups (P > .05), x’ 
test. 








. 
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Table 11—Prevalence of Vertically Oval Cups* 





usoma suspect 
Glauccomateus 
Fellow eye, normal field 





% (No./Total No.) 
2 (17677 
0 (0/171) 


11 (2/18) 





Finldoss eye 


13 (5/38) 


Soo Cup te Ge ratios greater vertically than horizontally by greater than or equal to 0.2 


a cf This patient also the one “false positive” with nerve fiber layer defects in the normal group. 


- other evidence of optic nerve damage.* 
‘o Furthermore, it is generally agreed 
-size increase often pre- 
cedes the develepment of visual field 
‘loss. Note thal in this study, fellow 
eyes of eyss wath field loss aad signif- 
icantly lerzer °-D, measurements 
(P < 001) (a= well as more NFL 
defects) than nommal eyes. Such fellow 
eyes have beer shown to have a high 
risk of development of field loss.'° The 
histologic examination resalts of hu- 
man eyes with glaucoma aiso support 
the concepit thet cup size increase 
before fied loss: represents neuronal 
loss and net, for example, loss of astro- 
cytic glial selle ef the dise” In addi- 
tion, newer methods of psychophysical 
testing indicate that there are abnor- 
malities cf central vision function in 
> some. glaueomm suspect eyes before 
-testable feid loss.**? Nerve fiber loss 
‘may, thea, cerur before visual field 
loss as: presently tested. Since the 
NFL defeets seen in the glaucoma 
suspect eyes are apparenthy identical 
to defects hat-oceur in eyes with field 
loss caused ‘by other optic atrophies, it 
is possible that ‘hey represent direct 
evidence of nerve damage. 
If we assame that NFL defects 
represent. glauesma damage in the 
glaucoma suspeet patients, does the 
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proportion of patients with such 
defects coincide with the best present 
information on the likelihood of overt 
field damage occurring? Several stud- 
ies suggest that visual field loss will 
develop in approximately 10% of glau- 
coma suspects’ eyes in a five-year 
follow-up period.'* This would: mean 
that 2% of patients per year would be 
expected to show overt damage. A 
previous study suggested that NFL 
defects may precede field loss by five 
years.” Thus, at any time, if 2% of 
patients per year are entering the 
path to visual field loss (and NFL 
atrophy development) and exhibit 
field loss five years later, the propor- 
tion of suspects with NFL defects at 
one point in time should be 2% times 
five (years), or about 10%. The 15% 
(15/101) of glaucoma suspect patients 
(13% [22/171] of suspect eyes) with 
NFL atrophy in this study is in this 
range. Many factors might influence 
this proportion. The selection of 
patients might lead to a lower figure 
if, for example, most of those studied 
had an IOP that had just entered the 
range of the statistically abnormal. 
The figure might be higher if one 
were to include a large number of 
glaucoma suspects who had already 
had elevated IOPs for a considerable 
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period. Furthermore, the medical low- 
ering of IOP might arrest the process 
before the development of- NFL 
defects (lowering the proportion) or 
after NFL atrophy but before field 
loss (raising the proportien). 

We have found difficulties with the 
use of NFL evaluation, exemplified by 
the six eyes with early visual field loss 
that were read as normal. While there 
is a reasonably characteristic pettern 
of early visual field damage in giauco- 
ma, there may be individual varia- 
tions of unknown magnitude in the 
distribution of nerve fiber loss in- 
duced by elevated IOP. In addition, 
there may be individual variaticns in 
the NFL thickness and the position of 
fibers from various retinal locations. 
Both of these factors might mean that 
loss: of the same number of nerve 
fibers would be easily visible in one 
eye: (if all lost fibers were greuped 
together) and undetectable in another 
eye (if damaged fibers were soread 
out). As a result, it is clear that NFL 
evaluation has limitations. There are, 
however, patients. whose optic dise 
evaluation provides little information, 
eg, the tilted myopic disc. Other 
patients’ visual fields cannot be ‘relia- 
bly tested by perimetry. Obviously, 
any method has. limitations. This 
study supports the usefulness of NFL 
examination in glaucoma evaluation. 
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Mydriatic Solution for Outpatient Indirect Ophthalmoscopy | 


Stephen H. Sinclair, MD; Valerie Pelham, RN; Richard Giovanoni, RPH; Charles D. J. Regan, MD 


® A mydriatic used for outpatient indi- 
rect ophthalmescopy should produce 
prompt, maximal, transient mydriasis af- 
ter a single instillation. Cycloplegia or 
systemic side effects should be minimal. 
A solution of tropicamide with phenyleph- 
rine hydrochloride seems to achieve this 
most effectively. In a general retina clinic 
population, the percentage of pupils 
dilated, the degree of dilation, and. the 
resistance of the dilation to intense illumi- 
nation were used to evaluate various con- 
centrations of the drugs. Eight-tenths per- 
cent tropicamide with 5% phenylephrine 
adequately dilated 98.8% of the eyes, 
among which 25% had dark irides and 9% 
were receiving miotic therapy. Reduction 
of the concentration of either component 
produced less adequate mydriasis; an 
increase of the tropicamide concentration 
resulted in a saturated solution with drug 
precipitate forming on storage and a less 
adequate dilation. With the optimal com- 
bination, 1 drop adequately dilates the 
general population; 2 drops appear no 
more effective than 1. 

(Arch Ophthalmol 98:1572-1574, 1980) 


With the increasing use of indirect 

ophthalmoseopy and. scleral de- 
pression for routine fundus examina- 
tion of ambulatory patients, a myd- 
riatic is needed that will produce 
prompt, maximal, but transient my- 
driasis after a single instillation, 
induce minimal cycloplegia, and pre- 
sent the least risk of ocular or sys- 
temic side effects. That such an ideal 
mydriatic is lacking is apparent from 
a recent sampling of several eye insti- 
tutes across the country and several 
practicing ophthalmologists in the 
Boston area. A variety of medications, 
concentrations, and combinations 
were being instilled with less-than- 
satisfactory results. No single medica- 
tion was favored. 

The short-acting parasympatholytic 
agents (homatropine hydrobromide, 
eucatropine hydrochloride, cyclopen- 
tolate hydrochloride, and: tropica- 
mide), when used alone in a single 
instillation, do not seem to achieve 


prompt, maximal mydriasis in pig- 


mented eyes.'* Under the intense illu- 
mination of the indirect ophthalmo- 
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scope, the pupil usually constricts and 
prohibits adequate visualization of the 
fundus periphery. Similarly, a single 
instillation of an adrenergic agent 
(phenylephrine, hydroxyampheta- 
mine hydrobromide [Paredrine], or 
cocaine) does not produce adequate 
mydriasis that. is resistant to intense 
illumination in all pigmented eyes.'* 
To achieve the desired dilation has 
required the synergism of a parasym- 
patholytic agent with an adrenergic 
agent. For this purpose, Lang and 
Barret in 1887 introduced the use of 
homatropine and cocaine to Moor- 
fields Eye Hospital, London.’ Numer- 
ous other combinations have been 
used since then. 

For many years, the outpatient 
clinic of the Massachusetts Eye and 
Ear Infirmary, Boston, has used 1% 
cyclopentolate with 10% phenyleph- 
rine for routine indirect ophthalmos- 
copy. However, because the prolonged 
eycloplegia (six to 24 hours with cyclo- 
pentolate)** and mydriasis (often for 
several days)‘ greatly inconvenience 
the working adult population, the 
study reported herein was undertaken 
to search for a satisfactory alterna- 
tive. To our knowledge, there is no 
report in the literature of a mydriatic 
developed specifically to produce ade- 
quate but short-term mydriasis for 
examination of the peripheral part of 
the fundus. 

Of the parasympatholytie agents 
available, 1 drop of tropicamide pro- 
duces the most prompt mydriasis, 
which is maximal in 15 to 30 min- 
utes**-* and dilates the pupil as well or 
better than cyclopentolate** or homa- 
tropine.’ Tropicamide produces a cy- 
cloplegic effect that is slightly less 
than that of cyclopentolate at 25 to 30 
minutes.** Recovery from tropica- 
mide cycloplegia, however, is exceed- 
ingly more rapid; most patients can 
read in two to four hours.‘ Recovery 
from the mydriasis of tropicamide 
approximates that from phenyleph- 
rine, which is four to six hours.* The 
dose-response curve for tropicamide 
suggests that both the 0.5% and 1.0% 
concentrations produce equal mydria- 
sis.’ No comparative data are avail- 
able for the resistance of the mydria- 
sis to intense illumination. It has been 
our clinical impression that the 
intense illumination of the indirect 
ophthalmoscope produces less con- 
striction of dark irides dilated with 
1.0% tropicamide than those dilated 


with 0.5%. 

Among the adrenergic agents avail- 
able, phenylephrine produces a 
prompt and substantial mydriasis 
that. is quickly reversed.’ Dose- 
response curves suggest that maximal 
dilation is obtained with a 5% concen- 
tration and that little additional 
response is obtained by increasing the 
concentration to 10%.‘ Because reports 
of acute systemic hypertensive reac- 
tions to phenylephrine have beer: asso- 
ciated with multiple doses of the more 
concentrated solutions, it is impera- 
tive to use the lowest concentration of 
phenylephrine that will be effec- 
tive. 

It appeared that 1% tropicamide 
was preferable to a 0.5% solution, but 
the 1% solution is saturated and may 
precipitate a substantial quantity of 
the drug if any particular matter is 
introduced with the phenylephrine or 
if the solution is refrigerated at tem- 
peratures recommended by some 
manufacturers for phenylephrine so- 
lutions. Consequently, clinical and 
pharmacologic trials were undertaken 
to test the efficacy and stability of 
solutions containing 5% phenyleph- 
rine with concentrations of tropica- 
mide varying between 0.5% and 1.0%. 


PATIENTS AND METHODS 


All. patients examined in the general 
retina clinic of the Massachusetts Eye and 
Kar Infirmary during a three-month peri- 
od, except for those already using thera- 
peutic mydriatics or cycloplegics, were 
included in the study. Twenty-four percent 
of the population had darkly pigmented 
irides (blacks or Southern European 
extraction); nine percent of the patients 
were receiving miotic therapy for glauco- 
ma. After proparacaine hydrochloride had 
been instilled and the ocular tension had 
been taken, 1 drop of a mydriatic was 
instilled into the lower conjunctival cul- 
de-sac of each eye. Thirty minutes later the 
horizontal pupillary diameter was meas- 
ured with penlight and millimeter ruler. 
Within 30 to 90 minutes of the drug instil- 
lation, a physician examined the fundus 
with indirect ophthalmoscopy. Scleral de- 
pression was used to examine the periph- 
ery. A mydriatic was considered te have 
failed if the pupil did not dilate to 6 mm or 
more or if in response to the light of the 
indirect ophthalmoscope substantial miosis 
oecurred to prevent visualization of the ora 
(usually less than a 6-mm diameter). In 
those cases, a second drop of the same 
mydriatic was instilled and 20 minutes 
later the patient was reexamined. If the 
pupil again constricted to light or if dila- 
tion was unsatisfactory, a drop of 1% cyclo- 
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Tabie 1.—Comparison of Mydriatics instilled for Routine Indirect Ophthalmoscopy 


Drugs instilled 
Eye 1: separate drops of 1% tropicamide and 10% 


phenylephrine 


Eye 2: 1 drop of combination of 1% cyclopentolate 


and 10% phenylephrine 


l Eye 1: 1 drop of combination of 0.8% tropicamide and 


5% phenylephrine 


Eye 2: 1 drop of combination of 1% cyclopentolate 


‘and 10% phenylephrine 


a Eye 1: 1 drop of combination of 0.8% tropicamide and 


S5% phenylephrine 


Eye 25-1 drop: of combination of 0.5% tropicamide and 


-5% phenylephrine 


Eye T: separate ‘drops of 1% tropicamide and 


5% phenylephrine 


Eye 2: separate drops of 1% tropicamide and 2:5% 


phenylephrine 


Eye 1: 1 drop of combination of 0.8% tropicamide and 


5% phenylephrine 


Eye 2: 2 drops of combination of 0.8% tropicamide 


and 5% phenylepnrinet 
*Larger diameter by 1 mm or more. 


+See text for criteria. 
{Drops were mstilled ten minutes apart. 


pentolate combined with 10% phenyleph- 
“rine was instilled and the patient was 
reexamined after another 20 minutes. 
OA mydriatic solutions were prepared by 
the hospital pharmacy, with. the use of 


~ commercially obtained solutions of either 


< -eyclopentolate hydrochloride -er tropica- 
. tide. Phery tephrine hydrochloride was 

added to obtain the desired strength. Ade- 
quate amounts of benzalkonium chloride 
_and-edetate disodium were added to make 
the final concentrations 0.01% and 0.08%, 
respectively: The solutions were membrane 
sterilized and stored in amber glass con- 
tainers: with croppers. The. solutions were 
stored both at ambient temperature and 
refrigerated and were regularly examined 
for precipitate and particulate impurity. 
Solutions of I% tropicamide with phenyl- 
ephrine were observed to occasionally have 
x .varlous amounts of a needle-crystal precip- 
* itate after standing at room temperature 
orin refrigeration for as little as 24 hours. 
i: The precipitaie was collected, dried, and 
weighed: the remaining solution was quan- 
titatively, analyzed for phenylephrine con- 
‘tent using thecurrent USP procedure. The 
remaining clear solution was then resteril- 
ized and submitted for clinical evaluation. 

In an initial series, the patients were 
divided into*five groups (Table 1) in which 
a mydriatic solution instilled m one eye 
was compared with another solution 
instilled in the fellow eye (groups 1 through 
4), In group 1, 1% tropicamide and 10% 
phenylephrine. instilled as separate drops 
one minute apart, were compared with the 
customary mydriatic combination, 1% cy- 
clopentalate with 10% phenylephrine, in- 
stilled as a single drop. In group 2, 0.8% 
+ tropicamide with 5% phenylephrine was 
compared with the eyclopentolate and 
phenylephrine combination. In groups 3 
and: 4, variess concentrations of tropica- 
mide and ie ylephrine were compared. In 
“group il sof U8 tropicamide and 5% 
phenylephrine was instilled in one eye and 
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No. (%) of Patients 





Equal 
Mydriasis 
82(82) 


Greater 
Mydriasis* 
Eye 1, 1010) 
Eye 2, 8(8) 
(P = .80) 


Mydriatic 

Failuret 
Eye 1, 1(1) 
Eye 2, 2(2) 
{P = 1.0) 





Eye 1, 13(13) 
Eye 2, 9(9) 
(P = .50) 


Eye 1, 4(13) 
Eye 2, 2(6) 
(P = .70) 


Eye 1, 14(18) 
Eye.2, 7(9)1 
(P = .20) (P = 1.0) 


Eye 1, 4(4) 
Eye 2, 8(8) 
(P = .40) 


Eye 1, 1(13 
Eye 2, 1(1) 
(P = 1.0) 


Eye 1, 1(3) 
Eye 2, 5(16) 
(P = 20) 


Eye 1,0 
Eye 2. 1(1.3) 


Eye 1, 11) 
Eye 2, 1(1) 
(P = 1.0) 





Table 2.—Comparison of Drugs instilled for 
Routine Indirect Ophthalmoscopy 


Drugs instilled OU 


1 drop of combination of 1% tropic- 
amide and 5% phenylephrine 
hydrochloride* 

1 drop of combination. of 0.8% 
tropicamide and 5% phenyi- 
ephrine 
hydrochloride 





No. (%) With 
Mydriatic 
Failuret 


10 (24) 


Total 
Patients 


*Solution used after removing precipitate that. had accumulated on storage (see text). 


tOne or both pupils; for criteria see text. 


2 drops of the same medication were 
instilled ten minutes apart in the: fellow 
eye. 

Two additional groups (Table 2). were 
then studied in a second series (groups 6 
and 7). In group 6, the solution remaining 
of the mixture, 1% tropicamide with 5% 
phenylephrine, was evaluated clinically 
after removal of the precipitate that had 
formed during storage. In group 7, the 
proposed combination of 0.8% tropicamide 
with 5% phenylephrine was evaluated in a 
large series of patients. All comparisons 
were analyzed statistically using the x’ test 
of correlated proportions after McNe- 
mar." 


RESULTS 


The comparative results for each of 
the mydriatic combinations are shown 
for groups 1 to 5 in Table 1 and for 
groups 6 and 7 in Table 2. In groups 1 
and 2; the use of tropicamide and 
phenylephrine compared favorably in 
their mydriatic action with 1% cyclo- 
pentolate combined with 10% phenyl- 
ephrine. The comparison was equally 
favorable whether 1% tropicamide and 
10% phenylephrine were instilled sep- 
arately or as a combination of 0.8% 


tropicamide with 5% phenylephrine. 
However, when the tropicamide in the 
solution was decreased from 0.8% to 
0.5%, the number of pupils that con- 
stricted: with the intense illumination 
of the indirect. ophthalmoscope in- 
creased (group. 3). In group 4, when 
the phenylephrine concentration was 
reduced from 5% to 2.5%, the failure 
rate did not increase, but frequently a 
weaker mydriasis (more than 1-mm 
difference in diameter between the 
two pupils) was produced. 

The results in group 5 demonstrate 
that 2 drops of the maximally effec- 
tive combination, 0.8% tropicamide 
and 5% phenylephrine, were not bet- 
ter than 1 drop in producing a satis- 
factorily wide, impervious mydriasis. 

In analyzing the precipitate formed 
after storage of a 1% tropicamide and 
5% phenylephrine solution, procedures 
and sophisticated instrumentation for 
direct qualitative analysis of tropic- 
amide were unavailable to us. Quanti- 
tative analysis of the collected precip- 
itate, however, was done. The quanti- 
ty of phenylephrine remaining in solu- 
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tion equaled that placed initially with- 
in the USP variants. It is doubtful, 
therefore, that any phenylephrine was 
incorporated into the precipitate. Oth- 
er agents may have been incorporated 
into the precipitate, ie, benzalkonium 
chloride and/or edetate disodium. 
However, their combined low concen- 
trations, in comparison with tropica- 
mide and phenylephrine, would make 
their contribution to the precipitate 
minimal. 

When the solution of 1% tropica- 
mide with 5% phenylephrine, sepa- 
rated from the precipitate, was tested 
clinically in group 6, an extremely 
high failure rate (24%) terminated the 
trial after only 42 patients had been 
examined. When compared with fresh 
solutions, solutions of 0.8% tropica- 
mide with 5% phenylephrine after sev- 
en months of storage were never ob- 
served to have precipitate and showed 
no loss of clinical potency. 

Among the 627 patients observed in 
group 7, eight failures were recorded. 
In four patients inadequate dilation in 
both eyes became adequate after a 
repeated instillation of 0.8% tropica- 
mide with 5% phenylephrine. In three 
patients, wide mydriasis was achieved 
initially, but the pupils constricted on 
indirect ophthalmoscopy. The :con- 
striction was reversed in both eyes by 
one additional instillation of the com- 
bination of 1% cyclopentolate with 
10% phenylephrine. In one patient, 
multiple instillations of both mydriat- 
ics failed to dilate either eye. 


COMMENT 


The results demonstrate that a solu- 
tion of 0.8% tropicamide with 5% 
phenylephrine gives adequate my- 
driasis for indirect ophthalmoscopy in 
a general population with a substan- 
tial proportion having darkly pig- 
mented irides (24%) or receiving miot- 
ics for glaucoma (9%). The failure rate 
with a single instillation was approxi- 
mately 1.2%. The mydriasis produced 
by that solution was equal to that of 
1% cyclopentolate combined ‘with 10% 
phenylephrine in the size of the pupils 
and their resistance to intense illumi- 
nation. 
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= Mydriasis appeared to proceed more 


promptly with the tropieamide and 
phenylephrine solution than with the 
cyclopentolate and phenylephrine so- 
lution. This more prompt onset. of 
mydriasis may be explained by the 
known onset of tropicamide, which is 
more rapid than that of cyclopento- 
late2* It perhaps also explains the 
observation in groups 1 and 2 that 
some eyes, when examinec 30 minutes 
after drug instillation, have wider 
dilation with tropicamide and phenyl- 
ephrine than with cyclopentolate and 
phenylephrine. 

The much briefer mydriasis induced 


_ by tropicamide than by cyclopentolate 


and the lesser and briefer degree of 
cycloplegia®> are of benefit to the 
working adult who is examined-as-an 
outpatient. The patient is disabled for 
only a few hours instead of an entire 
day or longer.’ Frequently during 
this study, patients remarked that 
they were able to read within two to 
four hours after their eyes were 
dilated with tropicamide and phenyl- 
ephrine, Previous clinica: investiga- 
tions of each drug alone confirmed 
this. 

The prepared solutions of 0.8% trop- 
icamide with 5% phenylephrine were 
stored both at ambient temperature 
and refrigerated for seven months 
without accumulation of precipitate 
and. without loss of clinieal potency. 
When the concentration of tropica- 
mide in solution with phenylephrine is 
increased from 0.8% to 1%, however, 
the solution becomes saturated and 
unstable, and tropicamide may precip- 
itate. In one instance, 87% of the 
tropicamide precipitated with loss in 
clinical potency. When the tropica- 
mide concentraton was reduced from 
0.8% to 0.5%, the result was an insig- 
nificant decrease in pupillary size 
(which agrees with the manufactur- 
er’s literature). The mydriasis, howev- 
er, was less resistant to the intense 
illumination required for ephthalmos- 
copy. 

The results of varying the concen- 
tration of phenylephrine from 2.5% to 
10% in combination with tropicamide 
support the dose-response curves ob- 
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tained for phenylephrine alone." The 
maximum mydriasis and resistance to 
strong illumination is obtained with 
the 5% solution. 

Two drops of the mydriatic 0.8% 
tropicamide with 5% phenylephrine 
did not appear more effective than a 
single drop. Few eyes (1.2%) failed to , 
dilate with 1 drop. Of these, adcitional 
drops dilated few eyes satisfactorily 
(0.5% of the entire population stud- 
ied). No adverse systemic reactions 
were observed in our study with the 
phenylephrine solutions. Hyperten- 
sive crises with cardiac arrhythmias 
have been reported only after multiple 
instillations of phenylephrine and 
most with the use of the 10% concen- 
tration.”*""' These reports should not 
discourage the outpatient use of phe- 
nylephrine solutions in the general 
population, but should discourage rou- 
tine multiple doses. A preliminary 
investigation of 0.8% tropicamide 
with 0.5% phenylephrine in a large 
glaucoma population, however, sug- 
gests that multiple instillations may 
be required to dilate a small percent- 
age of eyes of patients receiving long- 
term miotic therapy. 

The extemporaneous mixing of the 
commercially available solutions of 
tropicamide and phenylephrine is dis- 
couraged. When the individual pre- 
servatives are mixed together they 
may be inactivated or precipitated, 
Tropicamide (commercially available 
as Mydriacyl) uses the cationic quar- 
ternary ammonium compound, ben- 
zalkonium chloride. If commercially 
obtained tropicamide is mixed with a 
phenylephrine solution containing an 
anionic preservative such as thimer- 
sol, the preservatives may be inacti- 
vated and perhaps precipitated. Trop- 
icamide may also be precipitated, but 
more importantly, by inactivating the 
preservative, the medical safety of the 
solution will be compromised. In our 
study, both the commercially obtained 
tropicamide and the prepared aqueous 
solution of phenylephrine had the 
same preservative agent. 
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z Causes of Loss of Vision in Congenital Glaucoma 






J Dona s MD, John H. Bryars, MD 





- @-Of5) patients with congenital glauco- 
‘ma, 13 nad uollateral and’ 38 bilateral 
disease. Pressure was contrclied at 8 to 
24 mm Kg in 75 of the 89 affected eyes. 
Forty-one of these 76 eyes had visual 
acuity poorer fran 6/15 (20/50); optic 
nerve damage as shown by visual field 
-Aesting. was the cause in 20, and medial 

¿c opacities, including irregular corneal 

- astigmatism, was the cause in 15. In only 

- six eyes: did thec poor vision result from 
-aniscmetropie amblyopia. 

(Oo (Arch Ophtalmol 98:1575-1576, 1980) 










( Yongenit: l gisucoma remains one of 
~ the m or causes of visual handi- 
| en; for example, it is 
4% of cases in children 
land,’ Richardson and 
wed that the most com- 

<- reduced) vision in 
th good pressure con- 
trol is amblyopia, particularly the ani- 
ic ferm,’ but. Adler’ com- 
mented that ¿his conclusion ignored 
changes in medial clarity and that the 


optic nerve furetion® by examination 
of the dise inadequate. 

i study sought reasons 
for the) high “dence of poor vision in 
‘patients with glaucoma cespite the 
< reported abiity to control pressure in 
85% to G2% af affected eyes. 


PATIENTS AND METHODS 


We examined the records of all 89 
patientsavith oximary congenital glaucoma 
aged 5 to 2) sears who attended the Eye 
Clinie during period 1958 through April 
1978. Forty-five patients were no longer 
available for todew-up, but seven of these 
had recerds:se complete and recent as to 
warrant inclusion in the study. 

The stady population was predeminantly 
male (82:0f the 5! patients). G-aucoma was 
unilateral in E aud bilateral in 38, totaling 
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Table 1.—Visual Acuity of 89 Eyes 


Visual Acuity 
6/16 (20/50) or better 
< 6/718 (20760) to 6/30 (20/100) 
6/60.(20/200)'or poorer 





89 affected eyes. We divided the patients 
into groups by decade: 26 were aged 5 to 10 
years (group 1, 45 eyes), and 25 were aged 
11 to 20 years (group 2, 44 eyes). 

‘All patients either underwent full oph- 
thalmic examination (N = 44) or had up- 
to-date records of this (N = 7). For the 
purpose of this study (see the “Comment” 
section), we considered pressures of 8 to 24 
mm Hg controlled. One of us (J/H.B.) 
assessed fields of vision, using a tangent 
screen and appropriate threshold. test 
objects for the younger children and Gold- 
mann perimetry for older ones, and 
assessed optic nerve damage by ophthal- 
moscopy. 


RESULTS 


Visual acuity (VA) was better over- 
all in the younger group (Table 1), but 
the difference was not statistically 
significant. 

Intraocular pressure was controlled 
in 76 (85%) of the 89 eyes. Only one of 
the other 13 eyes had VA of 6/15 
(20/50) or better; three were affected 
by phthisis bulbi, one had been enu- 
cleated, and eight had optic nerve 
damage. Of the 76 eyes with good 
pressure control, 41 (54%) had VA of 
6/15 (20/50) or poorer (Table 2). 

The eyes with optie nerve damage 
had field changes similar to those in 
chronic open-angle glaucoma; for ex- 
ample, depression of all isopters 
(Fig 1) and/or defects of nerve-fiber 
bundles were common (Fig 2), and 
many of the most severely affected 
eyes had an inferior temporal rem- 
nant of the visual field (Fig 3). Media 
were clear and discs normal, with no 
glaucomatous field changes, in eyes 
with poor vision due to anisometropic 
amblyopia. The range of anisometro- 
pia was 3 to 12 diopters. 


Twelve of the 13 patients with uni- . 


lateral disease had VA poorer than 
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Group 1 N= 45). 


No. (%) of Eyes > 


` Group 2 (N= aa). 


7942) 


Table 2.—Causes of Reducad Vision in| 
41 Eyes With Good Pressure Control ~ 


Optic nerve damage . i 
Medial opacity or corneal. f 
irregularity pot 
Severe corneal opaciti- : 
cation : 
Cataract 
Subluxated jens 
Secondary amblyopia: with: 
Strabismus i i 
Anisometropic amblyopia 





6/15 (20/50): in the affected eye; this 
was caused by optic nerve damage in 
eight, medial opacity in one, and ani- 
sometropic amblyopia in taree. Twen- 
ty-nine of the 38 patients with bilater- 
al glaucoma had VA poorer than 6715 


(20/50) in. the more. severely affected 


eye. This .was due to optic nerve dam- 
age in 12, medial opacity in 11, and 
anisometropic _ amblyopia in only 
three; in four cases, the eye was 
phthisical or had been enucleated. 


COMMENT 


Although we believe that. IOPs 
above 20 mm Hg cannot be considered 
controlled, especially in eyes with 
optic nerve damage, we cose 24 mm 
Hg as the upper limit for pressure 
control to permit comparison of our 
findings with those reported by 
Richardson and his colleagues.** Our 
patients. were similar te theirs’ in 
many ways—percentage with con- 
trolled pressure, results 6! visual test- 
ing, the preponderance of males, and 
the unilateral-bilateral razio. 

In the majority of cases, there was 
little problem deciding’ the major 


1575 








cause of poor. vision.. The exceptions 
were patients with amblyopia second- 
ary to medial opacity or corneal irreg- 
ularity, all of whom had strabismus. 
We believe this had resulted from the 
amblyopia. One of these patients had 
anisometropia, also, of 3 D; however, 
the cornea had been virtually opaque 
for the first year of life, and this was 
the more likely cause of the amblyo- 
pia. é Re ee 

We cannot explain the higher p 
centage of better vision in the your 
due to chance, or may relate to earlier 
detection and/or. improve 
techniques. ee 





Our findings indicate that, in eyes _ 
with congenital glaucoma and con- 


trolled IOP, the chief causes of loss of 
vision are optic nerve damage, medial 
opacities, and corneal irregularities. 
Anisometropic amblyopia was a rela- 
tively uncommon cause of poor vision 
in our patients, especially in those 
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in the young- 
er patients. The difference may be 
| surgical — 
oe corneal 


die. 


field. 


with bilateral disease, causing: poor 
vision in only three of 76 affected 
eyes. In cases of unilateral glaucoma, 
however, it was the cause of the poor 
vision in three of the 13 eyes. 

The 1967 report by Richardson and 
his colleagues? appeared to offer hope 
that the prognosis for vision in 


patients with congenital glaucoma 
could be readily improved by treat- 
` ment of anisometropic amblyopia. 
_ However, such improvement has not. 
been verified. We believe there are 
two reasons for this. First, we agree 
with ` Adler": Richardson and col- 


leagues ignored medial opacities and 
irregularity, and by not 
assessing the visual fields they under- 


¿estimated both the severity and fre- 


quency of optic nerve damage. Second, 
the present treatment for anisome- 
tropic amblyopia does not appear to 
give good long-term results: regres- 
sion after initial improvement with 
patching has been reported by others’ 





Fig 1.—Top left, Depression in all isopters. 





Fig 2.—Top right, Annular scotoma. Defect of nerve-fiber bun- 


Fig 3.—Bottom, Inferior temporal island as last remnant of visual 


and occurred in one of our patients. In 
this latter case, VA improved to 6718 
(20/60), then regressed to 6/120 
(20/400). 
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: Comparative Ocular Pressure Elevation by Medrysone, 


Fluorometholone, and Dexamethasone Phosphate 


Joel 8 5. Mindel, MD, PhD; Henry O. Tavitian, MD; Harry Smith, Jr, PhD; Ethel C. Walker; LPN ; 


in age, race, and sex-matched 
groups, the relative abilities of medry- 
, fluoromethotone, and dexametha- 
pt osphate to elevate- intraocular 
sure were compared in a masked 
+. Compliance was controlled. by 
ig given by nursing personnel. 
ie hospitalized volunteers 
rcial preparations of one 
casteroids to each eye. four 
ior six weeks. The relative 
ility of _medrysone, fluorometholone, 
“cand dexamethasone phosphate to raise 
| IOP was 1, 4,.and 7.6, respectively. 
ae Ophthalmol 98:1577-1578, 1980) 
















Jra a previous study," the effects on 
intraocular pressure from long- 
term administration of potent topical- 
ly administered glucocorticosteroid 
preparations were compared in a 
. Masked manner with the compliance 
controlled. Inpatients were given 
- murse-administered drops four times 
daily for six weeks. Commercial prep- 

< arations of dexamethasone, dexa- 
methasone phosphate, prednisolone 








` sodium phosphate, and prednisolone - 
acetate were shown to be equipotent 


in their ability to raise IOP. 

The present study compared, in a 
similar manner, commercial prepara- 
tions of 1% medrysone and 0.1% fluor- 
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ometholone with 0.1% dexamethasone 
phosphate. Evidence from previous 
unmasked studies where compliance 
was not controlled indicated that the 
former two drugs were less potent 
elevators of IOP. Drance and Scott? 
and Kazantzis reported that 1% 
medrysone, three times daily for four 
weeks, altered IOP by —1 to +9 mm 
Hg in subjects whose pressures were 
elevated 6 mm Hg or more by a simi- 
lar course of 0.1% dexamethasone; in 
14 of the 17 subjects, the medrysone- 
induced IOP elevation was 2mm Hg 
or less. Podos and co-workers’ also 


found that medrysone had only a. 


small effect on IOP. Kitazawa’ stud- 
ied 12 subjects in whom four weeks of 
betamethasone four times daily re- 
sulted in IOP increases of greater 
than 16 mm Hg. Given the same regi- 
men of 1% medrysone and 0.1% fluor- 


ometholone, the mean + SE. eleva- > 


tions in IOP were 3.2 + 124 and 
6.9 + 1.85 mm Hg, respectively. 


METHODS 


The study group comprised 18 male inpa- 


Intraocular Pressure Elevation (Mean + 


Médryosive 


Age of subjects, yr, mean + SE 
Baseline IOP, mm Hg 

Stope change, IOP/wkł 

Total change, |OP/6 wkł 

% change at 6 wk 





- tion Unit of 


52.0 + 2.0 
14.04 +1.01 
+0.19 + 0.12 
+1.17 + 0.72 


tient voluntéers with no prior history of i 


ocular disease. All were hospitalized for 
chronic aleoh 1 in the Drug Rehabilita- 
i terans Hospital. ; 
Their ages ranged from 37 to 64 years. Th 
nature of the procedure was explained, and 
informed consent was obtained. 
Subjects were randomly assign to one. 
of three groups. Group 1 consisted of si 
patients treated with medrysone toone eye: 
and fluorometholone to the. other. eye. 
Group 2 consisted of six patients treated 
with medrysone to one eye and dexameth- 
asone phosphate to the other. Group 3 
consisted of six patients treated with fluor- 
ometholone to one eye and dexamethasone 
phosphate to the other. In group 1, three. 
subjects, chosen at random, had medry- 
sone, OD, and fluorometholone, OS, while ” 
the other three had. fluorometholone, OD, 
and medrysone, OS. A similar balancing of 
eye and treatment was done in the other © 
two groups. Commercial preparations were 
used. 
Tnitial baseline pressures were taken 
; Goldmann’s applanation ton- 
3 and 5:30 pm. The gluco- 
ere then administered ina 
y nursing personnel, One 
daily, of the appropriate 
















drop, four ti 


i drig was s plaid i in: ah oe for six weeks. 


SE) 


>>> Dexamethasone 
; Fiuoromethiolons =. Phosphate: 
B25 + 217 
14.38 + 0.67 
+1,51'+ 0.45 
+9.08 + 2.07 


52.2 + 1.9 
14:25 + 0.85 
+0.80 + 0.24 
+4.82 +1.44 











*Effects produced by six weeks of medrysone, fluorometholone, and dexamethasone phosphate 


given four times daily. 


{Mean change in intraocular pressure +SE during each week of treatment. 
Mean change in intraocular pressure above baseline after six weeks of therapy. 
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20 
19 
18 
17 
16 
15: 


Intraocular Pressure, mm Hg 





S The nurses used their poutine technique, ie, 
no attempt. was made to alter the manner 
“in which drops were given. The 1OPs were 
determined at weekly intervals between 3 
and 5:30 pm, at which times subjects were 
. questioned’ to corroborate that: all drops 
had been received. 

cCA linear regression relating weeks while 
receiving the drug to IOP was determined 
for each eye of each volunteer. Tests. of 
significance for the difference between the 
average rate of change i in IOP for the three 
drugs were done using the analysis of 
variance: <A comparison of ages and base- 
lines was made among groups by the anal- 
ysis of variance, 


RESULTS 


The results are shown in the Table. 
There were no significant differences 
among the ages of the patients in the 
‘three groups- nor among baseline 
TOPs. 

< There were significant differences 
-among the relative changes in IOP 
produced by medrysone, fluorometho- 


(E = 12.34, P <.01, corrected for un- 


IOP by an average (+SE) of 0.19 
+ 0.12 mm Hg/wk. Fluorometholone 


wk. Dexamethasone phosphate in- 
creased. IOP by 1.51 + 0.45 mm- Hg/ 
wk. The linearity of these increases is 


weeks of treatment, the mean respec- 

“tive medrysone,; fluorometholone, and 
dexamethasone phosphate increases 
in IOP were 8.3%, 33.8%, and 63.1% of 
baseline, respectively. The relative 


1578 


E Treatment, wk. 


-< Weekly intraocular pressure responses of eyes treated with medrysone, fluorometho- 
: done, and dexamethasone phosphate. Each point represents mean value (mm Hg) of 12 
_ eyes. Standard. errors are Shown at baseline, week 3, and week 6. 


lone, and dexamethasone phosphate 


-equal variances). Medrysone increased. 


increased IOP by 0.80 + 0.24 mm Hg. 
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Fiuorometholone 






Medrysone 























ability of medrysone, fluorometholone, 
and dexamethasone phosphate to raise 
IOP was 1,4, and 7.6, respectively. 

The 12 subjects who received dexa- 
methasone phosphate to one eye were 
classified as to type of steroid respon- 
siveness by the criteria of Becker.’ In 
the six subjects who received medry- 
sone to the other eye, four were low, 
one was intermediate, and one was a 
high responder. In the six subjects 
who received fluorometholone to the 
other eye, three were low, two were 
intermediate, and one was a high re- 
sponder. 


COMMENT 


If a patient had an ocular problem 
requiring long-term topical corticoste- 
roid administration, how much would 
the IOP be elevated during and up to 
six weeks of treatment? An approxi- 
mate answer to this question could be 
made because IOP increases are linear 
during this period (Figure)... For 
patients with a baseline pressure of 14 


mm Hg, after six weeks of therapy 
-four times daily, the expected: IOPs 


would be 14 to 17 mm Hg if medrysone 


was prescribed, 16 to 22 mm Hg if 


fluorometholone was prescribed, and 
19 to 27 mm Hg if dexamethasone 


; phosphate was prescribed. These 
shown in the Figure. At the end of six ranges represent 95% 


% confidence. in- 
terval estimates. 

The preceding assessment assumed 
that ocular pressure responses in the 
general population conform to a bell- 
shaped curve. However, this may be 


“genetic populations, as described by 


Beeker.* Therefore, it is probably of 
more clinical value to rely on the find- 
ing that the relative ability of medry- 
sone, fluorometholone, and dexameth- 
asone phosphate to raise IOP is 1, 4, 
and 7,6, respectively. This allows the 
physician to make the prediction that 
no- matter how large or smail the 
ocular pressure elevation, ie, no mat- 
ter. whether the patient is a high, 
intermediate, or low responder, dexa- 


‘methasone phosphate will elevate the 


IOP eight times as much as medry- 
sone and twice as much as fluorometh- 
olone. Fluorometholone will elevate 
IOP four times as much as medrysone 
but only half as much as dexametha- 
sone phosphate. These results differ 
somewhat from those of Kitazawa, 
who found that the relative ability of 
1% medrysone, 0.1% fluorometholone, 
and 0.1% betamethasone to raise IOP 
was 1, 1.7, and 6.7, respectively, in 
high steroid responders. 

The present masked study with 
compliance controlled confirms that 
fluorometholone and, even more. so, 
medrysone elevate IOP less than the 
more potent corticosteroids sueh as 
dexamethasone phosphate. 


This investigation was supported by the Medi- 
cal Research Service of the Veterans Administra- 
tion. Dr Mindel is the recipient of National Eye 
Institute Career Development award EY-70959. 

Laura Branchey, MD, Mary Bernard, RN, and 
the staff of the Alcohol Rehabilitation unit, 
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ing this study. 


Nonproprietary Names and 
Trademarks of Drugs 


Dexamethasone 
Phosphate. 

Fluorometholone—FML Liquifilm. 

Medrysone—HMS Liquifilm. 


phosphate—-Decadron 
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itudinal Follow-up Study 


da: | Talusan, MD; Bernard Schwartz, MD, PhD; Lloyd M. Wilcox, Jr, MD 





9 A comparison of two or more disc 
fluorescein angiograms performed on 
separate occasions was done on 60 eyes 
of normaisubjects and patients with ocu- 
lar hypertension, primary open-angle 
glaucoma, and low-tension glaucoma. 
‘Clinically stable patients did not show any 
_hange ìn their disc angiographic filling 
" patterns. Eyes that developed new visual- 
field defècte with increased disc cupping 
and pallor correspondingly showed new 
2” absolute: filling defects or areas of hypo- 
uorescence. In those with established 
eld defects: however, further changes in 
-o the visual fleld occurred without obvious 
Changes: in the disc fluorescein filling 
detect. Surgical lowering of intraocular 
. pressure with or without decrease in disc 
~ cupping andipallor did not result in visible 
improvement of the disc angiographic 
pattern. ‘Thus, the development of new 
visual-ti@d detects is associated with 
changes: of ‘the circulation of the optic 
disc. ; 
{Arch Ophthalmol 98:1579-1587, 1980) 






‘he in.wortance of finding a clinical 
ial “precedes the develop- 
, | Viewal-field loss in glaucoma 
has been repeatedly stressed.’ Using 
dise fluorescein angiography, our pre- 
vious stadies and those of others have 
shown the presence of areas of hypo- 
fluorescence or localized areas of fill- 
ing defects in the optic disces of 














ling defects. in the optic disc 
be specific for patients with 
glaucoma and ischemic optic neuropa- 
thy." i 
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The purpose of this study was to 
determine whether changes occur in 
the disc fluorescein angiographic fill- 
ing patterns that can be correlated 
with the development of new visual- 
field defects and increasing or de- 
creasing ocular pressures. By follow- 
ing up patients with serial disc fluo- 
rescein angiograms, we wished to 
determine also if changes in the fill- 
ing patterns precede the development 
of the visual-field defects. 


SUBJECTS AND METHODS 


The disc fluorescein angiograms of 25 
eyes of 17 patients with ocular hyperten- 
sion, 16 eyes of 14 patients with primary 
open-angle glaucoma, and eight eyes of 
five patients with low-tension glaucoma 
were studied. For comparison and control, 
the fluorescein angiograms of 11 eyes of 11 
normal subjects were also analyzed. Each 
eye studied had at least two angiograms of 
comparable quality. Most of the patients’ 
and subjects’ first disc fluorescein angio- 
grams were described in detail in previous 
publications.* +>" 

Normal subjects were those without any 
history of ocular trauma or inflammation 
with intraocular pressures less than 21 mm 
Hg on two or more independent. examina- 
tions and with normal visual fields. Ocular 
hypertensive subjects were those with 
IOPs equal to or greater than 21 mm Hg on 
two independent examinations with nor- 
mal visual fields, with or without glauco- 
matous optic dise changes. Primary opèn- 
angle glaucoma patients were those having 
IOPs equal to or greater than 21] mm Hg 
with gonioscopically open angles and typi- 
cal glaucomatous optic disc and visual-field 
changes, while low-tension glaucoma pa- 
tients were similar but never showed IOPs 
equal to or greater than 21 mm Hg. Intra- 
ocular pressures were measured by. the 
Goldmann applanation tonometer, and- the 
visual fields were determined with the 
Goldmann perimeter. : 

All primary open-angle and low-tension 
glaucoma patients were being treated for 
their glaucoma at the time of the fluores- 
cein angiogram. None of the ocular hyper- 
tensive and normal subjects was receiving 
ocular medication at the time of the angio- 
gram. Three ocular hypertensive. patients 
in whom visual-field defeets developed dur- 
ing the course of their follow-up were 
given medication to lower their IOP. 


scein Angiography of the Optic Disc 






The ocular and medical elinical records of 
all subjects were reviewed retrossective 
with particular attention to leve 

pressure, visual-field. changes, and: pres- 
ence of systemic diseases. 

Before each fluorescein angiogram, each 
patient had a complete ocular e nation 
including determination of visual acuity, 
applanation pressure measurements, vi- 
sual-field: testing, and examinaticen of the 
optie dise. A 5 i 

Informed: consent was obtained from 
each patient. The technique for performing. 
and reading the ‘fluorescein angiograms 
has been reported previously.” B , the 
colored dise transparencies taken on each 
date of the angiography were projected 





oresceim. angio- 
grams taken on each date, comparing them 
phase by phase, with particular zttention 
to any difference’ in the filling pattern 
between the two angiograms. The changes. 
looked for were appearance of a new filling 
defect, and change in size and/or density 
of a previously observed filling de We 
have previously defined and class fied fille 0 
ing defects as absolute or relative.’ Abso- 
lute filling defects are localized areas of 
nonfluorescence in the dise that do not fill 
throughout the whole cycle. Relative filling 
defects in intensity are. localized areas of 
hypofluorescence in the disc that do not 
reach the same degree of fluorescence 
when compared with the rest of ‘the dise 
throughout the whole angiographic cycle, 
while relative filling defects in time are 
those that fill but lag behind other.areas of 
the disc; The color dise photographs and the 
angiograms were read in a masked manner 
by two observers independently; they had 
no knowledge of the:clinical status of the 
patient at the time of the reading. 

RESULTS 

A total of 151 angiograms of 60 eyes 
of 47 patients were analyzed: The sex, 


race, and age distributions of the sub- 
jects are given in Table 1. 


Normal Subjects 


A total of 23 dise fluorescein angio- 
grams of 11 eyes of normal subjects 
were reviewed; there was s mean 
interval of 36 months between the 
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The fluorescein angiographic patterns 
of the optic disc in the normal eye 
have already been described.* Briefly, 
relative filling defects on the nasal 
margin of the optic disc and small 
relative or absolute filling defects in 
the central area of pallor were noted. 
No substantial change was observed 
in the fluorescein angiographic filling 
pattern between the two successive 
angiograms. Figure 1 illustrates an 
example of a normal patient who had 
angiograms 48 months apart. 


Ocular Hypertensive Patients 


A total of 59 dise angiograms of 25 


ocular hypertensive eyes were re- 
viewed. In this group, the pattern 
observed is similar to that of the 
normal eye. Generally, the nasal rim 
showed more relative defects, and the 
center of the dise area had more and 
larger absolute defects. Absolute and 
relative defects were.also observed at 
the rim of the disc, especially at the 
12- and 6-o’clock positions.” In those in 
whom no change in IOP and visual 









Fig 2.—Angiograms of untreated ocular $ 
hypertensive eye with stable intraocular | 
pressures and visual fields, taken 25 
months apart. Note absence of change in 


filing pattern. 
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first and last angiogram (Table 2). F 


field was observed, no obvious change 
in their dise fluorescein angiographie 
filling pattern was seen (Fig 2). In 
this group of 25 eyes of 17 patients, 
four eyes of three patients had 
visual-field defects (Table 2). 

Of the four eyes that developed a 
visual-field defect, three eyes showed 
a new absolute fluorescein filling 
defect, while the fourth showed dim- 
inished fluorescence of the entire disc 





Ocular 
Normal 















No. of patients 


{eyes) 114 (11) 17 (25) 





Table 1.—Characteristics of the Patient Population 


Primary 
Open-Angle Low-Tension Total 
Glaucoma Glaucoma Population 


Hypertension 






with no change in a previously demon- 
strated filling defect. Three of the 
four eyes showed an increase in dise 
cupping and pallor (Fig 3 through 5). 
Two showed a new absolute filing 
defect in the areas of increased cup- 
ping and pallor that corresponded 
with the location of the visual-field 
defect (Fig 3 and Color Fig 1; Fig 4 
and Color Fig 2). One of these two 
showed leakage of fluorescein into the 












14 (16) 5 (8) 


























Fig 1.~—Angiograms of normal eye, taken 
18 months apart. Note remarkable repro- 
ducibility of normal filling pattern of optic 
disc. 
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Table 2.—Longitudinal | 


_Suljects and Clinical Status 





aulgects (no clinica! change) 





Cicuta i lansive subjects 
No cimicetichange 


apemmangle glaucoma patients 
w change 


* ocular pressure by surgery 


-density of paracentral scoto- 


ep to arcuate scotoma 


Breakthrough to periphery of arcuate 
scotore with new paracentral scoto- 
me r 





Further cecrease in existing temporal 
ow-lension glaucoma patients 
No Clinical change 





Worseriing =f visual field 
mie paracentral scotoma to inferior 
arcuatesscotoma 





Break roach to periphery of arcuate 
Seo eme 


Arch Ophthalmel—Vo! 98, Sept 1980 


11011) 


21(14) 


22) 


escein Angiograms 


36 
(17-63) 


24 3 
(5-50) 


27 (patient in Fig 3) 


22 (patient in Fig 5) 


27 (OD, patient in 
Fig 4) 

21 (OS, patient in 
Fig 4) 


31 


22 (patient in Fig 6) 
21 


14 





12 (patient in Fig 7) 





4(OD) 


38(OS) 
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Hse 
Angiographic 
Disc Change Caange 


None 





None None 


increased cup 


New absolute filling de 
and pallor. ; 


fection rin. 


increased cup 


= and palor 


No change. . 
Decreased cup- 
ping and pallor 


No. change 
No change 


No change 


No change 


No change 


No change _ 


No change: ni 


No change oe 
No change 
No change : No change 


Hemorrhage on 


= No change 
disc margin : ees 


‘Increased size of abso- 
lute defect 


increased cup- 
ping and pallor 


No change No change - 


No change No change 
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Color Fig 1.—Right optic disc of ocular ; 
hypertensive patient in whom: visual- -field 
defect later developed. Left, Intraocular 4 
pressure of 24 mm: Hg. Right, Twenty-five 4 
“months later, 1OP. of 31 mm Hg. Note 
increased cupping and pallor- and under- 
mining of disc margin as shown. by 
increased bending of small vessels ofrim- 
of cup. : 





Color Fig 2:—Right optic disc of ocular 
hypertensive patient in whom visual-field 
defect later developed. Left, Intraocular 
pressure of 25 mm Hg. Right, Twenty-six 
months later, IOP of 27 mm Hg. Note 
increased amount of cupping with in- 
creased bending of vessels and pallor with 
appearance of notch at 7-o’clock rim of 
disc (arrow). 


Color. Fig 3.—Left optic disc. of ocular 
- hypertensive patient in: whom visual-field 
defect later developed. Left, Intraocular 
pressure of 22mm Hg. Right, Twenty-six 
months later, IOP of 26 mm Hg. Note 
increase in cupping at 6 o’clock as shown 
by increased bending of vein (arrow). 


Color- Fig 4.—Right optic disc of 59-year- 
old man with glaucoma. Left, Intraocular 
pressure of 26 mm Hg. Right, Twenty-two 
months after filtration surgery, IOP of 9 
mm Hg. Note decrease in cupping as 
indicated by decrease in bending of ves- 
sels superiorly and inferiorly (arrows). 
Note also corresponding decrease in area 
of pallor. 


; Color Fig 5. =>Left optic disc of patient with 
‘low-tension glaucoma in whom progres- 
sion of field defect developed. Left and 
“right; Photographs taken 12 months apart. - 

Note increase cupping as indicated. by 

bending ‘of blood vessel at 1: o'clock (ar- 

row). Note also. splinter hemorrhage 
beside that blood vessel.. 









a 
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center of the disc after development 
of a visual-feld defect. The third 
showed ar increase in cupping with 

` Slight extension of the pallor inferior- 
ly (Fig Sand Celor Fig 3). This area of 
» inereased cupping and pallor corre- 








efect (Fig 5, top and cen- 
Fhe latest angiogram done 
ater the development of 
feid defect showed gener- 
risked fluoreseence of the 
Eowever, there was no 
obvious change in the size of the pre- 
viously present. absolute filling defect 
in the invevior ¿rea of the dise (Fig 5, 
bottom lef: ane right). However, the 
fourth eve; which did not show any 
change ay optic disce configuration, 
showed zm abselute filling defect not 
present previsusly on the superior rim 
of the dise corresponding to the loca- 

o Jonc? tae -vieual-field defect. 


| >| Primery Spenaagle Glaucoma Patients 
ee ita eT FD disc angiograms of 16 

womatous patients was 
ches group, a large num- 
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: sponded: with the location of the 





Fig 3.—Visual fields and argio- 
grams of optic discs illustrated in 
Color Fig 1. Top left and right, 
Visual fields show appearance 
of superonasal step and slight 
enlargement of blind spot. Bot- 
tom left and right, Generalized 
hypofluorescence of disc, with 
leakage at its central part. Note 
localized absolute filling defect 
in rim of disc at 7 o'clock and at 
11 o'clock (arrows). 


ber of absolute defects was noted 
when compared with the normal and 
ocular hypertensive groups. The size 
of these absolute defects varied from 
small, dense, circumscribed areas to 
larger ones invelving almost the whole 
disc and correlated well with the loca- 
tion and extent of the visual-field 
defect.* In this group, eight eyes of six 
patients had stable IOPs and visual 
fields during the period between the 
two consecutive fluorescein angio- 
grams (Table 2). No obvious’ differ- 
ence between the two angiograms was 
noted. 

Two eyes of two patients had glau- 
coma surgery after the first disc 
angiogram. In the first patient, IOP 
before surgery was 28 mm Hg. When 
the angiography was repeated (21 
months after surgery), the IOP had 
been lowered to 15 mm Hg. No ebvious 
change in the cupping and pallor of 
the optic dise was noted. The absolute 
filling defect on the rim of the optic 
dise that corresponded with the 
visual-field defect remained un- 
changed. In the second patient (Fig 6 


_ Disc Fluorescein Angiography—Taluszn et al 
























and Color Fig 4), the IGP at the time 
of the first angiography was 26 mm 
Hg. Twenty-two months after sur- 
gery, the IOP was 9 mm Hg. The optic 
disc at this time showed less cupping 
and pallor, and the visual-field defect 
remained unchanged. Disc fluorescein 
angiography showed nozhange in size 
and density in the previously noted 
absolute filling defect. 

Six eyes of six patients with pri- 
mary open-angle glaucoma had pro- 
gression of their visua-field defects 
(Table 2). Five had only further wor- 
sening of an existing visual-field 
defect. No obvious change was noted 
in the pallor or cupping of the optic 
dise or the angiograplvc filling pat- 
tern. No new additional filling defects 
were noted. In the sixth patient, the 
arcuate scotoma broke tnrough to the 
periphery; at the same time, a new 
inferior paracentral scotoma was 
seen. No obvious changein the config- 
uration or pallor of the advanced glau- 
comatous dise was noted. No change in 
the inferior absolute eefect, corre- 
sponding with the superior arcuate 
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scotoma, was seen. However, a pre- 
viously noted area of hypofluores- 
“eence (relative filling defect) at the 
12-0’elock rim became an absolute fill- 
ing defect. This filling defect: corre- 
sponds with the inferior paracentral 
scotoma. : PA 


Low-Tension Glaucoma Patients 


Nineteen angiograms of eight eyes 
-of five patients with low-tension glau- 
coma were reviewed. In this group 
(Table 2), five eyes of three patients 
did not show any progression in their 
visual-field defect or increase in IOP. 


change in their discs or angiograms. 
Two eyes had splinter hemorrhages on 
the disc rim. One of the two eyes. did 
not show. any change in the disc con- 
figuration or in the dise angiographic 
filling pattern one year after the 
hemorrhage was seen. The other eye 
showed a notch in the rim of the disc 
where the hemorrhage was previously 
noted. Dise angiography, done a year 
after the hemorrhage was observed, 
showed essentially the same filling 


Of the five eyes, three showed no 


Fig 4.—Visual fields and angio- 

grams of optic discs illustrated in 

Color Fig 2. Visual! field shows 
development of nasal step and 
paracentral scotoma (top right) 
as. compared with previously 
normal field (top left). Bottom 
right, New localized absolute fill- 
ing defect in rim of disc at 7 
o'clock (arrow), corresponding 
to location of new visual-field 
defect not previously present 
(bottom left). 


pattern when compared with. the 
angiogram before the appearance of 
the hemorrhage. 

Three eyes of two patients had pro- 
gression of their visual-field defect. In 
one, the paracentral scotoma pro- 
ceeded to an inferior arcuate scotoma. 
The optic dise showed an increase in 
cupping and pallor at the region corre- 
sponding to the field defect. The dise 
fluorescein angiogram showed that 
the existing absolute defect had 
increased in size (Fig 7 and Color Fig 
5)... Another angiogram done six 


months after the second did not. dem- 


onstrate any change. Two eyes of the 
second patient showed a breakthrough 
to the periphery of an existing arcuate 
scotoma. No changes in the optic disc 
and angiographic filling pattern were 
seen. 


COMMENT 


The excellent reproducibility of the 
disce fluorescein angiographic filling 
patterns is shown in the consistent 
observations obtained with repeated 
fluorescein angiography of the 45 eyes 






































whose IOPs, optie dises, and visual 
fields did not change and that were 
otherwise clinically stable. The inter- 
val between the first and the last 
angiogram was as long as 63 months. 

In the normal group, whose mean 
interval between the first and last 
angiogram was 36 months, no change 
in -the disc filling pattern was 
observed. The ocular hypertensive 
subjects, whose optic dise showed no 
change and whose visual fields re- 
mained intact, also showed no change 
in their dise filling pattern. Similarly, 
the glaucoma patients, whose ocular 
pressures were controlled and who 
showed no changes in their dises or 
progression of their field defects, did 
not display any obvious change in 
their existing absolute filling de- 
fects. 

In those eyes that showed a change 
of visual field, two patterns were 
observed in the associated develop- 
ment of fluorescein filling defects. In 
the first, the new field loss was accom- 
panied by the appearance of a new 
absolute filling defect. In the second, a 

hi 
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fluoreseein. filing defect was present 
before ‘the detection of the field loss, 
with ne further change in the fluores- 
cein filling defect. Both patterns could 
be the satae process, ie, the appear- 
ance of the fluorescein filling defect 
before the visual-field loss.° In the 
rst pattern: the fluorescein filling 
defect was not seen before the change 
‘in the visual field, perhaps because of 
the limite! number of fluorescein 
angiograms. If fluorescein angio- 
grams were cone more frequently, the 
filling defect aay have been detected 
beforethe appearance of the new field 
defect. 

The development of visual-field 
defects in four eyes of three ocular 
hypertensive subjects was accompa- 
nied by thezyppearance of an absolute 
filling defeetim the rim of the disc in 
three eyes. The fourth eye showed a 
decreased (uerescence of the whole 
"Yo disc In the three eyes with filling 

< delec enset of the field loss was 
. associated with a de- 
sseels in the area of the 














CASE o 


ae filling defect. in two of the three eyes, 


ccna 
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‘Fig 5.—Visuai fields and angio- 
grams of optie discs illustrated in 
Color Fig 3. Top left, Normal 
visual field. Top right, Appear- 
ance of nasal step. Bottom right, 
Angiogram shows generalized 
decrease in fiuorescein filling of 
optic disc when compared with 


angiogram taken before devel- rane 


opment of visual-field defect 
(bottom left). Note that absolute 
filling defect (arrow) noted in 
earlier angiogram (bottom left) 
did not show any change in size 
in later angiogram (bottom 
right). 


at the site of the filling defect, a 
corresponding increase in cupping and 
pallor of the optic disc was noted. In 
the other eye, nosuch change oceurred 
that could indicate that the vascular 
changes in the disc precede the devel- 
opment of cupping and pallor. 

When first seen, the ocular hyper- 
tensive patient with decreased fluo- 
rescence of the whole dise had an 
absolute filling defect near the inferi- 
or rim of the optic dise. One year later, 
repeated visual-field determinations 
showed the development of a supero- 
nasal step with an inerease in the 
optic dise cupping and pallor inferi- 
erly, as evidenced by the increase in 
the bending of the blood vessels in this 
location (Fig 5} At this point, two 
fluorescein angiograms done one 
month apart demonstrated no change 
in the size of the absolute filling 
defect, nor was a new filling defect 
noted. This is the only ocular hyper- 
tensive eye that had an absolute 
defect in the rim of the optic disc 
before the development of a visual- 
field defect. This eye also showed the 
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fluorescein filling defect before the 
change in optie dise cupping and pallor 
at this site. This is the only eye of the 
four eyes of three ocular hyperten- 
sives that did not show any change in 
the dise fluorescein angiographic fill- 
ing pattern with the onset of a visual- 
field defect. It is. possible that the 
change may be so subtle that it is not 
detectable by our present qualitative 
examination of the fluorescein angio- 
grams. Our previous studies indicated 
that, in glaucomatous and ocular 
hypertensive eyes, there were abso- 
lute defects that did not correspond to 
areas of loss of visual field.” 

One of our ocular hypertensive 
patients showed an accumulation of 
fluorescein in the center of the disc 
after the development of visual-field 
loss. Leaking of fluorescein in glauco- 
matous discs has been noted previous- 
ly" and could well support the view 
that changes in permeability of the 
blood vessels of the optic dise occur 
with the development of visual-field 
loss. 

Our findings indicate that, in pri- 
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mary open-angle glaucoma: patients, 
if progression of an existing visual- 
“field defect occurs without. any 
increase in. optic dise cupping and 


pallor, there is no obvious change in 


. the disc fluorescein angiographic. fill- 
«ing pattern or in the size of the exist- 
ing absolute filling defect, However, 
¿the onset of a fresh visual-field defect 
was accompanied by a new corre- 
sponding absolute filling defect in the 
optic dise, as shown by the patient in 
whom a new inferior paracentral sco- 
-toma developed (Table:2). Hitchings 
and Spaeth’ stated that glaucoma 
¿patients with progressive. field loss 


showed an increase in the area of 


hypofluorescence of the rim that cor- 
responded with the field loss. Spaeth” 
also described several patients who 
had absolute fluorescein filling de- 
fects present before the development 
of visual-field defects that corre- 
sponded to the site of the fluorescein 
defect. 

Similarly, in the low-tension glauco- 


ma patients, mild to moderate wor- 


sening of an existing field defect may 
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Fig 6.—Visual fields and angio- 
grams of optic discs iftustrated in 
Color Fig 4. Top left and right, 
Visual fields showed no change. 
Bottom left and right, Angio- 
grams showed same filling pat- 
tern without any improvement in 
perfusion despite decrease in 
cupping and pallor after filtration 
surgery. 


not be accompanied by a change in the 
dise filling pattern. However, severe 
progression of a visual-field defect, 
eg, from a paracentral scotoma to an 
arcuate scotoma, shows an accom- 
panying increase in the size of the 
existing absolute filling defect. 

Thus, the appearance of new or 
severe changes in existing visual-field 
loss is associated with new absolute 


filling defects in the optie dise. In. 


those eyes with mild progression of an 
existing visual-field defect, an exist- 
ing absolute. filling defect shows no 
obvious change. One possible explana- 
tion is that if an absolute filling defect 
in the optic dise occurs in conjunction 
with the onset of a fresh visual-field 
defect, each progresses at different 
times and different rates. Thus, more 
frequent sampling, both for examina- 
tion of the visual field and for fluores- 
cein angiography of the optic disc, 
may determine the different rate of 
development of such defects. A second 
possible explanation is that our sub- 
jective method of interpretation of 
the fluorescein angiograms may not 





| 
t 
Se’, 





be adequate to detect small changes in 
an established absolute filling defect. 
A sensitive quantitative method may 
detect. such changes. The third possi- 
ble explanation, suggested by Spaeth,’ 
is that the vascular alteration that 
accompanies the visual-field loss may 
be behind the lamina cribrosa and 
therefore not detectable by fluores- 
cein angiography of the disc. 

Two glaucomatous eyes whose IOPs 
were surgically lowered showed no 
change in their existing absolute fill- 
ing defects. In one eye, 12 months 
after the operation, a decrease in the 
cupping and pallor was noted without 
any improvement in the visual-field 
defect. Despite the apparent improve- 
ment in the disc vasculature, as indi- 
cated by the decrease in pallor, the 
fluorescein angiogram showed no 
change in the existing absolute filling 
defect or in its filling pattern. This 
indicates that absolute filling defects, 
once they appear in the optic disc, are 
not reversible. It also confirms that 
pallor does not always indicate the 
degree of vascularity of the disc. The 
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absence of change in the absolute fill- 
ing defect. after successful surgical 
lowering of ecular pressure was also 
noted by. Laatikainen and Mantyla*® 
and by Spaeth" 

The importanee of relative fluores- 
cen angiographee filling defects de- 
~ serves. furthervcemment. In one glau- 

-comatous patient, the change from a 
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Fig 7.—Visual fields and angio- 
grams of optic discs illustrated in 
Color Fig 5. Top left, Inferior 
paracentral scotoma. Top right, 
Development of inferior arcuate 
scotoma and nasal step. Bottom 
left and right, Angiograms of 
optic discs illustrated in Color 
Fig 5..Note localized absolute 
filling defect near rim of disc at 1 
o'clock. Hemorrhage at .1- 
o'clock rim blocks fluorescence 
of underlying disc tissue. 


relative to an absolute defect accom- 
panied the appearance of a new 
visual-field defect. This strongly sug- 
gests that relative filling defects, 
especially those located at the 12- to 
6-o’clock position on the rim of the 
disc, represent areas of compromised 
vascular supply that progress to abso- 
lute defects when the vascular com- 
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Ophthalmomyiasis Interna 





e- A 15-year-old. boy v was seen initially 
‘with decreased vision in his left eye. Oph- 





"merous pigmented subretinal tracts with 
a traction lines” radiating to the fovea. 
Peripheral examination disclosed a mag- 
“got in the superior nasal quadrant of the 
<o vitreous. There was a hemorrhage emerg- 
ing from the exit wound in the retina. 
Removal of the maggot was not indicated 
~ because there was no inflammation. 
“(Arch Ophthalmol 98:1588-1589, 1980) 


Wren man plays host to the various 
fly species, the infestation is 
-called myiasis. If the infestation 
.. involves the eye, orbit, or accessory 
-organs of the eye, it is specifically 
named ophthalmomyiasis, a term in- 
troduced by Hope in 1840.7 
_ Ophthalmomyiasis interna is more 
common in. children than in adults, 
“possibly because a child’s thin sclera 
offers less mechanical resistance to 
the parasites’ entry. In Anderson’s 
review of 18 cases, 15 involved. chil- 
dren.’ Two of the three cases reported 
by Gass and Lewis were also pediat- 
ries 


larva in the vitreous body with the 
exit site and the pathognomonic sub- 
‘retinal pigmented tracks. 


REPORT OF A CASE 


A 15-year-old boy was examined by his 
ophthalmologist because of “a sudden 
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thalmoscopic examination showed nu- 


We report herein a case of ophthal- 
momyiasis. that. demonstrates the fly. 


: Matthew C; Ziemianski; MD; King Y.. Lee, MD; Felix N. Sabates, MD 


Fig 1:—Composite of left fundus. 


The acute event was preceded b 
days of symptoms o? “spots” 


revealed that the patient had been cleaning 


_a barn infested with flies two months prior- 


to his visual loss. However, the patient did 
not recall being bitten at that time; and he 


did not recall any oeular pain or visual 


symptoms. 
On examination, the best corrected 
visual acuity in the right eye was 20/20 and 


examination were normal. The’ slit-lamp 
éxamination showed the cornea, conjuncti- 
va, lens, and iris to be normal in both eyes. 
The anterior chambers were both free of 
cells and flare. 


before his 
eyes. After the ocular examination, history- 












Fig 3.—Maggot above ora -sel yrrata ee 
vitreous. ieee 


in the left eye was counting fingers at 150. 
em. The intraocular pressure was 16 m 
Hg in both eyes. Results of the 























Results of indirect ophthalmoseopy with 
scleral. depression of the right eye were 
normal. Ophthalmoscopy of the left. eye 
demonstrated a normal, pink dise and a 


< elear media. Numerous pigmented subreti- 
nal tracks in a reticular pattern were noted 
-to be more dense in the macular and peri- 


macular areas (Fig 1). Traction lines radi- 
ated from the fovea (Fig 2). Above the 
superior -temporal vessels, a hemorrhage 
emerged from the retina into the vitreous. 
In the superior nasal quadrant, above the 
ora serrata, an immobile maggot was sus- 
pended in the vitreous body. (Fig 3). 
Subsequent evaluation included fluores- 

cein angiography, which showed hyperfluo- 
rescent subretinal tracks but no macular 
leakage (Fig 4). 

. The exit wound was photocoagulated 
with the argon laser. 


s 
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MMENT 
history of an insect 


: first-stage larvae on he ee The 
point of entrance is thought to be the 
sclera. Unlike this case, the point of 
exit is usually not found. 
_ Marked infiammatory reactions to 
“athe larva ae been reported in the 
ign litere;ume.‘* In this case, there 
oa of anterior or poste- 





eristic ophthalmoscopie 
ged by the larva as it 


York, John wile s Ine, 1956, pp 742-771. 
: WB: Ophthalmatnyiasis interna: 
; of the literature. Trans 
#olaryngel 39:218-231, 1934. 
wis RA: Subretinal tracks in 
Arch Ophthalmol 94:1500- 
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Fig 4.—Fluorescein angiogram of left eye. 


tunnels back and forth across the pos- 
terior pole: Tissue destruction is 
caused by a symbiosis between the 
larva and the proteolytic bacteria that 
it carries. The larva destroys ‘the tis- 
sue with toxins; and thus makes pro- 
teins available for the bacterial pro- 
teolytic enzymes. Enzymatic digestion 
in turn makes the proteins suitable 
nutrients for the maggots.’ 

Despite considerable tissue Gestruc- 
tion, the visual acuity in many 
reported cases is normal. We ascribe 
the diminution of vision in this-case to 
foveal traction secondary to the bur- 
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rowing in the subretinal space. 

The maggot was not removed for 
two reasons. First, there was no 
inflammatory response.. Second,- the 
larva was sequestered out of the visual 
axis over the ora serrata. 

Unfortunately, the decision to leave 
the maggot in place makes identifica- 
tion impossible. Accurate identifica- 
tion requires microscopic examination 
of the respiratory apparatus of the 
larvae.’ 

In-conelusion, ophthalmomyiasis is 
a rare clinical entity, and because 
vision can remain unaffected, it can 


> be discovered on a routine opthalmo- 


logical examination... Treatment de- 
pends on the location of the maggot 
and the presence of inflammation, We 
recommend that a maggot within the 
vitreous cavity be left alone if obser- 
vation shows an inflammatory re- 


sponse. If the maggot is subretinal, as 


reported by Fitzgerald and Rubin,’ 
photocoagulation should be performed 
promptly to prevent further decrease 
in vision due to continued tunneling. 
Although the chorioretinal scars from 
the snail-like tracks may have in- 
creased the adhesion between the ret- 
ina and the underlying choroid, photo- 








coagulation was performed prophylac- +: 


tically around the exit area. It was 
thought that vitreous traction to this . 
area would increase with time, just. as: 
it does when a foreign body pene- 
trates the eye, possibly causing a reti- 
nal. detachment. 


Gary Gallimore did the photography. Glenn 
Harrington, PhD, assisted in the identification of : 
the parasite. 
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Increased Fluorescein Filling Defects 
in the Wall of the Optic Dise Cup in Glaucoma 


Giora Adam, MD, Bernard Schwartz, MD, PhD 


© One hundred seventy-one optic disc 
fluorescein angiograms of glaucomatous, 
ocular hypertensive, and normal patients 
_ were studied for the occurrence of areas 
of hypofluorescence or absolute filling 
_ defects in the rim, wall, and floor of the 
: optic cup using disc stereo photographs 
. compared with the fluorescein angio- 
‘gram. The frequencies of involvement of 
the rim, wall, and floor of the cup by filling 
defects were determined. The wall of the 
cup has a greater percentage of filling 
~: defects in subjects with glaucoma than in 
ocular hypertensive or in normal subjects. 
The floor of the cup has more filling 
defects in normal subjects than in those 
-with glaucoma. The involvement of the 
wall of the cup increases with the degree 
‘of visual-field loss in glaucoma. We sug- 
-` gest that, in glaucoma, the effect of ocular 
pressure is greater on the wall of the cup 
than-on the floor of the cup. 
(Arch Ophthalmol 98:1590-1592, 1980) 


luorescein angiography of the optic 
disc has shown that localized areas 
of filling defects or hypofluorescence 
occur in glaucomatous,'* ocular hyper- 
` tensive,** and normal eyes. We 

have designated the defects as being 

absolute when there is no filling with 
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fluorescein throughout the entire an- 
giographic cycle, or relative when par- 
tial or delayed filling occurs.* We also 
have shown that the extent and loca- 
tion of the absolute filling defects 
correlated with the degree and site of 
loss of visual field, respectively.’ 

One of our previous studies detailed 
the topographical location of the abso- 
lute filling defects in the glaucoma- 
tous disc on a two-dimensional basis.” 
These defects were shown to occur 
mostly at the. superior and inferior 
poles of the disc and close to the dise 
edge. Since the optie dise is a three- 
dimensional structure, three-dimen- 
sional localization provides a more 
accurate topographical characteriza- 
tion of the filling defects of the dise. 

The purpose of this study is to cate- 


gorize the locations of absolute filling. 


defects found in glaucomatous, ocular 
hypertensive, and normal optic discs 
using. the three-dimensional struc- 
tures of the disc, ie, the floor, the wall, 


and the rim of the cup, by correlating — 
photographs of fluorescein ` angio-. 
grams with stereo photographs of the 


optie dise. 


MATERIALS AND METHODS. — 


One hundred seventy-one fluorescein 


angiograms of the optic discs of 131 
patients. were studied. The study group 
was divided into three clinical categories: 
glaucoma, ocular hypertensive, and normal 
(Table 1). 

Normal subjects were those without any 
history of ocular trauma or inflammation 
with ocular pressures less than 21 mm Hg 
on two or more independent examinations 
and with normal visual fields. Ocular 
hypertensive subjects were those with ocu- 
lar pressures equal to or greater than 21 
mm Hg on two independent examinations 


- edge 


with normal visual fields, with or without 
glaucomatous optie disc changes. Primary 
open-angle glaucoma subjects were those 
having ocular pressures equal to or greater 
than 21 mm Hg with gonioscopically open 
angles and typical glaucomatous optic dise 
and visual-field changes. 

All patients were older than 45 years. 
The glaucoma. group: consisted almost 
entirely of primary open-angle glaueomas, 
with a few chronic angle-closure glauco- 
mas. 

All subjects underwent a complete ocular 
examination that included visual acuity, 
applanation tonometry, gonioscopy, and 
kinetie and static visual fields done with 
the Goldmann perimeter. Be ge 

Fluorescein angiograms of the optic dise 
were done using a technique that has been 
described previously.’. Informed consent 
was obtained from all subjects before per- 
forming a fluorescein angiogram. 

Stereo photographs of the discs. were 
taken both with the Allen rotary prism 
mounted on a Zeiss fundus camera’® and'a 


`- Donaldson stereo fundus camera." The 


consistency of the angiographic reading 
was tested by having two observers view 
the angiogram. independently. 

In this study, “rim” refers to the outer 
the cup, “wall” refers to the sloping 
sides of the cup, and- “floor” refers to the 





bottom of the cup (Figure). 


< The fluorescein angiograms and color 
slides of the disc were projected side by 
side on a viewing screen. Each angiogram 
was a magnified projection (approximately 
100) of the disc image, and the color 
slides were adjusted in magnification to 
obtain a disc image of the same size as the 
image of the fluorescein angiogram. From 
the fluorescein projection, the outlines of 
the disc and the absolute filling defects 
were traced on paper. Stereo views of the 
same dise, observed in a hand-held stereo 
viewer, were then used to outline the floor, 
wall, and rim of the cup on the color slide 
projection of the disc. In this way, for each 
optic dise we obtained two separate trac- 


e 
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ings that then could be superimposed on 
one another, 0 

A two-tailed nonparametric test—x? 
test—was used tetest for statistieal signif- 
icance,? 


aaa 








wn in Table 1. The 
ihe absolute filling 
1e structures ef the optic 
of the three diagnostic 
groups is shown in Table 2. In the 
normal an glaucomatous groups, the 
rim’ of the cup is the structure mini- 
mally involved by the filling defects. 
The wall, on the other hand, tends to 
be more involved in those with glauco- 
ma than in ocular hypertensive and 
normalsubjects. The floor alone of the 
cap is more involved with the filling 
“defects iw the normal and ocular 
hypertensive eyes but less in glaueo- 
matous eyes. Che differences among 
‘the three ‘diagnostic groups are statis- 
Wally diferem (P< .01). 
The percentage of the filling de- 
as fects involving the wall -of the cup, 
< either alone ar in combination with 
other structures of the cup fer each of 
the three groups, is'as follows: 








% invelvement 


of Wall 
Normal ; 30 
Ocular: vijgevtionsiv e 21 
Glaucema. 86 


The filling defacts involve the wall of 
the cup with a much greater frequen- 
cy in glaucomatous eyes than in 
ocular hypertensive or normal eyes 
(P< OOD. | 
The ‘frequencies of involvement of 
the various: cup structures in. the fill- 
were then correlated with 
of the visual-feld: loss in 
able 3). The frequency of. 
volvement is high in lim- 
-forms of visual-field loss: but 
ps considerably as the visual-field 
© loss progresses. The wall; however, 
tends to be more involved when the 
Joss of visual field is greater {P < .01). 
This trend is further shown by an 
evaluation of wall involvement alone 
or im combination with other struc- 
tares for the type of visual-field loss: 

















% Wall. Involvement 
af Filling Defects 


Faracentra..scotoma, 
step, temporal, or 
nasal : 41 
Step and paracentral 
oatotima,arevate 
estoma, arcuate 
ee emia and step 88 
nee One-quadrant | oss Lo 
ao leat perception 84 
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Table 1.—Distribution of Eyes, Patients, and Absolute 
Fluorescein Filling Defects by Diagnosis 


Ocular 


No. ) Hypertensive “Glaucoma 





Eyes 
Patients 


Absolute fluorescein 
filling defects 





Locations of wall, rim, and floor of cup. of optic disc as. defined in ths study: 


Table 2.—Distribution of Absolute Fluorescein Filling 
Defects in Cup Structures by Diagncsis 





% Distribution of Absolute Fluorescein Filling Defects 


Ocular te 
Normal Hypertersive Glaucoma 
Rim only l 
Wall only 
Rim and wall 
Wall and floor 
Rim, wail, and floor 
Floor only 


Table 3.—Percent Distribution of Absolute Fluorescein Filling Defects in 
the Cup Structures Related to Extent of Visual-Field Loss in Glaucoma 


% Distribution of Absolute Fluorescein Filling 
Defects 





= Wall Walt : Floor, 
‘No.of Floor Rim and and Wali Wail, 
Visual Field Eyes Only Only Rim Floor Only and Rim 
Paracentral scotoma, step, 
temporal or nasal 7 §9 0 18 0 


Step and paracentral scotoma, 
arcuate scotoma, and arcuate 
scotoma and step 

One-quadrant loss, two-quadrant 
loss, three-quadrant loss, cen- 
tral-temporal island, and no 
light perception 
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COMMENT 
Our results indicate that, in glauco- 


ma, more filling defects invelve the 


wall of the optic dise cup, whereas in 
normal and ocular hypertensive eyes, 
more defects involve the floor of the 
cup. Also, as the visual-field loss 
inereases, there are more filling 
defects in the wall of the cup than in 
any other cup structure. 

Hitchings and . Spaeth" have 
noted that fluorescein filling defects 
have a strong predilection for the rim 
in glaucoma with moderate and 
advanced visual-field loss. Since ap- 
parently they did not evaluate their 
fluorescein angiograms  stereoscopi- 
cally, it is difficult to determine 
whether the rim is in effect the mass 
of dise tissue surrounding the cup, 


which we subdivide into wall and rim 


; (Figure). Spaeth' also observed that, 
in ocular hypertension, fluorescein 
filling defects tend to involve the “in- 
side” of the cup. 

The difference in location of the 
absolute defects in normal and glau- 
~comatous eyes may be due. to the 
differential effect of ocular pressure 
on the circulation in the wall and the 
floor of the cup or to a change in the 
blood supply not: related to pressure. 
As far as we are aware, little is known 
of how the blood supply of the wall 
differs from that of the floor. One 
may assume that the blood supply to 
the prelaminar region represents the 
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supply to the walls, and the blood 
supply to the lamina cribrosa repre- 
sents the blood supply to the floor. The 
difference in blood supply to these 
regions is the basis of a number of 
studies’"* and recently has. been 
reviewed by Hayreh. If there is 
essentially no difference in the ana- 
tomical blood supply to the floor and 
wall, then there may be a hemody- 
namic difference to account for a dif- 
ferential effect. W 

There are several theoretical models 
relating to the mechanical effects of 
pressure on optie dise cupping that 
would seem to be consistent with our 
finding of the wall as the major site of 
pathologic change. Villaseca’? pre- 
sents a physical model to illustrate the 
effects of cupping on capillaries and 
nerve fibers, for which he calculated 
the total force of compression on 
cylindrical. elements for a given 
intraocular pressure. He found that 
compression increases by the square 
root of the elongation factor for any 
given cylinder. This suggests that 
those capillaries and nerve fibers that 
are in the wall of the cup and have 
been elongated and stretched by dise 
cupping would be subjected to a 
greater total force of compression 
under a constant IOP. Villaseca’s pro- 
posal provides a plausible explanation 
for the differential site of the absolute 
fluorescein filling defect. 

Another model of particular inter- 
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est with respect to our observations is 
the pressure compartment model for 
the prelaminar portion of the optic 
dise described by Potts.2: Potts visual- 
izes the pulse pressure cf the central 
retinal artery being direetly transmit- 
ted to the compartments disc tissue, 
yet the capillary supply to the same 
tissue operates at relatively lower 
pressures. Thus, any small increase in 
IOP. would subject the capillary flow 
to additional resistance From this 
model, one could speculate that 
branches of the central retinal artery 


lying on the walls ‘of the cup would 


provide increased pressure and would 
increase the cup-wall sensitivity to 
IOP over that of other areas of the 


‘prelaminar portion of th= disc. 


Our observations, however, do not 
support the concept that the major 
effect of IOP takes place =t the lamina 
cribrosa.” 

The present study does not attempt 
to defend either the meckunical or the 
vascular theory for the mechanism of 
glaucoma damage. We are reporting 
merely an observed diff-rential pat- 
tern of the site for hypefluorescence 
with more filling defects occurring in 
the wall than in the floor in the glau- 
comatous optic disc. 


This investigation was supported in part by 
grant EY-00936 from the Natienal Eye Insti- 
tute. 

Terri Ackerman, MS, assisted with the statisti- 
cal analyses. 


mot 68:979-986, 1969. 

16. Henkind P, Levitzky M: A> gioarchitecture 
of the optic nerve: IT. Lamina sribrosa. Am J 
Ophthalmol 68:986-995, 1969. 

17. Anderson DR, Braverman 3: Reevaluation 
of the optic disk vasculature. A-a J Ophthalmol 


82:165-174, 1976. 


18. Lieberman MF, Maumenee AE, Green WR: 
Histologic studies:of the vasculature of the ante- 
rior optic nerve. Am J Ophthazmol 82:405-423, 
1976... 

19, Hayreh SS: Structure and blood supply of 
the optic nerve, in Heilmann K, Richardson KT 
(eds): Glaucoma: Conceptions of a Disease. Phil- 


_adelphia, WB Saunders Co, 1978 pp 78-96. 


20. Villaseca A: The impact of intraocular 
pressure on the glaucomatous sk. Arch Oph- 


thalmol 67:769-T72, 1962. 


> 21. Potts AM: Some rationalizacions on chronic 
open-angle glaucoma. Am J OpMhalmol 86:743- 
755, 1978. 

22. Emery JM, Landis D, Paten D, et al: The 
lamina ecribrosa in normal anc glaucomatous 
human eyes. Trans Am Acad OpP*halmol Otolar- 
yngol 78:0P290-297, 1974. 


a 


. 


Fluorescein Filling Defects—Adara & aie 





w 








Choroid 





idovitreal Neovascular Ingrowth 


After Photocoagulation 












<.. @ In eight patients with proliferative dia- 





betic retinopathy treated with focal photo- 
coagulation fer preretinal new vessels, 
recurrent prereiinal new-vessel systems 
supplied from the choroid developed. 
Subsequent ‘reatment in most cases 
failed to produse permanent obliteration 
of the new-vessels networks. 

(Arch Ophikaimol 98:1593-1599, 1980) 


Sovetal reviews of the complications 
of xenon aad argon photocoagula- 





tion have beer published? but only 


a ‘recently has ‘tae problem of choroido- 


~vitreal nesyaseular ingrowth follow- 


ing photoeoagulation of preretinal 


new vessels been documented in the 
` literature. In 1975, Galinos and co- 


workers‘ reported three cases, two of 
sickle cell retinopathy and one of ocu- 
lar sarcoidosis, in which recurrent 
preretina new vessels supplied from 
ie choroi developed after argon la- 
photocoagulation. In 1976, Galinos 
x rs* reported two similar 
abetie retinopathy and 
ber’s disease. In 1978, 
workers’ deseribed 13 
. diabetic retinopathy in 
‘horovitreal or- subretinal 
proliferation: developed 
»tocoagulation. 
72 and 1975 we observed 
eats with nets of preretinal 
w vessels that recurred following 
otocoaguiation and that were dem- 

















-onstrated by stereo fluorescein angio- 
“graphy to be supplied by anastomotic 






vessels arising from the choroidal cir- 
culation. Iaa] patients, the new ves- 
sels initially treated were a manifes- 
tation of diabetic retinopathy. It is 
our impressien that this is not as rare 
an occurrence as the- infrequent 
recording of such cases in the liter- 
ature woulc . suggest, particularly 
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‘same ‘settings. 


“the sear, not related to any retinal v 


for Proliferative Diabetic Retinopathy 


when recurrent new vessels over 
photocoagulation scars are treated 
repeatedly with focal photocoagula- 
tion. This plus the poor prognosis for 
obliteration. of preretinal new vessel 


‘networks when the blood supply origi- 


nates from the choroid leads us to 
submit this report. 


REPORT OF CASES 


The eight. cases: reported below were 
recognized by us during the routine exam- 
ination of patients, without any systematic 
review of the records. of all -patients 
treated. 

Case. 1.-A-34-year-old white man, who 
had been diabetic since the age of 13 years 
and hypertensive for two years, was seen 
in July 1968. Two and one-half years. pre- 
viously a vitreous: hemorrhage had oc- 
curred in the left eye. 

Visual acuity was 20/30 in the right eye 
and- 5/200 in the left. Ophthalmoscopic 
examination revealed three patches-of new 
vessels'on the surface of the retina along 
the superior temporal arcade in the right 
eye. The left. fundus was obscured by 
vitreous hemorrhage. 

The right eye was treated with xenon are 
photocoagulation in July 1968. Focal treat- 
ment of new vessels was-carried out using 
40 exposures (settings: Green i; dia- 
phragm, 0;.and field, 4.5°). One and one- 
half years. later (1970) a new patch of 
retinal neovascularization was noted below 
the disc and was treated focally using the 
Three years after that 
(1973). a preretinal hemorrhage was. ob- 


` served adjacent to the photocoagulation 


sear below the dise (Fig 1, top). Careful 
review of photographs taken immediately 
prior tothe occurrence of the preretinal 
hemorrhage showed a small nubbin of new 
vessels over.a pigment ridge.at the edge of 





This may have been.an early choroidovit- 
real vascular ‘ingrowth. Unfortunately, 
rapid-sequence fluorescein angiography 
was not performed. Argon photoceagula- 
tion was applied to the new vessels and the 
preretina] hemorrhage (Fig 1, center top) 
at two episodes two weeks apart. Four to 
five hundred exposures were applied, using 
50- to 500-4 spot sizes, 80 to 450 mW, and 
0.1- to 0.2-s duration. 

Three months later, neovascularization 
had recurred (Fig 1, center). Stereo fuores- 
cein angiography revealed two Gefinite 
feeders to the neovascular network from 
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the choroid (Fig 1, center bottom). Argon 
photocoagulation was again carried out, 
using 845 exposures at settings of 100 to 
200 u, 200 to 600'm W; and 0.1 to 0.5 s. Three 
weeks later new vessels were more exten- 
sive.’ A- stereo fluorescein angiogram 
revealed a choroidal feeder to the network 
in the same ‘area, but from a different 
choroidal site (Fig 1, bottom). : 

Argon: photocoagulation was repeated at: 
six separate episodes approximately one to 
two weeks apart. An extensive neovascular 
network supplied by choroidal feeder ves- 
sels remained. During the next six months, 
vitreous hemorrhage and a retinal detach- 
ment ‘occurred. A vitrectomy combined 
with. a scleral. buckling operation was 
unsuccessful, and subsequently neovascu- 
lar glaucoma developed. 

In retrospect, it is not clear whether the 
choroidal feeder vessel arose from the scar 
of the ‘initial xenon treatment applied in 
1970 or occurred only after the argon treat- 
ment in 1973.. 

Case 2.~A 32-year-old white woman who 
had been diabetic since the age of 6 years 
was examined on Jan 31, 1972. She then 
gave a history of sudden loss of vision eight 
months previously, with subsequent grad- 
ual improvement. Visual acuity was 20/20 
in each eye, and the anterior segment was 
normal in each eye. In the right eye there 
were three patches of flat preretinal new 
vessels. In the left. eye there were new 
vessels on the optic disc and seven patches 
of new vessels on the retina greater than 1 
dise diameter from the optie dise. ` 

Xenon are photocoagulation was carried 
out in the left eye in February 1972 using 
316 lesions (settings: Green I: diaphragm; 2 
to'3; and field, 3.0°). Both focal and seatter 
treatments were used. All the new vessels, 
except those over the disc and those overly- 
ing the superior temporal vein, were 
treated: Two months later the visual acuity 
was 20/20 in each eye. Some new vessels 
remained on the dise and over treatment 
sears in the left eye. During the next two 
months, the residual new vessels in the left 
eye increased, and additional xenon arc 
photocoagulation treatment was applied 
using 450 lesions (settings: Green I; dia- 
phragm, 2 to 3; and field, 4.5°). All the new 
vessels, except those on the dise, were 
treated focally, and scatter treatment was 
applied in all quadrants. Three months 
later most of the new vessels appeared 
obliterated. 

The fundus appearance of the left eye 
remained unchanged for two years, when a 
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small patch of new vessels was noted along 
the second branch of the inferior temporal 
vein over a treatment scar (Fig 2, top). This 
patch was treated with the argon laser 
using 290 exposures at settings of 50- to 
500-p spot size, 200 to 300 mW, and 0.1 s. 
During the treatment of a portion of this 
patch located over a spot of pigment, a 
“punched-out” depigmented area without 
overlying whitening of the retina was pro- 
duced while using a 50-a spot at 0.1-s 
duration (Fig 2, center top). One and one- 
half months later the treated new vessels 
appeared completely obliterated, but 2% 
months after that they had recurred (Fig 2, 
center bottom). Fluorescein angiography 
(Fig 2, bottom) demonstrated that the new 
vessels were fed from the choroid through 
the same punched-out depigmented spot 
observed during the last treatment. Argon 
laser photocoagulation was applied, using 
136 exposures at settings of 200 to 500 p, 
300 to 400 mW, and 0.5 to 1.0 s. Two months 
later new vessels were more extensive than 
before treatment, were elevated, and were 
associated with preretinal and vitreous 
hemorrhage. Fluorescein angiography re- 
vealed the choroidal feeder from the same 
location and extension of the new vessel 
system inferotemporally. One and one-half 
years later, at the last follow-up, there was 
moderate vitreous hemorrhage and visual 
acuity was 20/70. The new vessels had not 
progressed. 

Case 3.—A 50-year-old white man who 
had been diabetic since the age of 16 years 
was first seen in August 1971 with a histo- 
ry of vitreous hemorrhage in the right eye 
of ten days’ duration. Visual acuity was 
20/40 in the right eye and 20/20 in the left. 
The anterior segment was normal in each 
eye. The right fundus showed new vessels 
on the optic disc and two large areas of 
fibrovascular proliferation on the surface 
of the retina. The left fundus showed four 
patches of surface neovascularization. 

New vessels in the left eye were treated 
focally with argon laser photocoagulation. 
The new vessels recurred over two adjacent 
photocoagulation scars approximately 4 
dise diameters below the disc and were 
retreated twice focally with the argon laser 
during a three-month period. Five menths 
later new vessels over the photocoagulation 
sear below the disc had returned. Stereo 
fluorescein angiography revealed the cho- 
roidal origin of the feeder vessel (Fig 3, 
top). 

Three months later and after three sepa- 














Fig 1.—Top, October 1973. Stereo fundus | 
photographs showing previous treatment | 
scar. New vessels are mostly obscured by 
preretinal hemorrhage. Center top, Octo- 
ber 1973. Twenty-four hours following 
argon laser photocoagulation. Center, 
January 1974. Excessive recurrence of 
new vessels over and adjacent to treat- 
meni scar. Center bottom, January 1974. 
Stereo fluorescein angiogram showing 
new vessels arising from choroid at 
arrows. Bottom, February 1974. Stereo 
fluorescein angiogram showing new ves- | 
sels supplied from choroid (arrow) from § 
different choroidal site. 




















rate episodes of focal argon Jaser photoco- 
agulation the new vessels recurred. Fluo- 
rescein angiography demorstrated new 
vessels arising from the seme choroidal 
vessel (Fig 3, bottom). Dur-ng the next 
four months, the recurrent. new vessels 
were treated twice focally. E even months 
after the last treatment a recurrence was 
noted again, but no further treatment was 
carried out. One and one-half-years follow- 
ing the last treatment the new vessels were 
associated with hemorrhage, and there 
were mininal new vessels on the optie disc. 
Scatter treatment was contemplated, but 
vitreous contraction occurred, with trac- 
tion on the macula decreasizg the visual 
acuity to 20/40. The vitreous spontaneously 
separated from the macula, and vision 
improved to 20/30. However, several days 
later a large vitreous hemorrhage oceurred. 
One year later a vitrectomy. was carried 
out, and during the procedur intraocular 
diathermy was applied to the large intra- 
vitreal vessels that appeared ¿o arise from 
the choroid. Five months later vitreous 
lavage, lensectomy, and a selsral buckling 
procedure were performed; however, neo- 
vascular glaucoma developed subsequently, 
and vision was reduced to hand motions. 

Case 4.—A 30-year-old white woman 
whose diabetes had been diagnosed at the 
age of 14 years was first seem in June 1973 
with a one-month history of vitreous 
hemorrhage in the left eye. #isual acuity 
was 20/15 in each eye. Both eyes showed 
proliferative retinopathy. Scaster and focal 
argon laser photocoagulation was carried 
out in the left eye. Three months later, five 
patches. of residual new vessels over the 
previous photocoagulation sezrs, including 
one below the disc, were trezted with the 
argon laser. Four months later, new vessels 
recurred over the scar below the dise and in 
several other areas. Stere» fluorescein 
angiography revealed two distinct choroi- 
dal feeder vessels to two separate patches 
of neovascular networks over the scars 
below the dise (Fig 4). These were treated 
with focal argon laser photocoagulation. 
During the next seven monchs, the new 
vessels supplied by choroidal teeders in the 
area below the dise were treated at three 
separate episodes with foca? argon laser 
photocoagulation, but during*the next two 
years they progressed extensively, became 
elevated, and were associated with fibrous 
proliferation and vitreous hemorrhage. 
The visual acuity was 20/70 ia the left eye 
at the last follow-up examination. 

Case 5.—A 40-year-old white woman who 
had been diabetic since the age of 14 years 
was first seen in January 1970 with a 
history of gradual decrease of vision in 
both eyes. Examination revealed best cor- 
rected visual acuity of 20/80 in each eye. 
Nonproliferative diabetic retinopathy with 
cystoid macular edema was present in each 
eye. Five months later, a patch of new 
vessels developed in the lef eye in the 














’ Fig 2.—Top, Janwery 1975. Fundus photograph showing recurrent new vessels over inferior nasal quadrant, anc focal xenon 
| tYéatment sear Genter top, January 1975. Four hours after treatment. Note circular photocoagulation was apolied. Nine 
punched-out area ef depigmentation (arrow) observed during treatment. Center bettom, months later, new vessels developed on the 
dune 1975. New vessels have recurred more extensively from center of treatment scar. disc in the left eye and elsewnere over the 
Bottom, Fluoresceia angiogram corresponding to center bottom, showing feeder vessel untreated retina. 
(arrow) arising ‘ror: choroid at site of previous depigmentation. Proliferative retinopathy aso developed 
kd 
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Fig 3.—Top, Stereo fluorescein angiogram 
showing patch of new vessels with feeder 
vessel from choroid (arrow) over patch of 
photocoagulation scar. This scar- was 
result of three previous focal-argon treat- 
ments for recurrent retinal neovasculariza- 
tion. Bottom, Stereo. fluorescein: angio- 
‘ gram showing that new vessels from same 
area of choroid: have recurred (arrow) 
after three months and three. separate , 
episodes of focal argon laser.treatment of 
choroidovitreal neovascular ingrowth. 


Fig 4,—-February 1974. Stereo fluorescein 
angiogram showing two separate areas of | 
new vessels. with separate feeder vessels 
(arrows) from choroid. 





Fig 5.--Case 5. Stereo fluorescein angio- 
gram showing recurrent neovasculariza- 
tion with feeder vessel from choroid (ar- 
row) supplying neovascular network. 





s 


1596 Arch Ophthaimol—Vol 98, Sept 1980 Choroidovitreal Neovascular Ingrowth—Chandra Ae 








in the right eye and was treazed with focal 
xenon photocoagulation to tke new vessels 
and to microaneurysms thought to be caus- 
ing macular edema. The right eye was 
retreated twice during the next ten 
months. Microaneurysms im the macula 
were treated with the argen laser, and 
partial seatter treatment was applied. Two 
months later there was recurrence of new 
vessels in the right eye over srevious pho- 
tocoagulation scars in the stperotemporal 
quadrant and temporal to the macula. 
Focal argon photocoagulation was applied 
to the new vessels. Five months later there 
Was recurrence of new vessels over the 
treatment scar in the superotemporal 

i i quadrant.. Fluorescein ang-ography re- 
Fig 6.—Case 5. Stereo fluorescein angiogram showing new vessels with feeder vessel vealed a choroidal feeder vessel supplying 
from choroid (arrow) over. previous treatment scar. the neovascular network (Fig 5). During 
the next I'4 years; the new vessels supplied 
by a choroidal feeder vessel continued to 
progress and were treated atdfour separate 
episodes by argon photocoagalation. 

Subsequently, the new. vessels became 
elevated and were associated with prereti- 
nal and vitreous hemorrhage. Surface eryo- 
therapy with a triple-freeze technique was 
applied. Some clearing of the vitreous 
hemorrhage followed, and new vessels 
were less prominent, but were still present. 
Visual acuity in the right eyewas 138/200 at 
the patient’s last -examination in Septem- 
ber 1978. ; 

Cast 6.—A 29-year-old whice man whose 
diabetes was diagnosed at the age of 4 
years was first seen in September 1966 for 
intermittent blurring of visien, Visual acu- 
ity was 20/20 inthe right ey= and 20/15 in 
the left. A congenital coloboma of the iris 
was present in the left eye. Nonprolifera- 
tive diabetic retinopathy was present in 
each eye. 

Two years later proliferazive retinopa- 
thy was noted in each ewe. Focal and 
scatter xenon: are photocoxgulation was 
applied to the right eye. Five months later 
additional focal xenon phetocoagulation 
was applied to two patches ci residual new 
vessels temporal to the macula and one 
patch over untreated retiaa below the 
macula. 

During the next three years, the recur- 
rent new. vessels temporal <o. the macula 
and. in other areas. of the fundus were 
treated focally with three episodes of 
xenon are and two episodes of argon laser 
photocoagulation. Six months following the 
last. treatment new.vessels returned over 
the scar temporal to. the macula, and fluo- 
rescein angiography showed a choroidal 
feeder vessel to the patch (Fig 6). Four 
episodes of focal argon treatment were 
carried out within a one-month period. The 
new vessels continued to progress, and 
extensive fibrous proliferation developed. 
Extensive vitreous and prevetinal hemor- 
















Fig 8.—Top, Case 8. Stereo fluorescein 
angiogram showing feeder vessel from 
choroid (arrow) joining brandh of retinal 
vein before supplying neovascular patch 
$ temporal to macula. Bottom, Stereo fluo- 
rescein angiogram showing feeder vessel 
_ from choroid (arrow) to second neovascu- 
lar patch in superotempora!l quadrant. 
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rhage occurred, and the final visual acuity 
recorded in this eye was no light percep- 
tion, probably secondary to total retinal 
detachment. 

Case 7.—A 27-year-old white man whose 
diabetes had been diagnosed at the age of 3 
years was first seen in January 1974. Focal 
treatment with xenon are photocoagula- 
tion had been carried out elsewhere 
approximately four months previously, 
once in the right eye and twice in the left 
eye. Visual acuity was 20/25 in the right 
eye and 20/30 in the left. There were five 


patehes of residual new vessels over pre- 


vious photocoagulation sears in the right 
eye and four in the left. 

Focal photocoagulation was carried out 
in both eyes. Two years later a patch of 
new vessels was noted in the right eye 


temporal tothe macula over a photocoagu-. 
lation sear. This area had been treated only 


once previously with xenon photocoagula- 
tion. Fluorescein. angiography revealed a 
large choroidal feeder vessel supplying the 
patch (Fig 7). Scatter argon photocoagula- 
tion was applied to the surrounding: pre- 
viously untreated retina. The new vessels 
associated with the choroidal ‘feeder 
showed minimal progression for 214 years. 
The patient was last seen in June 1979 with 
recent onset of metamorphopsia.’ Visual 
acuity was 20/30. Fundus examination 
showed subretinal fluid extending up to 
the foveola from the area of. choroidovit- 
real ingrowth. Fluorescein. angiography 
showed a subretinal neovascular. mèm- 
brane that originated from the choroid in 
the region of the choroidal feeder vessel. 

Case 8.—A 29-year-old white woman who 
had been diabetic since the age of 2 years 
was first seen in August 1971 with blurring 
of vision in the right eye. Visual acuity was 
hand motions in the right-eye and 20/30 in 
the left. Proliferative retinopathy was 
present in the left eye, and the right 
fundus could not be seen’ because of dense 
vitreous hemorrhage. Focal xenon. photo- 
coagulation was applied to the new vessels 
in the left eye in September. 1971. The 
treatment. was associated with serous ele- 
vation of the retina in the superior tempo- 
ral quadrant. One month later new vessels 
recurred in the superior. temporal quad- 
rant, temporal to the macula and in. other 
parts of the fundus. 

Two separate areas of choroidal neovas- 
cular ingrowth developed. The first was 
temporal to the macula. The retinal new 
vessels in this area were treated focally 
with the argon laser on three occasions 
during a two-year period prior to the devel- 
opment of a feeder vessel from the choroid 
(Fig 8, top). The feeder joined a branch of a 
retinal vein before supplying the neovascu- 
lar network. The network was subsequent- 
ly treated with focal argon photocoagula- 
tion, and new vessels have not recurred. 

The seeond was in the superior temporal 
quadrant. The retinal new vessels in this 
area received two focal treatments during 
a period of 44 months prior to the develop- 
ment of a choroidal feeder vessel supplying 
the neovascular patch (Fig 8, bottom). This 
was treated with focal argon laser photo- 
coagulation at two separate episodes three 
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months apart. Eight months following the 
last treatment the new vessels progressed 
and were associated with preretinal and 
vitreous hemorrhage. No further treat- 
ment was applied. The patient continued to 
have recurrent vitreous and preretinal 
hemorrhages, and the visual acuity at her 
last examination was 20/70. 


METHODS 


The charts, stereoscopic fundus photo- 
graphs, and fluorescein angiograms of the 
eight patients were reviewed. For six of 
the eight, good quality stereophotographs 
were available before and after the initial 
photocoagulation treatment and before 
and after the treatment immediately pre- 
ceding development of the choroidal feed- 
er. Stereophotographs were available be- 
fore and after most other treatment ses- 
sions, and the choroidal feeder was docti- 
mented angiographically in all eight 
cases. 

Information was abstracted concerning 
pretreatment retinopathy characteristics, 
treatment factors, and complications for 
the new vessel patch in the area where the 
choroidal feeder subsequently developed 
(patch A)-and for the largest new’ vessel 
patch in the same eye in another area 
(patch B). Pretreatment retinopathy char- 
acteristics, treatment factors, and compli- 
cations were graded and tabulated for 
patch A and B to detect any factors. that 
might have contributed to the development 
of choroidal feeder vessels. The results are 
summarized below (further details may be 
obtained from the authors). 


RESULTS 


No important differences between 
patches A and B were found in size or 
elevation of the new vessel. patch, 
amount of associated fibrous prolifer- 
ation, degree of retinal arteriolar sele- 
rosis peripheral to the patch, type of 
photocoagulation used for the initial 
treatment, or degree of pigmentation 
of the photocoagulation sear (judged 
from the stereophotographs prior to 


the last treatment before develop- 


ment of the choroidal feeder), 
Treatment Factors 


Six of eight cases were treated ini- 
tially with xenon and the remaining 
two with argon. Among the xenon 
cases, a choroidal feeder was recog- 
nized in one (case 7), two years after 
the initial xenon treatment, which 
was. the only treatment applied to 
patch A. In one additional xenon case 
(case 1), the choroidal feeder may have 
developed following a single applica- 
tion of xenon photocoagulation three 
years previously. The choroidal feeder 
was not documented angiographically 
until two months after argon treat- 
ment of recurrent new vessels, but in 
retrospect this may well have been 
present prior to the argon treat- 
ment. 





In the remaining four cases. that 
were treated initially with xenon, the 
argon laser was used to re-treat new 
vessels recurring over the xenon scar 
at patch A at least once befcre the 
choroidal feeder developed. In each of 
the two cases treated initially with 
argon, patch A was retreated with 
argon (once in one case and twice in 
the other) prior to development of the 
choroidal feeder. Thus, in six of the 
eight cases development of the choroi- 
dal feeder at patch A was preceded by 
multiple photocoagulation treat- 
ments, at least one of which used the 
argon laser. The smallest spot size 
used to treat patch A in four of these 
six eyes was 50 u and in two eyes was 
100 u. The shortest exposure time used 
was 0.1 s for four patches and 0.05 s 
for two, 

Complete information regarding 
patch B was available for six eyes. In 
only one of them had patch B been 
treated with multiple focal treat- 
ments, one or more of which used the 
argon laser. The smallest spot size 
used in treating this patch was 100 u; 
the shortest exposure time was 0.1 s. 

In three of the six cases, with ade- 
quate stereophotographs within 24 
hours of the initial. photocoagulation 
session, treatment of patch A was less 
intense than that of patch B and less 
than optimal. In the remaining three 
cases, treatment of both patches was 
judged to be of optimal intensity. 


Treatment Complications 


Complications of photocoagulation 
that occurred during or following the 
treatments applied prior to the devel- 
opment of choroidal feeder vessels 
were compared in the two groups. The 
most. important. difference was the 
occurrence in group. A of a vitreous 
gas bubble in case 1 and sudden pig- 
ment dispersion in case 2 observed 
during the treatment. These phenom- 
ena: were not observed during the 
treatment of any of the patches in 
group B. 

There were no obvious differences 
between groups in the incidence of 
narrowing of a major retinal vessel, 
preretinal or vitreous hemorrhage, or 
serous-elevation of the retina. 


Treatment of Choroidal 
Neovascular ingrowth 


Attempis at obliteration of the cho- 
roidal neovascular ingrowth were un- 
successful except for one patch in case 
8. These treatments included repeated 
photocoagulation in all cases and 
intravitreal diathermy in one case. 
Surface cryotherapy was used in one 
case in an attempt to obliterate the 
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SOMMENT 





oe from the choroid may 
< prow beneath the retinal pigment epi- 
thelium er’ zeen it and the retina, 
or mayest hrough atrophic retina 


veretinally within the 
vitreous eavity. Subretinal or sub-ret- 
inal pigment epithelial choroidal neo- 
vascularizatioa occurs ina variety of 
inflammatery, degenerative, and 
traumatic conditions, such as pre- 
sumed oeular histoplasmosis, senile 
macular degeneration, angioid 
streaks, and traumatic choroidal rup- 
of these conditions, a path- 
ological defect'in Bruch’s membrane is 
thought te predispose to choroidal 
heovasewar ingrowth.” 

The invasien of the new vessels 
from the ehoreid into the preretinal or 
vitreous space following photocoagu- 
lation requires an incursion through 
three tissue structures: Bruch’s mem- 
brane, the retinal pigment epithelium 
and the sensery layers of the retina. It 
is not possible to determine whether 
the new vessels in our cases actually 
represent proliferation: from the ehor- 
oid or are preexisting, partially 
regressed prevetinal new vessels that 
have gained an anastomotic connec- 
tion to: the cawroid. 

Possibly important differences in 
treatment characteristics between the 

-neovaseular patches in which chorio- 
retinal shastemoses developed and 
not were as follows, in 
fl) more common use of a 
 B0-p spot size and short exposure dura- 
tion; Q) gre ater frequency of retreat- 
ment; and (3) the occurrence in two 
instances of explosive reactions dur- 
ing treatment. The overall extent of 
pigmentétion. of the sear prior to 
retreatmerit did not differ between 
the twe groups. This is net surprising, 
since only æ small focus of clumped 
pigment would be required to absorb 
excessive amounts of energy and pro- 
duce localized tissue disruption. 
Retreaiment over previous photo- 
coagulation sear seems to be impor- 
tant in tae development of this com- 
plicatien. Initial photocoagulation re- 
of the retinal pigment 
d outer retinal layers 
g of melanin pigment. 
photocoagulation may 


and grow 
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lead to excessive energy absorption by 
the clumped pigment and to disrup- 
tion of Bruch’s membrane, the retinal 
pigment epithelium, and thinned reti- 
na, allowing access of choroidal new 
vessels to the preretinal and vitreous 
spaces. Experimental studies** have 
demonstrated that brief, high-energy 
bursts of laser radiation can physi- 
cally disrupt the retinal pigment epi- 
thelium and Bruch’s membrane. Dur- 
ing laser photocoagulation a combina- 
tion of small spot size, short exposure 
duration, and high peak power can 
result in the delivery of high energy 
density levels to the retina; if the light 
is absorbed, these levels of energy 
may cause explosive reactions in the 
treated tissue. In two of our cases, 
evidence of explosive reactions oc- 
curred during treatment: in one a gas 
bubble escaped into the vitreous, and 
in the other a sudden dispersion of 
pigment from the retinal pigment epi- 
thelium occurred. 

Although the use of a small spot size 
with high energy levels and multiple 
episodes of treatment may be impor- 
tant factors in the development of 
chorioretinal anastomoses, they do not 
seem to be essential. One patch (case 
7) in our study in which chorioretinal 
anastomoses developed definitely had 
only one treatment with xenon. This 
may have been true of a second case 
(case 1) and was observed in a third 
case not included in this report. One of 
the five previously reported’ cases had 
only one episode of argon treatment 
prior to the development of the choroi- 
dal vascular ingrowth. 

Besides the disruption of Bruch’s 
membrane, retinal pigment epithe- 
lium, and retina, choroidal neovascu- 
lar ingrowth may also require a neo- 
vascular stimulus. It is generally hy- 
pothesized that retinal ischemia is the 
stimulus for neovascular ingrowth of 
retinal origin in vascular retinopa- 
thies, such as diabetic retinopathy, 
sickle cell retinopathy, and’ retinal 
vein occlusion. Retinal or choroidal 
ischemia may provide the stimulus for 
neovascular growth of choroidal origin 
also. In two of their cases, Galinos et 
al‘ reported a peculiar triangular cho- 
rioretinal defect following the. photo- 
coagulation. They attributed this to 
damage of the long ciliary vessels; 
choroidal ischemia associated with 
damage to or closure of these vessels 
may have stimulated the ingrowth of 
the choroidal vessels. 

A combination of conditions may be 
necessary to enable the ingrowth of 
choroidal new vessels into the prereti- 
nal and vitreous spaces. A stimulus to 
new vessel growth, presumably from 
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ischemia, as well as thinning of the 
retina from photocoagulation, may be 
important. Mechanical disruption of 
Bruch’s membrane, retinal pigment 
epithelium, and retina during retreat- 
ment appears frequently to be impor- 
tant. Therefore, treatment factors 
that may produce excessive peak ener- 
gy density levels should be avoided, 
especially when treating over old pho- 
tocoagulation sears. 

At the time the choroidal feeder 
was first noted in most of our cases, 
our treatment philosophy was still 
oriented strongly to foeal treatment, 
and. it seemed reasonable to apply 
such treatment in the hope of obliter- 
ating the feeder vessel and prevent- 
ing vitreous hemorrhage. In view of 
our uniform lack of success with the 
type of treatment applied, more con- 
servative matiagenent may be prefer- 
able. 

The poor response to the treatment 
of established choroidal neovascular 
ingrowth makes the avoidance of this 
complication: particularly important. 
It is our impression that fewer cases 
of this type have been seen in recent 
years, when we have placed reliance 
mainly on’ scatter, rather than. focal 
treatment. 


This study was supported in part by Public 
Health Service grants EY 00089 and EY 00342 
from the National Eye Institute and by a grant 
from Research to Prevent Blindness Inc. 
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growth; complications of photocoagulation; 
proliferative diabetic retinopathy. 
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Sohan Singh Hayreh, m 


feat A, two-trunked: central retinal vein 
(CRY) in: the anterior part of the optic 


Ves ‘nerve may persist as a congenital abnor- 


“mality in a certain proportion of humans. 
`. One of the two trunks, like the CRV, may 
get occluded in the optic nerve to produce 
hemi-CRV occlusion (hemi-CRVO). It is 
shown that hemi-CRVO is a distinct entity, 
clinically and pathogenetically closely 
related to CRVO, and unrelated to branch 
retinal vein occlusion because of. funda- 
mental differences between the two. 
Hemi-CRVO. clinically presents as either 
venous stasis retinopathy (VSR) or as 
hemorrhagic retinopathy (HR), usually 
involving one half of the retina, although 
occasionally. it may ‘Involve one third to 
two thirds of the retina. The clinical fea- 
tures of VSR and HR caused by hemi- 
CRVO are identical to those caused by 


: CRVO. The primary object of this articleis - 
to: identify hemi-CRVO,.a not uncommon | 
condition, and to describe its main ciini- 


cal features, 





(Arch Ophthalmol 98:1 600-1609, 1900 : 


arious. authors have mentioned _ : 
involvement of half of the retina’ 


by venous. occlusion.“ It has been 
assumed so far that this is simply a 


variant of ordinary. branch retinal’ 
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vein occlusion (BR VO); that. either the 
major vein from that half of the retina 
is blocked at the arteriovenous cross- 
ing on the optic disc, or the vein is 
blocked at the sharp edge of a deeply 
cupped optic disc.’ Over the last three 
years or sọ, we have systematically 
investigated patients with this condi- 


tion. at the- Ocùlar Vascular Clinic, — 


lowa City. Analysis of the data from 
these eyes has indicated hitherto un- 
known features of this type of retinal 
vein occlusion. The vast majority: of 
these occlusions. are not the usual 
branch vein occlusion, but represent a 
variant of central retinal vein (CRY) 


-oeclusion, a- very important differ- 


ence. Thus, an entirely new entity in 


retinal vein occlusion has emerged. 
We call it; for want of a better title, 


“hemi-central retinal vein occlusion” 
(hemi-CRVO). 
Before. corisidering the clinical fea- 


~ tures of this condition, it is important 
to discuss some of the fundamental 
i issues on the subject. 


‘DEVELOPMENT OF THE CRV 


Mann has “given a definitive 


‘account of this. The hyaloid artery 
-enters the optic stalk at an early age 


and runs through it to reach the cavity 
of the optic cup. There is at first no 
accompanying vein. This does not 
begin to appear until the third month 
of intrauterine life, when two other 
vascular channels can be recognized, 
one on either side of the artery. These 
run through the optic nerve parallel to 
the artery and are united to each other 








ical Features, and Natural History 


by numerous anastomoses. As the two 
venous channels pass back from the 
ocular end of the optic nerve, they 
approach one another and finally coa- 
lesċe at a variable distance behind the 
optic disc, forming. the main trunk of 
the CRV in the optic nerve. Their 
tributaries can thereafter be seen 
among the nerve fibers of the optic 
dise and the distal end of the nerve. 
One of the two venous channels in 
the anterior part of the optie: dise 
usually disappears before birth. leav- 
ing the CRV as one trunk. However, 
in a certain proportion of cases, the 
embryonic pattern may persist.. In 
anatomical studies: by one of us 
(S.S.H.) on the central retinal artery 
in man’ and rhesus monkeys,’ histo- 


-logical. serial sectioning and recon- 
struction in a number. of eyes demon- 


strated (quite incidentally) the exis- 


-tence of a venous channel on either 


side of the central retinal artery in 
three eyes (Fig 1) (see also Fig 2 and 3 


in Hayreh’). The two venous trunks 


were seen in the optic nerve head and 
retrolaminar part of the nerve only, 
and. then joined to form the classic 
CRV. In the human specimen, the two 
venous trunks in the anterior part of 
the optic nerve were connected to one 
another by an anastomotic channel, as 
described during fetal life by Mann 
A schematic representation of two 
intraneural trunks of the CRV is 
shown in Fig 2. The length of the 
intraneural part of these trunks could 
vary widely, as suggested by the three 
eyes with this anomaly. In 41 of the 


» 
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Fig 1.—Leff, Diagrammatic reconstruction from seri- 
tone (10-um thick) of anterior part of optic 

showing intranegrai course of central retinal 
vessels. Ndte duplicate central retinal vein (CRV) 
anteriorly. D indicates choroid; CRA, central retinal 
artery; O9 optic disc; R. retina; S, sclera. Right, One 
of the teaneverse sections of specimen, showing two 
veins (Y}with CRA (filled with Prussian blue) inter- 
posed between two veins. 









cate trunk could vary widely. A indicates 
arachnoid; CAR, central artery of retina; D, 
dural sheath; LC, lamina cribrosa; PR, 
prelaminar region; SAS, subarachnoid 
space; R, retina; C, choroid: S, sclera; OD, 











eyes of the present study with hemi- 
CORVO, evaluation of the arrangement 
“of retinal vessels on the optic disc 
‘provides additional evidence for such 
an anomaly. This was extremely vari- 
able (Fig 3: ard 4). Angiography was 
usually most. selpful in defining the 
pattern of tae superior end inferior 
retinal veins on the optic dise and 
their separate: entry into the lamina 
cribrosa. Routme ophthalmoscopy was 
not always able to provide that infor- 
mation anc, Mdeed, was sometimes 
quite misleading. Also, engiography 
clearly demonstrated the cite of union 
between the collaterals and the 
occluded vein. it was not uncommon to 
find mere them one vein entering the 
optic dise substance in the upper or 
lower halve: the disc {Fig 3, dia- 
grams 6, 11. 14, and 22 through 24; 

Fig 4, diagsares 3 through 5, 7, 12, and 
14), This means that two, three, or 
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optic disc; P, pia mater. 


even more retinal veins from one half 
of the retina joined to form one vein 
in the respective half within the optic 
nerve substance. This was shown by 
the fact that venous occlusion in such 
eyes involved half of the retina and 
not the territory of one of the smaller 
veins only (Fig 3, diagrams 6,11, and 
22; Fig 4, diagrams 3, 5, 12, and 14). 
The pattern of arteriovenous crossing 
on the optic dise was evaluated in 
these eyes in the involved and unin- 
volved parts (Table 1; Fig 3 and 4). 


PATHOGENESIS 


In eyes with two CRVs in the ante- 
rior part of the optic nerve, the 
superior vein drains the upper half of 
the retina and the inferior the lower 
half (Fig 2). Venous occlusion can 
involve one of the two venous channels 
and consequently result in fundus 
changes in the corresponding half of 





the retina. The pathogenesis and clin- 
ical pattern of such a-venous occlusion 
would be similar to that seen in CRVO 
and not the usual branch retinal vein 
occlusion. Our clinical and experimen- 
tal studies on CRVO*"’ have sug- 
gested that this consists of two dis- 
tinct entities: venous stasis retinopa- 
thy (VSR) (due to CRVO without any 
significant associated ischemia) and 
hemorrhagic retinopathy (HR) (due to 
CRVO associated with ischemia). All 
of the patients in our present series 
fell into one or the other of the two 
categories. Their data were analyzed 
separately, and once again the data 
clearly indicated the distinct nature of 
the two entities. 


MATERIALS AND METHODS 


From 1976 and after, we have systemati- 
cally investigated 41 eyes with hemi- 
CRVO. All eyes with indefinite diagnosis, 
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with any suspicion of venous occlusion at 
the arteriovenous crossing on the dise or at 
the sharp edge of a large optic disc cup, or 
with unsatisfactory fundus photographs or 
fluorescein angiograms, were excluded 
from consideration (a total of eight eyes). 
All but two eyes have been followed. up 
serially. They had a complete ocular exam- 
ination, including detailed perimetric. ex- 
amination (with a Goldmann perimeter 
using I/2e, I/de, and V/4é targets), color 
fundus photography, and fluorescein fun- 
dus examination. A detailed: hematologic 
and systemie (particularly. cardiovascular) 
examination was conducted on most of the 
patients. 


FINDINGS 


All the eyes fell into one or the other 
of two distinct types of retinopathy 


due to CRVO—VSR (27 eyes) or HR 
(14 eyes). One patient in either cate- 


gory had bilateral retinopathy while 
all the rest. were unilateral. Age and 


sex distribution is summarized in 


Table 2. The involved region or area of 
the eye is given in Table 3. 

The main symptom was. blurred 
vision, which was described as of sud- 
den onset in 11 of the 27 eyes with 
VSR and in five of the 14 eyes with 
HR, usually noticed immediately on 
waking in the morning. In the rest of 
the eyes, either the onset was. not 
known or it was gradual. In VSR; the 
vision was frequently. worse in the 

-morning and improved to a variable 
extent later in the day; some patients 
with HR also reported this. In a few 
eyes, the blurred vision. was either 
preceded by or associated with attacks 
of transient. blurring of vision lasting 
from a few minutes to hours, 

In a number of eyes it was. not 
possible to find out the time lag since 
onset of vein occlusion, because either 
the condition was discovered acciden- 
tally (during a routine eye examina- 
tion, as in the eye shown in Fig 5, or 
on accidental closure. of the. fellow 
normal eye), the patient: was- uncer- 
tain of the date of onset (Fig 6), or the 
fundus findings indicated the disease 
to be of a much longer duration than 
‘the patient believed. Probable dura- 
tion of symptoms at the initial and 
final visits in this series is given in 
Table 4. The mean follow-up period in 
the clinic was 17.6 and 14.4 months for 
VSR and HR, respectively. 


Visual Acuity (VA) 


Initial and final distant VAs are 
summarized in Table 5. A change of 
two or more lines of the Snellen chart 
was considered an appreciable 
change. 

In the 25 eyes with VSR, on follow- 
up visit in the clinic, the VA remained 
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unchanged in 16 eyes, improved in 
four, and deteriorated in five because 
of persistent microcystic macular ede- 
ma or the development of a macular 
eyst or hole or pigmentary degenera- 
tion due to microcystic macular ede- 
ma. In the 14 eyes with HR, the VA 
remained unchanged in eight eyes, 
improved in four, and deteriorated in 
two. 


Visual Fields 


In VSR.—The visual field changes at 
the initial visit in the 27 eyes are 
tabulated in Table 6. Eleven eyes 
showed a segmental peripheral visual 
defect roughly corresponding to the 





Fig 3.—Diagrammatic representation of 
arrangement of retinal arteries and veins 
on optic disc and distribution of retinopa- 
thy (shaded area) in 26 eyes with venous 
stasis retinopathy. Diagrams 3, 9, 18, and 
23 are those of eyes shown in Fig 6, 11, 10, 
and 5, respectively. A indicates artery. 
Arrow points toward macula. 


involved area of the retina. 

At the end of the follow-up period, 
the fields were normal in 16 of the 25 
eyes, The peripheral fields remained 
normal in 18, improved in five, wors- 
enéd in three, and the defects showed 
no change in four eyes. The central 
field remained normal in 14, worsened 
in three, improved in four, ard the 
defect did not change in four eyes. 

In HR.—At the initial visit, all the 
eyes showed gross visual-field defects 
corresponding to the involvec seg- 
ment of the retina, always seen using 
I/2e and I/4e targets, and in nine eyes 
also using the V/4e target. Two thirds 
of the eyes had absolute large central 
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scotomata 
follor 







h the V/d4e target. On 
“1, Che visual fields either 
the same as on initial 









al recurrent vitreous 
tof these 13 eyes had 
cs. In only one eye did 
‘Telds in the uninvolved 






I/4e target to that 
get in three months, 
: WA showed no change 
ral seotomata. The 
o cs In the FA did not correspond 
to those i in ‘tee visual fields. 








Actertor Segment 


In VSR.—So abnormality developed 
througnout the course of the disease. 
In HR.—Two eyes had rubeosis iridis 
and two more had some flare in the 
anterier chamber on first visit. On 
followsip visit, wubeosis iridis devel- 













oped in three additional eyes. In addi- 
tion to iris neovascularization, two of 
the eyes with rubeosis had optic disc 
neovascularization (NVD), and anoth- 
er two had NVD and retinal neevascu- 
larization (NVE) (Fig 7 and 8). in two 
of the eyes, rubeosis iridis and NVD 
seemed to have developed almest con- 
currently (within about three months 
after onset of symptoms), in one eye, 
eight to nine months after N¥D (14 
months after onset), and in mother 
eye that did not have NVD or XVE, it 
developed ten months after the onset. 
One eye with rubeosis iridis and NVD 
presented with these at the first visit 
one year after onset. Neovascelariza- 
tion of the anterior chamber angle 
was seen in one of the HR eyes with 
rubeosis iridis and NVD and produced 
neovascular glaucoma (Fig 9). In one 
of the eyes with neovascular- 
ization of the iris (NVD and NVE), the 
rubeosis disappeared spontazieously 


Fig 4.—Diagrammatic representation of 
arrangement of retinal arters and 
veins on optic disc and distritution of 
retinopathy (shaded area) in (4 eyes 
with hemorrhagic retinopathy. Dia- 
grams 4, 8, and 11 are those-of eyes 
shown in Fig 8, 7, and 9, respectively. A 
indicates artery. Arrow points toward 
macula. 


Tadie 1.~-Arteriovenous Crossing Pattern on Optic Disc* 


Hemivenous Stasis 





Arteriovenous Invoived 
ma Crossing Pattern Region 
‘a Artery aver vein 8 
\ [| Wer over amery 


No ofterowenous crossing 
‘Lites 
T a Numbers indicate number of eyes. 
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Type of Retinopathy 
Hemihemorrhagic 
Uninvolved 


Region 
15 


Uninvalved 
Region 


Involved 
Region 
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about two years after its onset 


(Fig 8). 
Lens 


Pseudoexfoliation of the lens. was 
seen in two eyes with ¥SR and one 
eye with HR (none had rubeosis irid- 
is), Cataractous opacities of variable 
degree were seen in nize eyes with 
VSR; in three of them zhe opacities 
contributed to poor VA, reducing it to 
6/30, 6/120, and counting fingers. 


intraocular Pressure 


At the initial visit, the IOP in VSR 
was 13 to 32:mm-Hg in the occluded 
eye and 12 to 37 mm Hgin the fellow 
unoccluded eye. In HR, the pressure 
was 10 to 24 mm Hg in the occluded 


_ eye and 12 to 29 mm Hgi in the fellow 
eye, The mean IOP inthe occluded 


eyes was lower than the:iellow normal 
eyes by 1.8 mm Hg and 1.5 mm Hg in 
VSR and HR, respectivey. 

In VSR, IOPs of over 21 mm Hg 
were found in nine of 25 fellow eyes 
and varied from. 22 to. 37 mm Hg 
(mean, 28.5 + 6.5 mm Hg). In HR, 
these higher IOPs were ound in four 
fellow eyes and varied from 28 to 29 
mm Hg (mean, 25 + 3 mm Hg). 


Fundus Changes in Retina 


Hemorrhages in VSR.—During the 
early stages of the disease, there were 
variable numbers of superficial and 
deep hemorrhages in zhe involved 
region of the retina (Fig 5, 6, 10, and 
11). The hemorrhages extended right 
up to the extreme periphery of the 
involved retina (Fig 5 and 10). On 
follow-up examination, the hemor- 
rhages were usually found to be 
resolving about three months after 
onset of symptoms. In one third of the 
patients, no hemorrhages were seen 
about six to nine months after the 
onset of symptoms. A few punctate 
hemorrhages, mostly in the peripheral 
retina (more. often on she temporal 
side), persisted in about half for nine 
to 12 months and occasionally even 
after two years. 

Hemorthages in HR.—En contrast to 
VSR, usually there were more exten- 
sive hemorrhages in the ‘nvolved reti- 
na during the early phase of HR (Fig 8 
and 9). The hemorrhages were much 
less in the periphery than posteriorly. 
On follow-up examinatien, there was 
usually appreciable reduction in reti- 
nal hemorrhages in the posterior reti- 
na within about six months after the 
onset of symptoms; only a few (mostly 
peripheral) were left after about a 
year (Fig 7) and most of them tended 
to disappear in about two years. 

Cotton-Wool Spots.—In VSR, during 
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the acute phase, only four eyes had 
one cotton-wool spot each. On the oth- 
er hand, nine of the 14 eyes with HR 
had extensive cotton-wool spots, 
which were more numerous in fresh 
occlusion than in old cases (Fig 8 and 
9). Most of the HR eyes without cot- 
ton-wool spots had had the onset of 
symptoms six to 12 months previously. 
This would suggest that these eyes 
might have had the cotton-wool spots 
during the acute phase, but they had 
disappeared by the time these eyes 
were seen in our clinic, 

Retinal Vessels.—During the early 
stages, the retinal veins were dis- 
tended in the involved segment: in 
both types, more in some of the eyes 
with HR than VSR. Later onin VSR, 
perivenous sheathing of -pig veins 
occasionally developed in the occluded 
region. In contrast, -perivenous 
sheathing of the main retinal veins in 
the involved segment developed in one 
third of the eyes with HR. The retinal 
artery feeding the occluded segment 
in HR was. often attenuated as com- 
pared to the uninvolved part in the 
same eye. 

Macular. Edema in VSR.—During the 
early stages, a variable amount of 
edema in the involved half of the 
macula was seen in. 19 of the 27 eyes. 
The severity of macular edema deter- 
mined the VA, the less the edema, the 
better the VA (Fig 5, 6, 10, and 11). On 
follow-up examination, macular ede- 
ma cleared completely in four eyes 
within three to five months after the 
initial visit. In six eyes, followed up 
for one to 21 months. (mean, 9:3 
months), the edema persisted. In the 
rest of the eyes followed up for nine to 
23 months (mean, 14 months), chronic 
microcystie macular edema produced 
secondary changes, eg, macular holes/ 
cyst, premacular fibrosis with pig- 
mented scar, or pigmentary degenera- 
tive change. = 

Macular Edema in HR.—At initial 


examination, 13 of the 14 eyes had 
macular edema, which was usually 
marked and in a number of them 
showed microcystie change. In 11 of 
the 14 eyes, at the end of follow-up 
period, the macular region still 
showed a variable amount of edema 
and microcystic change. Thirteen 
months after onset, one eye showed no 
edema but was left with cystoid 
degeneration. Macular pigmentary 


Table 2.—Age and Sex 
Distribution 


Type of Retinopathy 





Hemi- 
hemorrhagic 


Hemivenous 
Stasis 

Age, 

yr + 40-86 (67 + 19) 30-87 (65 + 16) 
Sex* 

M 12 

F 1 
Totat 13 





}Numbers in parentheses indicate mean. 








degeneration, with or without edema, 
was seen in seven eyes six to 12 
months after onset (Fig 7); ene of 
these eyes showed a cyst/hole in the 
fovea. 

Capillary Obliteration.—In VSR, no 
significant capillary obliteration was 
seen (Fig 6, center; 10, bottom left; 
and 11, center), except fer some small 
focal obliteration (mostly correspond- 
ing to the cotton-wool spots) in a few 


Table 3.—Region and Area 
involved* 


Type of Retinopathy 


Hemi- 
hemorrhagic 


Distribu- Hemivenous 
tion Stasis 
Region 
Superior 
‘interior 
Area 
1/2 
2/3 
3 
Total 


*Numbers indicata number ot eyes. 





Fig 5.—-Composite fundus photograph of jeft eye of 75-year-old woman. with venous 
stasis retinopathy involving upper half of retina and with visual acuity of 6/42. Condition 
was picked up on routine ophthalmic checkup, with no visual complaint. Yenous stasis 
retinopathy resolved completely after five months. 





Fig 6.—Right eye of 67-year-old man with venous stasis retinopathy of unknown duration involving lower 


half of retina and with visual acuity of 6/9. After follow-up of two years, visual acuity was 6/60, with 
cystoid macular degeneration and cellophane maculopathy. Left, Fundus photograph. Center, Fluores- 
cein angiogram during arteriovenous phase. Right, Fluorescein angiogram during late phase. 
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eyes. Twoeves with VA of 8/60 had a 
al arcade of capillaries. In 
ast, massive retinal capil- 
‘ation developed in the 
zment in a majority of the 
itom left; 8, center; and 











me eye it-was seen in as 
od as three weeks after the 
ptoms. Rubeosis iridis, 







tho Geovursiar alausonia developed 
the latter eye (Fig 9). All eyes with 
~ neovascularization had extensive cap- 
dlary obliteration within about. two 
months, iucdicating that early and 
extensive eapillary obliteration is 
probably associated with neovascular- 
ization. 

NVE.—This was never seen in VSR, 
but was seen in three of the 14 eyes 
with ER (Fie 7 and 8) and all of them 
also had NVD. This developed in the 
‘macular region in one and a short 

,. distance away from the disc in the 
~~. volved retina in the others, about 7, 

12, and 22months after the onset of 
 geelusion, me NVE developed much 
Tater than NVD.: 

Ye Other ‘Changes. In VSR, retinal 
apillary mieroaneurysms were seen 
“flierescem angiography in about 
“one third of the eyes even one to two 
_ years after the onset, in spite of com- 
: Le tion of the retinopathy or 

mini ret omy: The microaneu- 



























BN giona or essentially in 
, region About one half of 







VSR, apa the initial visit, 
u : dise showed a variable 
degree of edema in 23 of the 27 eyes 
involving the segment of the dise cor- 
respording to the involved retina (Fig 
5,6, 10, ard 11), and°11 dises in 
addition hac some punctate hemor- 
rhages over the involved-area. In HR, 
at the initial visit, nine of the 14 eyes 
shower edema of the disc in the part 
corresponding to the involved vein 
(Fig 8 and 9), although in one eye the 
entire disc: was edematous. Most of 
these patienis appeared to have had 
symptems for less than four months. 

7 nc HR, optic dise edema 
peared about three to 
alter the onset of occlu- 
all eyes without disc 
initial visit had had the 
fay at least six months. 
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Venous Stasis 


Before First 


*Numbers indicate number of eyes. 


tin nine. eyes (seven with venous stasis retinopathy [VSR] and iwo with he 
[HR}) even a rough estimate of duration of symptoms was not available. The cli 


follows: in the seven eyes with VSR, 1, 3, 11, 12, 24, 
and 35 months. 


Venous Stasis 









Visual Acuity 
6/7.5 or better 
6/9-6/12 
6/15-6/18 
6/21-6/24 
6/30-6/60 


initial Vist 














Counting fingers 


“Numbers indicate number of eyes. 
One eye had cataract. 
TAI eyes had cataracts. 


Table 4.—Probable Duration of Symptoms 


eee na, 


nent ere, 


Table 5.—Visual Acuity" 


preerie ia nian t 
Final Visit 





Type of Retinopathy 





Hemorshagic 
areenaan iana aaarnas ana, 


Before First- - 











Final 












48, and'48 months; and in e 






Type ot Retinopathy si 












§No follow-up in two eyes with initial visual acuity of 6/15. 


Table 6.—Visual-Field Defects fo: 
at Initial Visit in Venous Stasis Retinopathy 


Visual-Field Defect 
No field defect 
Peripheral field defect only 
Central scotoma only 


Peripheral defect with central scotama 
Both using I/2e target only f 


Both using |/4e target only 


Field Defect Seen With Target 
rennin ttt, 
1/26 ; 


Total No. 
of Eyes 


Peripheral defect using I/2e target and:central 


scotoma using |/4e target 





*Numbers indicate number of eyes. None of the eyes showed any defect with V/4e target. 


Some degree of pallor frequently 
developed in the involved part of the 
optic disc. 

Collaterals.—In VSR, nine of the 27 
eyes showed collaterals at the first 
visit and the collaterals varied from 
fine to big channels (Fig 3). On follow- 
up examination, collaterals developed 
in seven additional eyes. The cellater- 
als oceurred randomly on the nasal, 
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temporal, or on both parts of the dise. 
Visible collaterals on the disc or retina 
never developed in ten eves onë to 32 
months (mean, 12 montis) after the 
onset of symptoms. There was no evi- 
dent difference in the severity of the 
VSR in eyes with and «without disc 
collaterals. Most probaoly in eyes 
without disc collaterals, ¿hese existed 
within the optic nerve as is also prob- 
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Fig 7.—Left eye of 67-year-old man with hemorrhagic retinopathy of about 18 months’ 
duration involving lower half of retina with visual acuity of 6/60 during three-year 
follow-up. Optic disc neovascularization, retinal neovascularization, and rubeosis iridis 
developed. Top, Composite fundus photograph. Bottom left, Fluorescein angiogram 
during early arteriovenous phase. Bottom right, Fluorescein angiogram during venous 
phase. 











ably the case in a proportion of 
patients with VSR due to CRVO. It is 
difficult te give definite information 
on the time it took for the collaterals 
to develop from the time of venous 
occlusion because of the factors men- 
tioned, and also because VSR without 
macular edema is symptomless. 

In HR, seven of the 14 eyes had 
collaterals on the optic disc at the first 
visit (Fig 4), and collaterals developed 
in six additional éyes later on during 
follow-up examinations. The optic dise 
collaterals were situated over the tem- 
poral part of the disc in six eyes, over 
the nasal parts in three eyes, and over 
both temporal and nasal parts in four 
eyes. 

Definite retinal collaterals between 
the superior and inferior veins tempo- 
ral to the macula were seen in four of 
25 eyes with VSR and two of 13 eyes 
with HR (Fig 7 and 9). It was difficult 
to evaluate exact incidence and loca- 
tion of retinal collaterals because, 
technically, it is impossible to do fluo- 
rescein angiography satisfactorily in 
areas outside the posterior pole and 
ophthalmoscopy did not always give 
definite information on the subject. 

NVD.—Optic disc neovasculariza- 
tion was never seen in VSR. It devel- 
oped in eight of the 14 eyes with HR 
(Fig 7 to 9). It seems NVD in the 
majority most probably developed two 
to six months after the onset of HR. 
The eyes without NVD had a follow- 
up period of eight to 35 months (mean, 
20.7 months) after onset of symptoms 
and the chances of NVD developing 
would seem minimal. 

The NVE and NVD usually devel- 
oped as a frond into the vitreous and 
later progressed to vitreous hemor- 
rhage and retinitis proliferans (Fig 7 
and 8) in five of the eight eyes after 
variable intervals (one to 16 months 
after onset). The NVD and NVE were 
usually progressive, although in one 








Fig 8.—Right eye of 50-year-old man with hemorrhagic retinopathy of about four months’ duration, involving 
lower half of retina, and with disc collaterals, optic disc neovascularization, and visual acuity of counting 
fingers. Retinal neovascularization and rubeosis iridis later developed. Left, Fundus photograph. Center, 
Fluorescein angiogram during arteriovenous phase. Right, Fluorescein angiogram during late phase. 
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Fig 9.—Left eye of 68-year-oic man with 
hemorrhagic retinopathy of 32 months’ 
duration, involving upper half of retina, 
and with visual acuity of 6/6, rubeosis 
iridis, and neovascular glaucoma. Two 
weeks later, optic disc neovaseularization 
developed. Left, Composite furmus photo- 
graph. Right, Fluorescein angiogram dur- 
ing arteriovenous phase. 














eye these siaried to regress sponta- 
neously 13 fo 14 months after the 
onset of NAVD, 


Vitreous Hemorrhages 


In VSR, mnor vitreous hemor- 
rhages develeped in two of the eyes 
during the acate phase, most probably 
froma rupture in the internal limiting 
membrane. These cleared soon, 

In HR. a significant vitreous 
hemorrhage. zbuding the entire vit- 
reous (or mes” of it), developed in 
seven eyes, In five of them, definite 
NVD with ar without NVE was pres- 
ent (Fig 7 and 3). It developed in the 
remaining tiwo-eyes during the acute 
phase whem extensive retinal hemor- 
rhages were present on the retina and 
one of the ats was receiving anti- 
coagulants. The vitreous hemorrhages 
were seen in eyes with NVD six to 12 
months after the onset of venous 
ocelusioni. ir addition to hemorrhages, 
about one feurth of the eyes with HR 
and VSR shewed some cells in the 
vitreous. 
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Systemic Condition 


In VSR,of ibe 26 patients, nine had 
arterial hypertension. Two patients, 
in additien t having hypertension, 
were diabetics. Dne had carotid endar- 
terectomy-on tae side opposite to the 
vein eecluseon. Three patients had 
high choles:erel and/or triglyceride 
levels and one aad abnormal circulat- 
ing platelet regation (seen one day 
after the f symptoms), The rest 
of the pet showed no evident 
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Fig 10.—Left eye of 40-year-old woman with venous stasis retinopathy (/SR), one day 
old, involving upper half of retina, and with visual acuity of 6/6. Within five months, VSR 
resolved completely. Top, Composite fundus photograph. Bottom iet, Fluorescein 
angiogram during arteriovenous phase. Bottom right, Fluorescein angiogzam during late 
phase. 
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Fig 11.—Left eye of 65-year-old woman with venous: stasis retinopathy of two to three months’ 








duration, involving inferior temporal one third of retina and with visual acuity of 6/7.5. Left, Fundus 
photograph. Center, Fluorescein angiogram during early arteriovenous phase. Right, Fluorescein 


angiogram during late phase. 


systemic abnormality other than ar- 
teriosclerosis. 

In HR, nine of the 13 patients had 
evidence of cardiovascular disease, eg, 
eight had hypertension, five had myo- 
cardial ischemia, and one had carotid 
artery stenosis on the opposite’ side. 
Four patients had. diabetes. Four 
patients had high triglyceride levels 
(three of them had normal cholesterol 
levels). Only two patients showed: no 
evident gross systemic abnormality 
other than arteriosclerosis. 


COMMENT 


The evidence. presented: in. this 
study clearly indicates. that hemi- 
CRVO is a distinct entity, hitherto 
erroneously considered a variant of 
BRVO. 


Anatomical Evidence 


A two-trunked GRY in the anterior 
part of the optic nerve, as a congenital 
abnormality, has been shown on ana- 
tomiecal studies*’ (Fig 1).-All the eyes 
in the present series on ophthalmosco- 
py and/or fluorescein fundus angiog- 
raphy (Fig 3 and 4) indicated that two 
or more retinal venous trunks entered 
the optic dise and pierced ‘the lamina 
cribrosa as independent vessels, and 
most probably joined in the optic 
nerve substance somewhere posterior 
to the lamina cribrosa (Fig 2). 


Role of Retinal Arteriovenous 
Crossing on Optic Disc 


In classic BRVO, the site of venous 
occlusion is almost invariably at the 
arteriovenous. crossing,’ with the ar- 
tery crossing over the vein in 91% of 
the cases and the reverse occurring in 
9% of the cases in eyes with venous 
oeclusion. However, in the general 
population, the incidence was 70% and 
30%, respectively’ In contrast, in 
hemi-CRVO, only one third of the eyes 
had the artery crossing over the vein 
on the optic disc (Table 1), and 17 of 
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the 41 eyes had no arteriovenous 
crossing: Therefore, it seems that the 
arteriovenous crossing is not signifi: 
cant In hemi-CRVO. 


Site of Union of Venous Collaterals 


Collateral vessels connect. an oč- 
cluded’ vein. with the surrounding 
patent veins to short-circuit the blood 
fromthe former to the latter in an 
attempt to reestablish cdrculation. 
These collaterals join the occluded 
vein proximal to the site of occlusion. 
Thus the site where the collaterals join 
an occluded vein gives us important 
information about the site of ocelu- 
sion. In BRVO, they join the occluded 
vein before the vein reaches the arte- 
riovenous. crossing (in addition to its 
other peripheral anastomoses. with 
other adjacent veins). In CEVO; these 
are either on the optic dise (retinocil- 
iary collaterals) or within the optic 
nerve, In hemi-CRVO, whenever there 
was an arteriovenous crossing on the 
optic- disc, the collaterals joined the 
occluded vein distal to the arteriove- 
nous crossing (ie, between the cross- 
ing and the lamina cribrosa) (Fig 3 
and 4). This was proof of the fact that 
the oeclusion was not at the arteriove- 
nous crossing but within the optic 
nerve substance. 


Role of Sharp Edge of Optic Disc Cup 


Tt has been stated that the major 
retinal. vein is kinked at the sharp 
edge of a deeply cupped disc to pro- 
duce retinal venous occlusion in one 
half of the retina,’ and it is suggested 
that this produces the venous occlu- 
sion.’ In the present series, only three 
eyes had a large cup (cup/disc ratio of 
0.6/0.8) but none of them had a sharp 
edge, nor was the site of occlusion 
located at the edge. Moreover, in these 
eyes, the venous collaterals joined the 
occluded vein between the edge of the 
cup and the lamina cribrosa, indicat- 


-ig the site of occlusion in the optic 


nerve. 


Relationship Between Retinal Vein 
Occlusion and Raised IOP 


In patients with CRVO, the inci- 
dence of elevated IOP is 35%. In 
hemi-CRVO, 18 of the 41 patients 
(32%) in.the present series had raised 
IOP in the fellow eye. The eye with 
the occluded vein tended to have a 
lower TOP. than the fellow unoccluded 
eye (as we have also seen in other 
types of retinal vein occlusion"), and 
thus could not be used to determine 
the incidence of ocular hypertension 
in- these eves. Thus, one third of both 
CRVO and hemi-CRVO patients have 
high IOP. This is in sharp contrast to 
the ordinary BRVO, where the inci- 
dence of ocular hypertension is no 
higher than in the general popula- 
tion fare 


Type of Retinopathy 


Hemi-CRVO, like CRVO, presents 
either as VSR or HR (see above). In 
our clinic, the incidence of VSR and 
HR in CRV O (in over 150 patients) is 
80% and 20%, respectively, and in the 
hemi-CRVO it is 66% and 34%, respec- 
tively. In contrast to that, all BRVO 
eyes with half retinal involvement due 
to occlusion of the vein at the arterio- 


“venous crossing on the optie dise in 


our clinie had HR. 


Optic Disc Edema 


In classic BRVO, with the site of 
occlusion at the peripapillary arterio- 
venous crossing, the optic dise is 
normal. In acute stages of CRVO 
(both VSR and HR), the optic dise 
shows edema of variable degrees. Sim- 
ilarly, during the acute stages of 
hemi-CRVO, the involved half of the 
optic disc showed edema. This is a 
helpful sign, although not infallible 
because it may be seen in a rare 
instance where the retinal vein occlu- 
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Table %—Gomparison of Clinical and Pathogenetic Features of CRVO, Hemi-CRVO, 
and BRVO* 
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~ their terminology (VSR and ER), and 
differentiating clinical features are 
discussed in detail elsewhere. 
“same considerations apply to VSR and. 
-HR in hemi-CRVO. The findings of- 
the present study again confirm the | 
self-limiting and mostly benign: na- 
ture of VSR and the mostly malignant ~ 
nature of HR. For example, ocular 





neovascularization occurs only in HR 
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with no neovascularization of the iris < 
or angle of the anterior chamber. Wise 
and coauthors” stated, “Rubeosis irid- 


_is and hemorrhagic giaucoma have 


rarely been reported following. a 
branch vein obstructior,” and attrib- 
uted this statement to Jensen.’ A 
review of Jensen’s miomograph indi- 
cates, however, that Jensen categori- 
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any real risk of a subsequent increase 


of intraocular pressure’; he made no 
mention of. Tubeosis iridis in BRVO. 
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Intravitreal Longevity of Three Perfluorocarbon Gases 


Harvey Lincoff, MD; Jonathan Mardirossian, MD; Andrew Lincoff; Peter Liggett, MD; Takeo Iwamoto, MD; Frederick Jakobiec, MD 


è Three gases, perfluoromethane, per- 


fluoroethane, and perfluoropropane (CF,, 
C.F,, and C, F,, respectively) were studied 
for their possible value as intravitreal tam- 
ponades in retinal surgery. The gases 
expand and have intraocular longevities 
that increase with the length of the carbon 
chain. A.0.4-ce injection of CF, remained 
in the eye six days, twice as long as an 
equivalent amount of air; C.F; remained 
16 days, more than four times as long as 
air; and C.F, remained 28 days, nine times 
as long as air and four times as long as 
sulfur hexafluoride. 

(Arch Ophthaimol 98:1610-1611, 1980) 


A and other gases are injected into 

the vitreous to provide a retinal 
tamponade in detachment surgery.'? 
Sulfur hexafluoride (SF,) has been the 
main substitute for air because of the 
longevity of its bubbles and because, 
_after injection, blood gases are drawn 
into the eye and the bubble expands. 
There is some reluctance to use SF, 
because of the possibility that it con- 
tains traces of toxic contaminants, 
sulfur pentafluoride and hydrogen 
fluoride.’ We report the. characteris- 
tics of three perfluorocarbon gases 


that might replace SF. They are: 


chemically inert, nontoxic, and com- 
mercially available. They are used pri- 
marily as refrigerants and insulators, 
but have been studied for use as gen- 
eral inhalation anesthetics.’ 


MATERIALS AND METHODS 


The experimental gases examined were 
perfluoromethane (CF,), perfluoroethane 
(C.F,), and perfluoropropane (C,F,). They 
are supplied at laboratory grade with a 
minimum purity of 99 mole%. Perfluoro- 
methane is 99.7 mole% pure and is contam- 
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inated only with air and moisture. Per- 
fluoroethane is 99.6 mole% pure and, in 
addition to air and moisture, may contain 
traces of nontoxic halocarbons (Freon. 13, 
Freon 14 [CF], Freon 114, Freon 115, and 
Fluorocarbon 125).°** Perfluoropropane is 
99.0 mole% pure, and, like C,F,, may con- 
tain traces of nontoxic halocarbons in addi- 
tion to air-and moisture, None of the gases 
contain any traces of acidity (hydrogen 
fluoride). 

The. gases were obtained in 30 x 5-em 
lecture bottles and transferred by way of 
rubber tubing and adapters to syringes for 
injection. Gas was allowed to flow for 6s 
through the transfer system to clear it of 
air.. Then a l-cc tuberculin syringe was 
attached and filled, using the gas pressure 
to push out the plunger. A 30-gauge needle 
was attached to the syringe, and the needle 


= and hub of the syringe were cleared of air 


by depressing the plunger to the amount 
intended for injection into the animal eye 
(0.4 or 0.2 èc). 

New Zealand red rabbits (2.2 to 3.0 kg) 
were anesthetized with intravenous pento- 
barbital sodium and topically applied prò- 
paracaine hydrochloride. The pupils were 
dilated with 1% tropicamide and 10% phe- 
nylephrine. hydrochloride. The gases were 
injected into the bottom of the vitreous 
cavity, with the animal’s head held in a 
vertical position, to prevent escape of the 
gas from the entrance site. The needle 
position and the formation of the bubble 
were observed with an indirect ophthal- 
moscope. Eighteen eyes were injected with 
0.4 ce of the experimental gases: six with 
CF, six with C,F,, and six with C.F, An 
additional 18 eyes were injected with equal 
amounts of air, SF,, and octofluorocyelobu- 
tane (C,F,) for comparison. Octofiuorocy- 
clobutane is a cyclic perfluorocarbon that 
has also been reported for use as an intra- 
vitreal gas tamponade. In a further exper- 
iment to elucidate the cataractogenic 
effect of gases, six eyes were injected with 
0.2 cc of C,F,. 

The eyes were examined daily by indi- 
rect ophthalmoscopy, and the days of max- 
imum expansion and the disappearance 
times of the gas bubbles were determined. 
The lens vitreous and retina were 
inspected at each examination for patho- 
logic changes. 

Two eyes of animals injected with 0.4 cc 
of each of the three experimental gases 
were enucleated, fixed, and embedded in 
paraffin and a mixture of resins (Araldite) 
for microscopic study. The superior pole of 


the eye was marked with a scleral suture, 
and sections were cut to compare the upper 
aspect of the retina with the lower pcrtion 
of the retina. Because the gas bubble was 
maximally in contact with the upper part 
of the retina and minimally or not at all in 
contact with the lower part of the retina, 
an internal control existed for evaluating 
any effect of the gases on the retina. 


RESULTS 


The maximum expansion of CF, 
was obtained in one day; the gas was 
present. in all eyes at five days and 
totally absent by seven days. Maxi- 
mum expansion of C.F, was obtained 
on the third day; it was present in all 
at 15 days and totally absent by 17 
days. Maximum expansion of C,F, 
was obtained on the third day; it was 
present in all eyes at 25 days and 
totally absent by 34 days. The reduced 
volume of C,F, (0.2 ec) also reached 
maximum expansion on the third day; 
it was. present. in all eyes at. 17 days 
and absent at 21 days. Sulfur hexa- 
fluoride reached maximum expansion 
on the second day; it was present in all 
eyes at six days and totally absent by 
eight days. . Octofluorocyclobutane 
reached maximum. expansion on the 
second day; it was present in all eyes 
at eight days and totally absent by ten 
days (Fig 1). 

Posterior subcapsular cataracts 
were observed in some of the eyes as 
early as three days after injection. 
There were no cataract changes in six 
eyes. injected with CF,. Cataracts 
developed in five of six eyes injected 
with. CF, and in six of six eyes 
injected with C,F,. When the volume 
of C.F, injected was reduced to 0.2 cc, 
the incidence of cataracts dropped to 
one of six eyes. Cataracts were caused 
by SF, in one of six eyes and by C,F, 
in six of six eyes. The minimum cata- 
ractous change was a diffuse granu- 
larity beneath the posterior capsule. 
More severe changes include a dense- 
ring opacity. Mild cataract changes 
tended to recede and disappear. More 
severe changes would also recede but 
might leave a permanent opacity (Fig 


intravitreal Perfluorocarbons—Lincoff dy 








Fig 1.—Average «isappearance times of 0.4-cc injection of gases. 
Experimenta’ gases (black areas) are perfluoromethane (CF,), 


vitreous clouding was 
yes after gas injection 
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‘their duration. Slight 
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: prətein flare. When more 
severe clouding: occurred, individual 
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in the vitreoas as well. No changes 
were noted a the retina, 

Light ard electron microscopic 
studies of the retina of eyes from each 
group of gas-treated animals found 
the eytoarehi ceeture of the superior 
half of the retina to be the same as 
that of the inferior (control) portion of 
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perfluorostmane (C,F,), and perfluoropropane (C.,F,). Gray areas 
are sulfur exafiuoride (SF,) and octofluorocyclobutane (C,F,). 
White baris ai. 


Fig 2.—Residual ring opacity in lens of rabbit 20 days after eye 
was injected with 0.4 cc. of perfluoropropane. Cellular aggregate 
in vitreous can be seen (out of focus) centrally. There are residual 





gas bubbles at top of eye. 


cataracts. in six of six eyes. The inci- 
dence of cataract was reduced to one 
of six eyes, when the volume of C,F, 
injected was reduced to 0.2 cc. At this 
volume, only half of the lens. surface 
was covered af maximum expansion 
and the duration of contact was 
reduced by a third. Even so, one might 
have expected eataractous changes in 
the superior half of the lens, because 
cataracts develop as early as the third 
day when the entire posterior lens 
surface is covered. It would seem that 
if a substantial portion of the capsule 
is free of contact from the gas it 
provides some’ protection ‘to the 
remaining portion. Injections of 0.4 ec 
of CF, and SF,, which covered less 
than half the iens capsule at maxi- 
mum expansion, also had little cata- 
ract effect. In larger volumes, howev- 
er, SF, uniformly caused cataracts in 
rabbits. The observations corroborate 
those of Fineberg et al’® and Schoch,“ 
who found that the cataracts are not 
the result of a chemical effect of the 
gas but are rather due to a mechanical 
interference with transport across the 
posterior capsule. Large bubbles are 
tolerated and cataracts are avoided in 
patients by positioning the patient so 
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that the bubble does not come in con- 
tact with the lens. 


CONCLUSION 


Three. perfluorocarbons, CF,, C.F,, 
and CF., have been found to be likely 
substitutes for SF, in retinal or 
vitreous surgery: CF, has longevity 
characteristics almost identical to SFe, 
C.F, stays 2.6 times longer than SFe 
and C,F; stays four times longer. The 
gases are inert and in laboratory 
grade are free of toxic contaminants. 
The cataractogenic effect is mechan- 
ical and is common to all the gases 
tested. There is no discernible damage 
from the gases to the retina. 
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Intraorbital Aerocele 





Melvin L. Haller, MD; Alvin H. Brackup, MD; Felix Shiffman, MD 


® We describe a patient with the rare 
finding of intraorbital aerocele. The evalu- 
ation, including x-ray films and computer- 
ized tomographic scan, the differential 
diagnosis, and treatment are discussed. 
The uniqueness of such a lesion and its 
implications for ophthalmic and otolaryn- 
gologic surgery is emphasized. 

(Arch Ophthalmol 98:1612-1613, 1980) 


eroceles of the orbit are rare. We 
have been able to find only one 
similar case’ reported in the litera- 
ture. We present a case that is unique 
in that it occurred as a complication of 
a common otolaryngologic procedure 
(ie, turbinectomy), and is the only case 
to our knowledge that has been dem- 
onstrated by computerized tomo- 
graphic (CT) scan. 


REPORT OF A CASE 


A 33-year-old man came. to our office 
with a several-month history: of pain 
around the right eye, accompanied by bulg- 
ing of that eye, especially after blowing his 
nose. Two years prior to this visit, he had 
undergone a septoplasty and- partial 
turbinectomy of the right middle turbi- 
nate. The surgery was performed to àlle- 
viate the impact of a deflected septum 
against the right middle turbinate.” The 
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Fig 1.—Caldwell's view of skull shows an oval-shaped radiolucen- 
cy (arrows) along medial border of right orbit. 


Arch Ophthaimo!l—Vol 98, Sept 1980 


septum. was obstructing the right meatus, 
resulting in multiple episodes of severe 
right frontal, ethmoid, and maxillary sinu- 
sitis. X-ray films at that time failed to 
reveal any air in the orbit. The surgery was 
successful and the patient did not experi- 
ence sinusitis postoperatively. 

_The ocular examination revealed correct- 
able visual acuity to 20/20 in each eye with 
normal motility and ocular tensions of 15 
mm Hg in each eye. The rest of the find- 
ings on ocular examination, including 
study of external structures, pupils, fundi, 
and visual fields, were unremarkable. Her- 
tel exophthalmometry was measured at 15 
mm in each eye with the base of 95. 
However, on blowing his nose, the patient 
was able to cause proptosis of the right eye, 
which he could digitally reduce. This was 
occasionally accompanied by a trumpeting 
sound. 

Orbital x-ray films, including Caldwell’s 
and Water’s views (Fig 1 and 2) as. well as 
polytomography, now revealed a large, 
sharply delineated, circular radiolucency in 
the superior, posterior nasal quadrant of 
the right orbit. A CT scan revealed a bony 
defect along the superior lateral margin of 
the right ethmoid, with an aerocele extend- 
ing through the defect into the right orbit. 
The aerocele entered the muscle cone and 
approached the optic nerve (Fig 3). 

The patient then underwent a surgical 
exploration through a superior nasal 
approach to the orbit. At surgery, a poly- 
poid mass that extended into the right 
orbit from the ethmoid sinus was isolated 
and excised. A silicone-rubber sheet was 
then placed over the bony defect to prevent 
recurrence, 





Pathologic examination of the speeimen 
revealed a sac lined with respiratory epi- 
thelium, both cuboidal and stratified squa- 
mous type, surrounding a central, empty 
cavity. The postoperative course was unre- 
markable and the patient has been asymp- 
tomatic for more than two years. 


COMMENT 


Aeroceles or pneumatoceles are air- 
containing sacs, once referred z0 as 
“tumeur gazeuse” or “tumor Aatu- 
lans.” Aeroceles differ from tissue 
emphysema in that they are sacs con- 
taining air delineated from the sur- 
rounding tissue. However, emphyse- 
ma is fine bubbles of air interspersed 
in cellular tissue.’ 

Air in the orbit is most commonly 
seen by the ophthalmologist after 
fracture of one of the bones compris- 
ing the orbit, resulting in a communi- 
cation with one of the surrounding 
sinuses. The air will either be free and 
nonencapsulated or in the tissue in the 
form of emphysema. Less frequently, 
gas may be formed in the orbit sec- 
ondary to bacterial infection.’ Howev- 
er, this gas is also nonencapsulated 
(unless it is in an abscess cavity). 

Aeroceles of the orbit are rare, and 
a review of the literature revealed 
only one reported case in which an 
aerocele occurred after the repair of 
an orbital floor fracture. A loculated 
air-containing sac communicating 


with the maxillary sinus and sur- 





Fig 2.—Water’s view demonstrates that radiolucency (arrows) 


does not change its superomedial location in orbit when position 


of head changes. 
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sac. The “ball” may be a small piece of 
granulation tissue, periosteum, dura, 
or bone. If the fistula is small enough, 
it may act as a “ball-valve” without 
additional tissue. 

Aeroceles were first reported by 
Chiari in 1884." At necropsy, he noted 
a large, air-filled cavity in the frontal 
lobe and the ventricular system. He 
also located a tiny fistula between the 
ethmoid and frontal cavity and theo- 
rized that the explosive force of sneez- 
ing caused the ingress of air. 

In 1913, Luckett" and Stewart’ were 
the first to discover such a lesion by 
roentgenography. To our knowledge, 
the case reported herein is the first to 
demonstrate such a lesion by CT 
scan. 

The differential diagnosis in pa- 
tients with a prior history of nasal or 
sinus surgery includes all causes of 
unilateral exophthalmos, particularly 
orbital mucocele, encephalocele, and 
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Fig 3.—Computerized tomographic scan. Corona! (left) and axial 
transverse (right) views demonstrate aerocelé (a) in right super- 
omedial aspect of orbit. It communicates with etiamoid sinus (e) 
through defect in medial orbital wall. Right globe (g) is deviated 
anterolaterally by aerocele. 





meningomyelocele. Once the presence 
of air in the orbit has been established 
by. the clinician, fracture of orbital 
bones, as well as gas produced by 
bacteria from an infested sinus or 
osteomyelitis, must be considered. 

An important clinical sign in the 
diagnosis of an aerocele is the ability 
to reduce the lesion with pressure, as 
in our patient. Prior to surgery, x-ray 
films are essential, iacluding CT 
scans, which ean clearly. localize and 
delineate the extent of the lesion, 
allowing easier preoperative planning 
and approach te the lesioa. After nasal 
or sinus surgery, such as repair of 
orbital floor fractures and dacryocys- 
torhinostomies, patients must be cau- 
tioned not to cough, sneeze, or blow 
their nose. 
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Ocular Lateropulsion 


A Sign of Lateral Medullary Disease 





Kenneth T. Meyer, MD; Robert W. Baloh, MD; Gregory B. Krohel, MD; Robert S. Hepler, MD 


© Four patients with clinically localized 


lesions in the lateral medulla exhibited a 
tonic bias of their eyes toward the dam- 
aged side despite full extraocular move- 
ments. Each reported that his eyes were — 
being pulled toward the involved side. 


Although the tonic bias was most promi- 


nent when fixation was. inhibited, it also 


occurred with fixation and interfered with 


saccadic and smooth-pursuit eye move- 


ments. Saccades were hypometric when 
directed against the bias, whereas they 
“ were hypermetric: when directed toward 


the side of the lesion. Smooth pursuit 


toward the intact side was severely 
impaired, whereas pursuit in the direction 
of the bias was normal or near normal. 
‘Lateropulsion of the eyes seems to be a 
-unique sign of disease in the lateral 
“medullary region of the brainstem. 

(Arch Ophthalmol 98:1614-1616, 1980} 


i eo oaol of signs and symp- 
i ams produced by lesions in the 

lat ral region of the medulla oblonga- 
< tawas described by Wallenberg.’ The 
major features of this syndrome are 


„as follows’: (1) ipsilateral loss of pain: 
«. and temperature sensation in the face 


owing to involvement of the spinal 
tract of the fifth nerve; (2) contralat- 
eral loss of pain and temperature sen- 
sation in the trunk and limbs from 
involvement of the spinothalamic 
tract; (8) ipsilateral Horner’s. syn- 
drome from compromise of the des- 
cending sympathetic fibers in the 
medullary reticular formation; (4) dys- 
arthria and dysphagia from ipsilateral 
weakness of the palate, pharynx, and 
larynx secondary to involvement. of 
the nucleus ambiguus; (5) ataxia of the 
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a ipsilateral limbs owing to involvement 
-of the cerebellum or the inferior cere- 
bellar peduncle; and (6) vertigo and 


nystagmus from compromise of the 
inferior vestibular nucleus. 

Bjerver and Silferskiéld’ reported 
that in patients with lateral medullary 
infarctions, so-called lateropulsion of 
the body developed. The patients felt 
as though their bodies were ‘being 
pulled to one side and counteracted it 
consciously. They fell toward the side 
of the lesion when walking with their 
eyes closed and on Romberg testing. A 
similar phenomenon has been re- 
ported to affect ocular movements, 
producing a marked tonic bias toward 
the side of the lesion despite retained 
ability to execute full extraocular 
movements.** In the present report, 
four patients with lesions of the later- 
al medullary plate and lateropulsion of 
the eyes are described. 


REPORT OF CASES 


Case 1.—A 58-year-old man was in good 
health except for coronary artery disease 
that required bypass surgery. While work- 
ing at his desk, he suddenly experienced 
the sensation that the numbers on the page 
were racing across his visual field from left 
to right, and he noticed that his eyes were 
being “pulled to the left.” On standing, he 
noted a tendency to stumble to the left. He 
suffered a wave of nausea and vomited. 
About this time, he noti¢ed a cold sensation 
on the left side of his face and numbness 
there as well. He had vertical diplopia when 
looking to the left. 

The mental status was normal, as were 
the results of a sensory examination of the 
extremities: There was dysmetria in the 
left upper and lower extremities. The 
patient leaned to the left while sitting and 
was unable to stand unsupported without 
falling to the left. Cranial nerve examina- 
tion demonstrated 20/20 visual acuity in 
each eye, with normal results of ophthal- 
moscopic examination; visual fields were 
full to confrontation. The left pupil was 3 
mm and the right was 4 mm; there was 
ptosis on the left. Pain and temperature 
sensation were decreased in the distribu- 





tion of the left trigeminal nerve. 

The extraocular movements were full, 
despite a tonic pulling of the eyes to the 
left. This tonic deviation of the eyes was 
particularly evident when the patient was 
asked to stare ahead without fixating on a 
specific target. It was most prominent 
when the patient was asked to shut his eyes 
and the examiner opened them without 
warning. Smooth pursuit was saccadic 
against the tonic deviation, and refixation 
saccades. were consistently hypometric 
against the deviation. The patient had 
difficulty initiating saccades to the right, 
but he was able to overcome the problem by 
blinking at the start of the eye movement. 
Saccades to the left were normal. Sponta- 
neous nystagmus was present, with rapid 
component to the right in the midposition 
and on right lateral gaze and to the left on 
left lateral gaze. The amplitude of optoki- 
netic nystagmus was reduced when objects 
moved to the patient’s right compared with 
when they moved to the left. There was a 
skew deviation, with the left eye being 
hypotropic. 

The ‘constellation of findings was. con- 
sistent: with infaretion of the left lateral 
medulla, producing many of the features of 
classic “Wallenberg’s syndrome. Within 
hour's of the onset of the illness, the patient 
reported marked improvement in his oscil- 
lopsia. During a period of one week, the 
leftward leaning of the body had improved 
somewhat, and the patient was able to 
walk with a cane. The nystagmus and the 
ocular lateropulsion dissipated, although 
the anisocoria remained. 

Eye movements were recorded with de 
electro-oculography (EOG) as previously 
described.” The leftward lateropulsion of 
the eyes. was particularly evident when 
fixation was broken by darkening the room 
(Figure, left, A). With a series of rapid and 
slow: movements, the eyes tonically de- 
viated to the left, and the spontaneous 
right-beating nystagmus was inhibited. 
When the lights were turned on again, the 
eyes returned to the midposition with a 
series of small amplitude saccades. Volun- 
tary saccades were hypometric against the 
lateropulsive bias (ie, to the right) and 
normal to hypermetric with the bias (Fig- 
ure, left, B). Smooth pursuit was saccadic 
against the bias to the right, but was only 
minimally impaired to the left (Figure, 
left, C). Optokinetic nystagmus was asym- 
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‘ear-old woman suddenly 
Hi-sided occipital head- 
numbness of the right 
de of the tongue. Shortly 
“noted incoordination of her 
leg, as well-as visual blur- 
oscillopsia. She felt as 
ng pulled to the right. 
s normal, as were motor 
ngation. There was marked 
eé tight upper and lower 
‘ ji sual. acuity was 20/20 in 
each eye, with Tull visual fields to confron- 
tation. The pagils were 3 mm in both eyes 
and were normally reactive to light. There 
was decreased pain and temperature sen- 
sation in the-distribution of the right tri- 
geminal newe, and the patient was 
dysarthric. ee 

Despite full extraocular.: movements, 
there was a «cnjugate bias of the eyes, to 
the right tha: was most pronounced when 
‘fixation was inhibited (Figure, right, A). 
Skew deviation with a right hypotropia 
was noted. There was prominent left-beat- 






-iing nystagmeswith-a small vertical compo- 
“nent in the midposition; the horizontal 
-egmponent was accentuated on left lateral 
“gaze, whereas 


‘the vertical component was 
| with right lateral gaze. Sac- 
deft were e hypometric; saccades 





Lights Off 


to the Aine were hypermetric with envious 
overshoot of the intended target (Figure, 
right, B). Smooth pursuit was saccadic to 
the left (against the tonic bias) and rela- 
tively smooth to the right (Figure, 
right, C). 

The patient underwent an examination 
that included cranial computerized tomog- 
raphy and visual-evoked responses, both of 
which gave normal] results. The CSF cell 
count was. abnormal, with nine lympho- 
cytes per cubie millimeter and a slightly 
elevated protein concentration (54 mg/dL); 
but, the y-globulin concentration was 
normal. The eye. movement disorders 
improved slowly during a period of days, as 
did the right-sided cerebellar dysmetria. 

The findings i in this case were consistent 
with disease in the right lateral medullary 
region. Though the cause remains uncer- 
tain, the CSF findings raised the possibili- 
ty of focal encephalitis or an initial bout of 
multiple sclerosis. 

¿ Case. 3.-A 32-year-old woman was 
admitted to the hospital after the sudden 
onset of numbness of the right side of the 
face, difficulty coordinating movements of 


her right arm and leg, nausea, vertigo, and. 


a tendency to fall to the right. She com- 
plained that her eyes were being drawn to 
the right, and effort was required to over- 
come this. History included poliomyelitis at 
the age of 3 years, and some residual 
extremity weakness was present. She had 


Lights. Off 
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Lights On 
+ 


been taking birth control pills for approxi- 





mately one year prior to her present: prob- 
lem. 

Mental status was normal. There was 
decreased sensation to pinprick in tke left 
arm and leg. Cerebellar examination dem- 
onstrated dysmetria in the right arm. Sta- 
tion and gait could not be evaluated 
because of the residual weakness from 
poliomyelitis. Cranial nerve examination 
revealed a visual acuity of 20/20 it each 
eye, and ophthalmoscopic examization 
results were normal. Visual fields were full 
to confrontation: The right pupil was 2 mm 
and the left was 4 mm; there was ptosis on 
the right. There was diminished sensation 
to pinprick and fine touch throughoat the 
distribution of the right trigeminal nerve, 
anda decreased corneal reflex on the 
right. i 

A tonic bias of the eyes to the right wase 
present, despite: full extraocular move- 
ments..Left-beating horizontal: nystagmus 
was present in the midposition and on. lef t 


‘lateral gaze. The nystagmus reversed 


direction on right lateral gaze, as well as 
when fixation was inhibited with eye cdo- 


sure or darkness. As in the other two cases, 


smooth pursuit was saccadic against the 
bias. Optokinetic nystagmus wa. also 
reduced when the stripes moved against 
the bias. o o 0. 

These: findings were. “cohsistent with: 
infarction of the right lateral medulla, The- 
patient’s nystagmus and vertigo. disap... 
peared after Approximately two weeks: 
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Lights On. 
Foe. 


Etectro-oculographic recordings in cases 1 (left) and 2 (right). A, Ocular lateropulsion with and without fixation, B, 
Velantary saccades. C, Smooth pursuit. in part A, patient was asked to maintain fixation on central dot. In parts B 
ane C, patient was asked to follow laser dot as it moved stepwise (B) and in sinusoidal fashion (C). Upper traces, 
signal: lower traces, monocular horizontal eye movements. 
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The marked gaze preference. to the right 


improved during that period, but did not 
entirely dissipate. The sensory deficits in 
the left side of the body and right side of 
the face persisted. 

Case 4.—A 32-year-old woman with mul- 
tiple sclerosis had vertigo, vomiting, dysar- 
thria, dysphagia, and urinary retention. 
Shortly thereafter, she complained that her 
eyes were “being pulled to the right.” 

The patient’s mental status and sensory 
examination results were normal, but her 
extremities were weak from previous exac- 
erbations of multiple selerosis.. There was 
dysmetria in the right ‘upper and- lower 
extremities. Visual acuity was. 20/20 in 


each eye, and visual fields were’ full to. 
confrontation. Weakness of the muscles ‘in - 
the right side of the face was consistent 
with involvement. of the ‘seventh nerve- 


nucleus. 

The eye movements were similar. to 
those in the preceding. cases: There. was 
lateropulsion of the eyes to the right, de- 
spite full extraocular. movements. Left- 
beating nystagmus was present in midpos- 
ition and on gaze to. the left. Smooth pur- 
suit was saccadic to the left (against the 


lateropulsive bias); and saccades were- 


hypometric to the left.as well. There was 


skew deviation with ‘the right eye Hypo- 


tropic. 


These findings suggested a plaque in the - 


right pontomedullary: region, with resul- 
tant lateropulsion of the eyes to the right. 
The patient’s condition became. progres- 
sively worse, and generalized muscle weak- 
ness and inability to void or swallow devel- 
-oped. A bilateral internuclear ophthalmo- 
plegi ensued. Her condition failed to 
respond to steroid therapy, and she was 
transferred to a nursing home. 


COMMENT 


Lateropulsion ‘is a striking abnor- 
mality of eye movements in some 
patients with  Wallenberg’s -syn- 
drome.** Such. patients retain full 
range of extraocular movements yet 


have a conjugate bias of the eyes 


toward the side of the lesion. They are 
aware that their eyes are being drawn 
toward that side; although they are 
able to overcome the bias with effort. 
Lateropulsion is accentuated with 
eyelid closure. Thus, it is useful for the 
examiner to ask the patient to close 
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his eyes, then open the lids. without 
warning to examine the tonic devia- 
tion. 

Retention of ful! extraocular move- 
ments despite a lateropulsive bias 
seems to localize disease in the lateral 
medullary plate. A tonic deviation. of 
the eyes despite full extraocular 
movements occurs in patients: with 
peripheral vestibular disease; -but 
only when fixation is prevented. Addi- 
tionally, such patients do not demon- 
strate the abnormal saccades seen in 
patients with lateral medullary dis- 


ease.’ 


-Lateropulsion of the eyes can be 


differentiated. from abnormal. eye 


movements. seen in other disorders. 
Acute, unilateral frontal lobe lesions 
cause tonic deviation of the eyes to the 


‘side of the lesion, but saccades to the 


contralateral side are decreased.” In- 
faretions involving the pontine. par- 
amedian reticular formation produce 
contralateral eye deviation and ipsi- 
lateral gaze paralysis.’ Unlike the 
patients described by us, these pa- 
tients.cannot move their eyes beyond 
the midline. Lesions in the posterior 
hemisphere produce defective smooth 
pursuit ipsilaterally, but no eye devia- 
tion.’ Patients with unilateral lesions 
of the cerebellum are unable to main- 
tain eccentric gaze toward the dam- 
aged side and may have many of the 
same abnormalities of smooth pursuit 
and saccades seen in our patients. 
They do not, however, have a tonic 
deviation of the eyes from the midpos- 
ition. Thus, ocular lateropulsion pro- 
vides useful localizing information. 
The other notable abnormalities of 
extraocular movements in patients 
with Wallenberg’s syndrome are nys- 
tagmus,. skew deviation with the 
affected side hypotropic, head tilt, 
hypometric saccades to the side oppo- 
site the lesion, and poor smooth pur- 
suit to that side.*®" The nystagmus is 
directed away from the side of the 
lesion under conditions of fixation and 
may diminish or chenge direction with 
loss of fixation. The rapid component 
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of nystagmus may be a corrective 


saceade in response to the tonic latero- 
pulsive movement that creates the 
slow component. The direction of nys- 
tagmus, therefore, is opposite the side 
of the lesion in primary gaze. 

The saccadic and smooth-pursuit 
systems demonstrated similar abnor- 
malities in all four cases, as well as in 
those cases of Wallenberg’s syndrome 
reported elsewhere.“  Saccades 
against the lateropulsive bias (ie, to 
the side opposite the lesion) were uni- 
formly hypometric and undershot the 
intended target. Saccades toward the 
bias were normal to hypermetric. All 


~of our patients demonstrated saccadic 
“smooth pursuit when their eyes moved 


against the tonic lateropulsive bias. 
Saceadic smooth pursuit is, however, 


-also associated with vestibular,’ brain- 


stem,’ posterior hemisphere," and 
cerebellar’ disease and thus is usually 
of little localizing value. 

Wallenberg’s syndrome is produced 
classically by infarction of the lateral 
medullary plate.’ Lateropulsion of 
the eyes, however, has been. reported 
in cases of acoustic neurinoma and 
posterior fossa meningioma. In the 
present report, two patients with pre- 
sumably nonvascular origin of ocular 
lateropulsion are described. One pa- 
tient definitely had multiple sclerosis 
and the other may have had multiple 
sclerosis, although the diagnosis could 
not be confirmed. Thus, lateropulsion 
of the eyes occurs not only with 
infarction of the lateral medullary 
plate, but also is associated with dis- 
ease in this area from several other 
causes, 

Although three of the patients 
described herein showed marked im- 
provement in the eye movement disor- 
ders during a period of one to two 
weeks, others have reported cases 
with little improvement in lateropul- 
sion during a period of years. Thus, 
lateropulsion of the eyes is a substan- 
tial disturbance to the patient, as well 
as a useful localizing sign to the diag- 
nostician. 
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Pseudotumor of the Orbit and Retroperitoneal f 


A Form of Multifocal Fibrosclerosis 


Alan B. Richamis, MD; Harold W. Skalka, MD; Floyd J. Roberts, MD; Andrew Flint, MD 


- # A patient with advanced renal failure 
and bilateral ‘exephthalmos ‘was found to 
.. have urinary struction caused by retro- 
ii peritoneal floensis, as well as bilateral 
; seucietumors. Pseudotumor of 
especially when tilateral, has 
soclate! with a wice variety of 
ditions. Although the asso- 
tp mturor and retroperitone- 
al fibros ; _umeommon, any patient with 
bilateral ‘orbital: pseudotumor and renal 
insufficiency should be examined for the 
possible presence of a treatable urinary 
obstruction. 

(Arch Ophitraimo! 98:1617-1620, 1980) 










: Bees erita pseudotumor is of- 
ten associsted with systemic dis- 
ease such as sarcoidosis, Wegener’s 
-) granulomatosis, Waldenstrém’s mac- 
< roglobulinem:z, polyarteritis nodosa, 
-> the lipidoses: chronic myositis, and 
others. Pseudotumor of the orbit has 
been reported to be associated with 
several forms af fibroscleresis, such as 
retroperitones. fibrosis,'’?"' Riedel’s 
sclerosing thyroiditis," and seleros- 
ing cholangitis tt 

A patient with advaneed chronic 
renal failure and bilateral exophthal- 
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mos is described here. The purpose of 
this article is to alert the clinician to 
the possibility of potentially treatable 
renal. problems (urinary obstruction) 
in patients with exophthalmos and 
renal failure. 


REPORT OF A CASE 


A 66-year-old woman was transferred 
from another hospital for management of 
renal failure. She had a three-year history 
of generalized weakness ‘and overall 
decline in health, more notable during the 
last three months. Symptoms of uremia 
had been present for three months. The 
patient had: noted increasing painless pro- 
trusion of the right eye for the previous six 
months. 

The patient had undergone no surgery or 
previous hospitalizations. There was no 
history of headaches, and the patient had 
never been treated with methysergide. 


-There was no. history of thyroid disease. 
_There was no family history of significant 


ocular or renal disease. 

- Physical examination disclosed a stupor- 
ous, uremic elderly woman. Abnormal sys- 
temic findings consisted of a firm mass 
palpable in the right upper quadrant of the 
abdomen and effusion in the right knee. 

Ophthalmologic examination showed 
best corrected visual acuity of 6/13- OD, 
6/18 OS. Bilateral exophthalmos (OD, 23 

mm; OS, 22 mm; and base, 93 mm) was 
present (Fig 1 and 2). Both globes demon- 
strated resistance to retroplacement. A 
mass was palpable inferotemporally just 
behind the right orbital rim. An afferent 
pupillary defect was present in the right 
eye. Visual-field testing was difficult 
because of the patient’s stuporous condi- 
tion, but results appeared to be normal 
to confrontation. Fundus examination. 
showed 1+ temporal pallor in both eyes, 
with prominent horizontal chorioretinal 
folds in the posterior poles. 
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protein, 4.5 g/ 
Protein electro 
y-globulin conc 
clear antibodies. 
were negative. Th 
g/dL; triiodothyronine up 7 : 
thyroid-stimulating hormone, 13 U/mL. 

Roentgenograms of the kull, sinuses, 
and orbits, including optic feramen. views, 
were normal. Right and lef knee roent- 
genograms, showed sclerotic changes and 
bone softening : and. compression that were 
compatible with a variety of causes rang- 
ing. from storage disease: xo metastatic 
disease. 

Contact A- and B-scan ultrasonography 
(Fig 8 and 4) showed enlargement-of all 
extraocular muscles in both eyes, as well as 
bilateral inferonasal orbital masses. The 
ultrasonic picture was thougkt to resemble 
endocrine orbitopathy in beth eyes, with 
pseudotumor-like masses present inferona- 
sally. Visual-evoked responses were ini- 
tially unrecordable but later showed poor 
responses in both eyes (betaer in the left 
eye) with increased latency to light flash 
and coarse-patterned stimuli 

The patient was treated with peritoneal 
dialysis and hemodialysis. Cystoscopy and 
bilateral retrograde urography showed 
extrinsic obstruction of both ureters. A 
right flank exploration disclosed a large 
mass surrounding and in4ltrating the 
right kidney. Both ureters were enveloped 
in a fibrotic tissue mass. A biepsy specimen 
of this mass demonstrated eonnective tis- 
sue of varying degrees of maturity, with 
interspersed collections of lymphocytes 
and inflammatory cells (Fig 5). Most of 
these cells were lymphocytes. 

It could not be clearly ascertained wheth- 
er the periureteral tissue thac was biopsied 
represented a malignant or a benign infil- 
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Fig 2.—View of patient from Fig 1, showing exophthalmos n both 
eyes, greater on right than on left. 


Fig 3.—Contact scans of inferonasal orbit Fig 4.—A-scan biometry of thickness of right superior rectus muscle (between arrows), 
of right eye. Top, A scan, Mass lesion of showing marked thickening. Each scale division of reticule above echo display repre- 
low sound reflectivity (between arrows). sents approximately 0.75 mm. 

Bottom, B scan. interior of globe off pho- 

tograph to left. Inferonasal orbitai tissues 

are shown, with essentially echo-free area 

(arrows) of mass lesion. 





Fig 5.—Retro-orbital adipose tissue (left) and perirenal soft tissue (right) exhibit partial replacement 
by fibrous tissue. Lymphocytic infiltrate is present in loosely textured areas (hematoxylin-eosin:; 
left, original magnification x 30; right, original magnification x 50). 


N 
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, trative process, and biopsy of the right 


orbital mass was performed. At surgery, 
the orbital mass was found to be white and 
extremely firr:..A biopsy specimen demon- 
strated tissuecsanilar to that found in the 
retroperitoneal area (Fig 6), and a patho- 
logie diagnose of fibrosis and chronic 
inflammation compatible with idiopathic 
retroperitonez! fibrosis and orbital pseudo- 
tumor was made: 

Betamethaspae (Celestone), 0.5 mL, was 
injected subcendunctivally in the right eye 


“without noticeable improvement. Oral ster- 


oid therapy wes not considered advisable 
because of the-patient’s systemic problems. 
A-right nephmctomy tube was placed, and 
satisfactory renal function was maintained 
for several months without dialysis. Oph- 
thalmclogic examination several months 
later showed visual acuity and exophthal- 
mometry readings to be unchanged from 
those ef the initial examination. 

At present, the patient’s condition is 
being maintaxmed with hemodialysis twice 
weekly, and ste retains a functioning right 
nephrestomy tube. 


sCOMMENT 


The presence of bilateral orbital 
pseudotumors should raise the suspi- 
cion of a coexisting systemic disor- 
der’ Pseudoiumor of the orbit has 
been associated with a wide variety of 


: systemic diserders, including polyar- 


teritis nodess, Wegener's granulo- 
matosis,’ taberculosis,“ syphilis,’ 
sarcoidosis, ‘Waldenstrém’s macro- 
globulinemia” the lipidoses,* chronic 
myositis,” eral others. Some authors 
reserve the term “idiopathic pseudo- 
tumor” for cases. in which no identifi- 
able cause er associated condition can 
be found. 

Aceording te Duke-Elder, 0%% 
pseucotumer of the orbit may present 
one of three distinct histologic pat- 
terns:.(1). ebronie inflammatory cells 
surrounded by dense fibrosis, (2) 


benign lymphoid hyperplasia, which 


may be aggravated into follicles with 


oou mature anc fully developed lympho- 


peue 


cytes, and (3) granuloma with epithe- 


lioid and giant cells, most commonly 
seen invadipese tissue where fat necro- 
sis has oceurved with resultant granu- 
lomatous infiltration. 

A fibrotiz process with associated 
inflammation; similar to the first his- 
tologie patzern of pseudetumor, may 
affect a number of different organ 
systems. Lepending on the site of 
involvement. the process may be 
called retreperitoneal fibrosis," me- 
diastinal fibrosis," sclerosing cho- 
langitis,° er Riedel’s sclerosing thy- 
roiditis. "++ The cause of these fibros- 
ing syndromes is unknown, with the 


_ -exeeption of methysergide adminis- 


tration, which has been reported to 
cause retreperitoneal fibrosis, cardiac 


af 
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Fig 6.—Small nodule of lipocytes containing foci of lipophages. 
Encroachment by fibrous tissue may be seen at periphery f 
nodule (hematoxylin-eosin, original magnification x 125). 


failure, and pulmonary fibrosis. The 
use of methysergide has not been 
associated with pseudotumor of the 
orbit. 

Orbital pseudotumor has been re- 
ported in association with sclerosing 
thyroiditis, sclerosing cholangitis,’ 
and retroperitoneal fibrosis." Com- 
ings et al’? described two brothers 
with widespread systemic fibrosis 
encompassing retroperitoneal fibro- 
sis, sclerosing cholangitis, Riedel’s 
sclerosing thyroiditis, and pseudotu- 
mor of the orbit. Although no orbital 
tissue was obtained, both patients had 
exophthalmos and the clinical picture 
of orbital pseudotumor. Comings and 
colleagues suggested that the various 
fibrosis syndromes in their patients 
might all be varying manifestations 
of the same genetic disorder, and sug- 
gested the term “multifocal fibroscle- 
rosis” to denote the unity of these 
disorders. 

Our patient is the third reported 
case of orbital pseudotumor associated 
with idiopathic retroperitoneal fibro- 
sis and is the first demonstration, to 
our knowledge, of the histologic simi- 
larity of the fibrotic process in the 
orbit and retroperitoneal area of the 
same patient. The roentgenographic 
changes in both knees of our patient 
are compatible with an infiltrative 
lesion and could represent the same 
inflammatory fibrotic process present 
in the orbit and retroperitoneum. In 
addition, our patient demonstrated 
primary hypothyroidism of unknown 
cause. Her lack of clinical symptoms 
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(eg, neck pain or goiter) ig not consist- 
ent with the usual course of Riedel’s 
thyroiditis, but a form of inflammato- 
ry fibrosis may also have been present 
in the thyroid gland. The low thyrox- 
ine level and elevated «riiodothyro- 
nine uptake may have been partially 
caused by decreased serum thyroglob- 
ulin concentration, as her serum pro- 
tein level was substantially decreased 
(45 g/dL). 

A retroperitoneal fibresing process 
causing extrinsic uretera: obstruction 
was first described in 1984 by Albar- 
ron,” a French urologis:, Retroperi- 
toneal fibrosis has since been reported 
in association with inflammatory dis- 
eases of the bowel such as regional 
enteritis, ulcerative colitis, diverticuli- 
tis, and. appendicitis." The fibrosis 
may follow repeated infections with 
ascending lymphangitis, adenitis, and 
periadenitis."" Other cases have been 
associated with Henoéh-Schéenlein 
purpura, radiation therapy, and meth- 
ysergide administration. The fibrosis 
may take years to develop. The patho- 
logic appearance of retroperitoneal 
fibrosis is similar to that of the first 
type of pseudotumor already de- 
scribed, ie, chronic inflammation with 
fibrosis. Retroperitoneal fibrosis may 
resemble various stages in the devel- 
opment of nonspecific, nonsuppura- 
tive inflammation in fibrofatty tissue, 
ranging from a subacute process with 
a preponderance of p#lymorphonu- 
clear cells or lymphocytes to a com- 
pletely hyalinized fibrosis." 

Care must be taken to 2stablish that 
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the process is benign, as sclerotic reac- 


tions can be seen with carcinoma of 
the signet cell type, carcinoid tumors, 
reticulum cell sarcoma, and Hodgkin’s 
disease. Fibrosarcoma and well- 
differentiated liposareoma were other 
diagnostic considerations in our pa- 
tient. Similarly, the picture of orbital 
pseudotumor can be mimicked by lym- 
phoma or sarcoma, and some. meta- 
static tumors can present an ultrason- 
ographic picture similar to that of 
pseudotumor. Even “biopsy proved” 
orbital pseudotumors have later been 


found to actually be meningiomas, | 
sinus carcinomas, or inflammation — 
reactions surrounding a tumor. Cau- 
tion, therefore, is in. order regarding 


the interpretation of * _ Peedoamnor 
biopsy specimens, 


In our patient, the biopsy specimens 
from the retroperitoneal masses and 
lymph nodes and from the orbit all : 
indicate a. benign fibrotic disorder. 


The clinical stability of the patient 
during the last 14 months is further 
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evidence of the benign nature of her 
disorder. 

Retroperitoneal fibrosis may be 
mistaken for a malignant tumor at 


time of surgery. Biopsy specimens, . 
when reported as showing only tissue — 

thy: Although the histologic pattern of 
cient." Once the benign nature of the. © 
lesion is realized, however, a surgical _ 


fibrosis, may be regarded as insuffi- 


approach to relieve urinary obstruc- 
tion can be rationally planned. Ne- 
phrostomy is often necessary if the 


patient: is extremely uremic (as was. 
the case in this patient). According 
“to Hache et. al," the best treatment 


is .ureterolysis and intraperitoneal 


‘transplantation of the ureters: by a 


transabdominal approach. Multiple at- 


tempts at reestablishing ureteral 


function in our patient were unsuc- 
cessful, but the patient did have a 
functional nephrostomy and had satis- 
factory renal function without hemo- 


dialysis for a period of ` several 


months. 
The differentiation of thyroid- eye 
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disease {endocrine exophthalmos) and , 
bilateral pseudotumor is often un- 
clear. All rectus muscles were thiek- 
ened in our patient, but this picture 


: can be seen in orbital pseudotumor as 


well as in cases of endocrine orbitopa- 


fibrosis and lymphocytic infiltration 
uld be compatible with both condi- 


i tions, the discrete orbital masses pres- 


ent in both eyes were more consistent 


“with a diagnosis of orbital pseudotu- 


mor., oo 
- Acute orbital pseudotumor often 
demonstrates a dramatic steroid re- 


‘sponse, while early endocrine exoph- 
- thalmos tends to respond only to larg- 
-er doses of steroids.' The orbitopathy 


in our patient showed notable fibrosis 
and would not be expected to respond 


-well to steroid therapy. Subconjuncti- 
val steroids were ineffective, and sys- 
temic steroid therapy was not used 


because of the patient’s poor general 
health. 
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--® A case of eyasthenia gravis in asso- 
‘ciation with sariga orbital pseudotumor 


of lymphoid ofgin is described. To our | 






i ie ig the e second report of 
“such a ease. ; 
(Arca Ophtiine! 98: 1621-1 1622, 1980) 


psendotumor orbitae” is 


Mhe term “ 
applied ¿»s space-oceupying pro- 
cesses of umemeven causes in the orbit 







simulate a neofor- 


mation. Ty: symptoms are pain, 
swelling of the eyelids, chemosis, 
exophthalmas, end motility distur- 




















bances. ee Mar lecal and systemic dis- 
ital pathologic findings 
tht: we af a pseudotumor.“ 
dv re i a rare combination 
of lymphoid pseudotumor orbitae with 
myasthenia gravis and. thrombocyto- 
penia; In article, we present 
another case «2 benign unilateral lym- 
f atien associated with 


veman. first: consulted her 
May 1978 beeause of a 
that prolapsed from 
under ber wpper eyelid. A biopsy 
specimen was idken but proved to be too 
small for a ċoaciesive diagnosis. Because of 
continueus complaints, she was referred to 
us. 

She also gave s history of a variable 
degree of p of both eyes during the 
last ten years, Visaal acuity was 10/10 in 


swollen conju 








tion Feb 14, 1880. 
s; University:of Louvain K. 


to the Ophthalmology De- 
Clinie, Kapucinjnenvoer 33, 
(Dr Missotten). 


amor Orbitae and Myasthenia Gravis 


both eyes, with normal visual fields. 
Although the patient complained of diplo- 
pia when she looked up and to the extreme 
right, testing on Hess screen showed a 
normal balance and motility of both eyes in 
the central area. : 

There was an obvious ptosis of the right 
eyelid; the width of interpalpebral fissure 
was 7 mm on the right and 14 mmon the 
left (Fig 1). An extensive conjunctival 
chemosis prolapsed from under her right 
upper eyelid and a discrete swelling was 
palpated beneath the right upper orbital 
margin (Fig 2). The function of the: orbicu- 
lar muscle had decreased on both: sides. 
Exophthalmometry showed norma! values, 
with the right eye protruding 1 mm more 
forward. The Graefe’s sign and the 
Cogan’s twitch-response* were negative, 
while the Simpson test” and the Tensilon 
test were positive. The anterior chamber 
and fundus of both eyes were normal. 

Echography of the right orbit showed a 
poorly circumscribed mass with a diameter 
of 14 mm situated just underneath the 
upper eyelid. The spikes’ heights varied 
between 40% and 70% on A-scan equipment 
calibrated according to Ossoinig.!® The 
echograms obtained had all the character- 
istics of a- small cellular infiltrate, thus 
suggesting either a sarcoma, a lymphoma, 
or a pseudotumor of the orbit. A second 
biopsy specimen of the subconjunctival 
part of the tumor showed a dense lymphoid 
infiltrate (Fig 3), with some nodularity in 
the submucosa (Fig 4). The nodules corre- 
spond to follicles with a more or less pro- 
nounced germinal center (Fig 5). Between 
these follicles, a dense lymphocytic-plas- 
macytic infiltrate was found. No convine- 
ing arguments for a malignant lymphoma- 
tous process were present, and a diagnosis 
of pseudolymphoma was proposed. 

In addition, clinical neurologic examina- 
tion showed partial facial diplegia, paresis 
of the tongue and uvula, and anteroflexion 
of the neck and the extensor muscles of the 


Fig 1.—Ptosis of right eyelid. 
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left arm. Roentgenograms «nd tomogra- 
phy of skull and orbits, EEGs, and a com- 
puterized axial tomographic scan of the 
skull were normal. 

The electromyographic test for myasthe- 
nia gravis with repetitive stmulations of 
the median nerve was clecrly positive. 
Further clinical examination results were 
normal. Blood test. results with serum 
immunoelectrophoresis as as the. bone 
marrow biopsy specimen were normal, 
Skeletal muscle antibodies were not traced 
in our patient. Roentgenologe polytomog- 
raphy of the mediastinum shewed no signs 
of thymoma. 

The diagnosis of a pseudctumor of the 
orbit associated ‘with myasthenia gravis 
was made, and the patient was treated 
with pyridostigmine bromiee. One year 
later, the patient is receiving pyridostig- 
mine treatment and has. no farther subjec- 
tive complaints. A slight degre of ptosis of 
the right eye is still present: The swelling 
of the conjunctiva receded: and at the 
present, no mass lesion is ps lpable in the 
orbit. 

















COMMENT 


In this study, we report the associa- 
tion. of an orbital unilateral benign | 
lymphoid infiltration ‘together with 
myasthenia gravis. This eombination, 
in association with throm ocytopenia, 
has. only been reported once, to our | 
knowledge.’ In our case, tae blood test 
results. were normal, ang there were 
no signs of general mal gnant lym- 
phoid. invasion. There. was also. no 
intraocular infiltration.” The diagno- 
sis and „prognosis of- lymphoid-mass 
lesions is more difficult. to evaluate 
than those ` of any -oher tumor 
group.’ 

According to Chavis et.al,’ the his- 
tologic nature of the lesion ultimately 





Fig 2.—Tender conjunctival swelling under 
upper eyelid. 
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Fig 3.—Top, Low-power view on conjunctiva showing mucosa 
and submucosa infiltrated by dense lymphoid cell population 


(hematoxylin-eosin, x 80). 


Fig 4.—Bottom left, Low-power view on deeper portion of biopsy 
specimen. Some nodularity can be recognized in dense lymphoid 


infiltrate (hematoxylin-eosin, x 80). 


Fig 5.—Bottom right, Detail of two nodules showing histologic 
picture similar to that of follicle center (hematoxylin-eosin, 


x 200). 





determines the prognosis and the clin- 
ical evolution. Orbital pseudotumors 
usually have a good prognosis, with 
complete spontaneous recovery in 
weeks. Cortisone therapy can be given 
in cases of neurologic deficit, but some 
of the proliferations are resistant to 
corticosteroids." 

Chavis et al" find no clear correla- 
tion between bilateralness and sys- 
temic diseases. In contrast, Blodi and 
Gass’ state that, in adults with bilat- 
eral pseudotumor, an underlying sys- 
temic disease can usually be detected. 
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In addition, they report that a bilater- 
al lymphoid infiltration will eventual- 
ly develop in most patients with uni- 
lateral pseudotumor related to sys- 
temic diseases. 

Patients with myasthenia most 
likely suffer from immunologic defi- 
ciency." Osserman and Weiner” de- 
tected skeletal muscle antibodies 
ranging from 19% in localized nonpro- 
gressive forms of myasthenia to 68% 
in patients with severe disease of 
recent onset. The presence of these 
antibodies, confined to the IgG class, 
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correlates with the clinical course and 
severity of the disease.’ The real 
nature of the antigen, reactive with 
the skeletal muscle antibody, is still 
unknown, and the possibility remains 
that other serum autoantibodies ex- 
ist." 

Although in our patient as well as in 
Blodi’s’ the benign lymphoid orbital 
infiltration had a favorable short- 
term evolution, follow-up will be nec- 
essary to detect eventual bilateral 
orbital involvement and malignant 
degeneration. 
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_ Laser Photocoagulation 









© Jesse Sigelman, MD, Georg Eisner, MD 


n ° The testmesi of peripheral retinal 
rae tears / laser photocoagulation is an 
; d technique. One of its limitations 
is its difficulty in use near the ora serrata. 
The inability‘to treat the anterior border of 
a retinal tear may allow the tear to pro- 
gress to clinical retinal detachment de- 
spite treatment ofthe tear's posterior and 
lateral borders. The use of a scleral inden- 
tation funnel atthe time of laser photoco- 
` aguiation permits: the sealing of all mar- 
gins of the break. This technique 
creases the number of retinal tears that 
can be treated by the laser, and it may 
nprove the rale of success of photoco- 
agulation of peripheral retinal tears. 
` (Arch Ophthalmol 98:1623-1624, 1980) 











Tre treatment of a peripheral reti- 

nal tear aceompanied by a localized 
retinal detachment consists of cre- 
ating a sear that permanently joins 
the retina to the pigment epithelium 
in a contingous line surrounding the 
tear. This has been done by diather- 
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| Biomicroscopic Scleral Indentation 


my, cryotherapy, xenon arc photoco- 
agulation, and laser photocoagula- 
tion.’ Although each of these tech- 
niques is capable of producing. scars 
around a rétinal tear, the laser offers 
the following unique advantages: the 
immediate visibility of the location 
and intensity of each treatment spot 
and the precise control of energy 
input.2, The disadvantage of laser 
treatment. is its optical limitations. 
The laser requires clear ocular media 
to allow transmission and sufficient 
pigmentation of the pigment epithe- 
lium to allow absorption of light. The 
ather optical limitation of laser photo- 
coagulation is the difficulty in extend- 
ing treatment sufficiently anterior to 
enable scarring of the anterior edge of 
the tear or to extend the sear to the 
era serrata. The failure to seal the 
anterior aspect of a tractional retinal 
tear may result in the subsequent 
development of a clinical -retinal 
detachment.* This article demon- 
strates how the Eisner’ diagnostic 
scleral indentation funnel may be 
used as an adjunct to laser photoecoag- 
ulation to permit improved laser pho- 
tocoagulation of the retinal far pe- 
riphery to produce reliably adhesive 
scars up to the ora serrata. The inden- 
tation technique increases the chance 
of successful laser surgery for retinal 
tears. 


Laser Photocoagulation—Sigeiman & Eisner 








TECHNIQUE 


The technique of the diagnostic use of) 
the Eisner indenting funnel has been. ` 
deseribed.* Its use for photocoagulation is 
similar. Because of the longer duration and. 
more posterior location of scleral depres- 
sion in laser therapy with indentation, a 
sub-Tenon’s capsule injection of anesthetic 
is required for indentation laser coagula- 
tion, while it is not required for diagnostic 
indentation. The injection should be given 
in the region to be treated. A subconjuncti- 
val injection is less desirable, because the 
subsequent conjunctival swelling can make 
indentation difficult, Final rotation of the 
funnel should be performed before: retro- 
placement of the indenter behind the ora 
serrata. This avoids producing pain or tear- 
ing of the conjunctiva. When the tear is 
brought into view on the anterior slope of 
the indenting buckle by using the mirror of 
the Goldmann lens, the energy of the laser 
is gradually increased using a 200-p spot 
size with a duration from 0.2 to 0.5 s until a 
gray-white spot is produced in attached 
retina adjacent to the shallowly detached 
retina surrounding the tear. Treatments 
are placed contiguously in two rows in the 
attached retina immediately surrounding 
the detached retina. If no retinal whiten- 
ing can be produced in one region, the 
retina in this region is shallowly detached, 
and treatments should be extended into 
the surrounding attached retina . where 
whitening is easily produced. Shallow reti- 
nal detachment can be made more obvious 
by shifting the site of examination to the 
side of the indentation mound. 
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n: Treatment is extended along the posteri- 
grand lateral margins of the tear's retinal 
detachment. If the retina anterior to the 
tear is not detached, laser treatment is 
. extended to the region between the anteri- 

or margin of the tear between the termina- 
tion of the lateral treatment sites (Fig 1). 
If the retina anterior to the tear is 
detached, the treatments along the lateral 
margins should: be extended to. the ora 
serrata (Fig 2). 


RESULTS 
A total of 11 eyes in 11 patients 


have been treated with this technique. 


Of these, eight eyes each had a single 
| tear, one eye had two tears, one eye 
had four tears, and one eye had seven 
tears. All tears were treated with the 
indentation laser. technique. With at 
least six months’ follow-up on al 
eases, the retinal tears all remain 
sealed by a pigmented barrier sur- 
rounding the accompanying subclini- 
cal retinal detachment. 


COMMENT 


Scleral indentation inereases the 
number of retinal tears that can be 
treated by photocoagulation sur- 
gery." This article shows how scleral 
indentation increases the chance of 
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Fig 1.—Scleral indentation permits photocoagulation of extreme peripheral retina by 
increasing angle. of incidence, increasing apparent pupillary diameter, decreasing 
distance of retina from pupil, and decreasing local choroidal blood flow. 
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Fig .2:—Top, Retinal horseshoe tear. Cen- 
ter, Laser photocoagulation without inden- 
tation can extend only to anterior edge. 
Bottom, With indentation, anterior edge 
can be sealed. 


surgical success with laser photocoag- 
ulation. 

Scleral indentation has been shown 
to offer several advantages as an 
adjunct to laser photocoagulation of 
the retinal periphery (Fig. 1). It 
increases the angle of incidence ‘to 
allow a better view of the retina and 
denser laser energy delivery to the 
underlying pigment epithelium. It 
increases the apparent pupillary di- 
ameter and decreases the distance of 
the retina from the pupil’ Its com- 
pression of the globe causes decreased 
choroidal blood flow in the region of 
treatment.‘ This increases the heating 
potential of the pigment epithelium 
by decreasing the heat-sink function 
of the underlying choroid. These fac- 
tors increase the number of tears that 
can have the advantages of laser 
treatment. 

The additional advantage of scleral 
indentation is that it allows the treat- 
ment of the anterior edge of a retinal 
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break (Fig 2). Because the tractional 
force exerted on the flap of a horse- 
shoe tear by the overlying vitreous 
base has a primarily anterior vector,* 
the failure to scar the anterior edge 
allows the spread of subretinal fluid 
through the anterior edge of the 
break. This is probably the leading 
cause of failure of the laser treatment 
of horseshoe. tears." 
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Thickness of the Retinal Nerve 


Fiber Layer in Primate Eyes 


© Thickness oi the retinal nerve fiber 
layer is studiec in the eyes of three pri- 
mate species. Measurements are made at 
‘various poisis throughout the fundus, 
including the:peripapiltary, arcuate, mac- 
and 
paris of the retina. Anatomic 
wpmpared with the clinical 
tinal light reflexes in 

i : . is proposed that the nature 
this tighi tetes is, in part, determined 
the thickness of the retinal nerve fiber 


ald 








exzised from normal primate 
aration for epoxy resin embed- 
g and seciioning. Sections were cut 
perpendicular as well as. parallel to long 
axis of tissu. specimens. To accurately 
localize tissue samples within fundus, 
orientation of each specimen with respect 
to distance. rection from optic nerve 
head (brok circle) was carefully 
maintained. Weesarement-of retinal nerve 
layer thickness was performed every 200 u 
along extent? cash tissue section (aster- 
isk, macula or area centralis}. 


Ronald L. Radius, MD > 


atterns of retinal striations seen 

by routine ophthalmoscopy and 
enhanced. by red-free light examina- 
tion of the fundus have been stressed 
recently as useful in diagnosis of vari- 
ous optic neuropathies.'* It has been 
suggested that these ophthalmoscopic 
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striations represent i 
bundles within the retinal ne: 
~ Jayer2* For instance, the p 


these striations mimics the course of 
axons ‘within the retina and, in eyes 


linear reflexes are either diminished 
or disappear. us Furthermore, dimen- 


ban: 
In the normal primate eye, diff 
ences in this reflex pattern are seen a 
various loci throughout the fund ; 
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‘Fig 2.—Ssheratic diagram indicating 
SS fiber layer thickness throughout 


nm microns (n, five eyes) 
ticle, optic nerve head; 
ala or area centralis). 
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“| Fig 3.—Schematic diagram indicating —. 
nerve fiber layer thickness throughout $ 
posterior pole and. retinal periphery in 
normal. squirrel. monkey eye. Numbers 
indicate mean (+ SEM) retinal nerve fiber 
layer. thickness in microns (n, three eyes) 
(broken-line. circle, optic nerve head; 
asterisk, macula or area centralis). 


the peripapillary and especially in the 
temporal arcuate parts of the retina, 
this pattern of circumlinear striations 
sgtg 38t6. 7345 | is particularly prominent, whereas in 
the area centralis or peripheral part of 

oy ‘the fundus, this reflex is less appar- 
een & t yemermemnnmeeien ft Gem 224 Sts + ent’ The appearance of this fundu- 
yt2 scopie reflex also varies from species 
to species as well as from eye to eye 
within a given species. 

Perhaps differences within the reti- 
nal nerve fiber layer itself account for 
the variability in this fundus pattern. 
For instance, it is possible that thick- 
ness of the nerve fiber layer could, in 
part, determine the characteristic ap- 
pearance of these circumlinear stria- 
tions. To investigate this possibility, 
this study examines the thickness of 
the retinal nerve fiber layer in normal 
eyes from three different primate 
; - species. This anatomic finding is cor- 

Fig 4.~Schematic diagram indicating nerve fiber layer thickness throughout posterior related with the funduscopic appear- 
pole and retinal periphery in normal owl monkey eye. Numbers indicate mean (+ SEM) ance of the retinal light reflex as seen 
-retinal nerve fiber layer thickness in microns (n, 7 eyes) (broken-line circle, optic nerve by routine ophthalmoscopic examina- 
head; asterisk, macula or area centralis). tion. 
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MATERIALS AND METHODS 


Fifteen normal primate eyes were stud- 
ied. These included seven owl (Aotus trivi- 
gatus), five rhesus (Macaca mullata), and 
three squirrel {Saimiri sciurea) monkey 
eyes. Four of the owl monkey eyes had had 
serial paracentesis and conjunctival biopsy 
as part of a previous study. There was, 
however, no evidence of ocular infection or 
damage subsequent to these manipula- 
tions. The remaining nine primate eyes. 
had been used as normal control specimens: 
in previous studies involving the optic 
nerve head. 

Animals were sedated with an intraperi- 
toneal injection of pentobarbital (Nembu- 
tal) sodium, 0.1:mL (50 mg/mL) and. an 
intramuseular injection of either phency- 
clidine hydrochloride, 0.1 mL (Sernylan, 10 
mg/mL.) or ketamine hydrochloride, 0.1 mL 
(Ketaset, 100 mg/mL.) Fundus photogra- 
phy was performed using 35-mm color film 
“and a fundus camera. Focus and adjust- 
ment of the camera was performed ina 
conscious effort to optimize any retinal 
reflexes noted. during examination of: the 
primate fundus, After photography, eyes 
were fixed-in situ by retroarterial (abdom- 
inal aorta) infusion of 200 mL of normal 
saline solution followed by 300 mL cf phos- 
phate-buffered (pH, 7.4) 4% glutaralde- 
hyde. After enucleation, additional fixa- 
tive was injected into the vitreous cavity of 
each eye. 

After fixation, the specimens were 
opened coronally and full-thickness tissue 
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Fig 5.—Retiral specimens selected from 
normal primate eyes from equatorial por- 
tion of retine in superior temporal part of 
fundus dgcl indicates ganglion cell layer; 
nfl, nerve fiber layer). No significant differ- 
ence between retinal nerve fiber layer 
thickness in this region in rhesus (top), 
squirrel! (cerzer), or owl (bottom) monkey 
eyes. Retina! nerve fiber laye thickness in 
this area of retina was sigrificantly less 
than thet seen in peripapillary and arcuate 
regionsof the fundus (P < .05) ¢phenylen- 
ediamine, x 200). 


specimens were taken from selected areas 
throughout tae fundus, including the peri- 
papillary, arcaate, macular, nasal, superior, 
inferior, and temporal areas of the retina 
(Fig 1). Edel tissue specimen was post- 
fixed in-osmiim tetroxide and embedded 
in an epoxy resin (Epon) fer sectioning. 
Thick sections (2 u) were cut and air dried 
on glass slices: These tissue specimens 
were stained with paraphenyienediamine. 

All specimens were examined in a 
masked fashion (except those specimens 
that contained portions of tha optic nerve 
head) using phase-contrast ight micros- 
copy (magnifseation, « 500). The thickness 
of the retinal nerve fiber layer, the dis- 
tance from tae innermost surface of the 
ganglios cell layer to the internal limiting 
membrane of the retina, was measured by 
means ef atr-oeular-mounted reticle cali- 
brated sgainst a stage-mounted microme- 
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Fig 6.—Retinal specimens excised from 
normal primate eyes from region immedi- 
ately temporal to disc (equidistant from 
nerve head margin as specimens in Fig 7). 
Retinal nerve fiber layer (nfl) thickness in 
rhesus monkey (top) eyes was greater 
than that seen in squirrel (center) and owl 
(bottom) monkey eyes. In all three species, 
retinal nerve fiber layer thickness in this 
portion of fundus was decreased in com- 
parison with that seen in superior temporal 
arcuate portion of fundus (gcl, indicates 
ganglion cell layer (phenylenediamine, 
x 200). 


ter (100 divisions per millimeter). In speci- 
mens in which the interface between the 
nerve fiber layer and the ganglion cell 
layer was irregular (regions with isolated 
ganglion cells), the reticle edge was fixed 
at the center of a ganglion cell identified 
within that area. Measurements of nerve 
fiber layer thickness were made at every 
200 u. Average values for a given region 
within a single eye were calculated as the 
mean of multiple readings on one or sev- 
eral tissue specimens from that particular 
fundus region. 

Areas of concentration included retinal 
specimens taken at a point 1 mm from the 
nerve head, 4 to 6 mm from the nerve head, 
near the equator of the globe, and immedi- 
ately posterior to the ora serrata. Measure- 
ments were made at every 45° (polar coor- 
dinates). Other areas of interest were 
along the major vascular arcades superior 











Fig 7.—Retinal specimen from normal 
primate eyes from region of arcuate 
bundle superior temporal to optic 
nerve head (gcl indicates ganglion cell 
layer; nfl, nerve fiber tayer). Retinal 
nerve fiber layer thickness in this 
region was greatest in specimens ex- 
cised from rhesus monkey eyes (top) 
(x 100) as compared with that seen in 
specimens excised from squirrel (cen- 
ter) (x 200) and owl (bettom) (x 200) 
monkey eyes. Stain, phenylenediam- 
ine. 


and inferior temporal to the nerve head as 
well as immediately superier and inferior 
to the macula (area centralis}. For each of 
the three species, results are presented 
from the several eyes as the mean retinal 
thickness plus or minus 1 SEM. 

Analysis included comparison of mean 
retinal thickness from different regions of 
the fundus within a given species as well as 
comparison of thickness measurements 
from comparable regions of the retina in 
the three species studied. Tests for statisti- 
cal significance of differences between 
means employed the ¢ distribution (small 
samples selected from a nərmal popula- 
tion). 


RESULTS 


Figures 2, 3, and 4 are schematic 
representations of the retinal nerve 
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Fig 8.—Fundus photographs of posterior 
pole in normal primate eyes. In rhesus 
monkey eyes (top), pattern of prominent 
retinal striations is most pronounced in 
peripapillary and arcuate regions of fun- 
dus. This corresponds to increased retinal 
nerve fiber layer thickness within these 
areas. Similar picture is seen in fundus 
photograph of posterior pole from normal 
squirrel monkey eye (center). Finally, in 
fundus photograph of owl monkey eye 
(bottom), we see fess prominent, if not 
negligible, ophthalmoscopic reflex pattern 
compared with that seen in other two 
species. Absence of obvious retinal stria- 
tions in this species corresponds to rela- 
tively decreased retinal nerve fiber layer 
thickness seen in eyes of this primate. 
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fiber layer thickness at various points: 


throughout the posterior pole and 
peripheral fundus for the three spe- 
cies studies. In all eyes, fiber layer 
thickness was greatest immediately 
adjacent to the optic nerve head. With 
one exception, peripapillary nerve 
fiber layer thickness was greater 
superiorly and inferiorly compared 
with areas nasal and temporal to the 
nerve head (P < .05). In squirrel mon- 
key eyes, the peripapillary, nasal part 
of the retina had the thickest retinal 
nerve fiber layer. With the exception 
of retina directly temporal to the optic 


~ nerve head, thickness of the nerve 


fiber layer gradually decreased with 
increasing distance from the optic 
nerve head (Fig 5). Within the posteri- 
or pole, nerve fiber layer thickness 
decreased from the disc margin 
toward the macula (area centralis), 
where it attained a minimum (Fig 6). 
In rhesus and squirrel monkey eyes, 
thickness measurements increased 
slightly temporal to the fovea and 
then decreased again more peripheral- 
ly. In all three species, increased reti- 
nal nerve fiber layer thickness was 
noted inferior and superior temporal 
to the nerve head within the major 
arcade of retinal vessels (Fig 7). When 
comparing the superior and inferior 
parts of the retina at points equidis- 
tant from the nerve head, in several 
instances, superior retinal nerve fiber 
layer thickness was found to be signif- 
icantly greater than that seen inferi- 
orly (P < .05). However, these differ- 
ences were inconsistent. 

When contrasting eyes of different 
species, the retinal nerve fiber layer 
thicknesses in owl and squirrel mon- 
key eyes were similar. However, with- 
in the arcuate regien as well as nasal 
to the disc, nerve fiber layer thickness 
in squirrel eyes was greater than that 
noted in owl monkey eyes (P < .05). 
On the other hand, except in speci- 
mens selected from the far periphery 
or macular (area centralis) region, ret- 
inal nerve fiber layer thickness in 
rhesus monkey eyes was significantly 
greater than that seen in either owl or 
squirrel monkey eyes (P < .05). Fre- 
quently, differences between these 
species was as great as 3:1 (near- 
periphery and arcuate regions) and 
occasionally as large as 5:1 (peripapil- 
lary region). 

Figure 8 presents fundus photo- 
graphs of the posterior pole of these 
three species. Retinal nerve fiber 
layer striations were most obvious in 
the rhesus monkey eyes, particularly 
in the peripapillary and arcuate 
regions of the fundus. In the area of 
the macula and peripheral retina (not 


pictured), this pattern was less re- 


markable. In eyes of squirrel mon- 
keys, a similar pattern and distribu- 
tion of retinal striations was evident. 
In owl monkey eyes, striations were 
difficult to appreciate even in the 
peripapillary region and were even 
more difficult to photograph. 


COMMENT 


This report documents thickness of 
the retinal nerve fiber layer at various 
points throughout the fundus. These 
measurements agree with previous 
mention of nerve fiber layer thick- 
ness, although detailed analysis and 
comparison in`primate eyes has not 
been reported.”* The nerve fiber 
layer, containing all axons observing 
peripheral retinal function, is thiekest 
at the optic nerve head and gradually 
diminishes toward the retinal periph- 
ery. In the posterior pole of eyes with 
foveal complexes, the retinal nerve 
fiber layer attains a minimum at the 
fovea and then increases somewhat 
temporal to the macula. Finally, there 
is a relative increase in retinal nerve 
fiber layer thicknesses in the areuate 
region superior and inferior temporal 
to the optic nerve head. 

This report demonstrates a correla- 
tion between the normal fundus light 
reflex and this retinal nerve fiber 
layer anatomy. For instance, retinal 
striations seen by ophthalmoscopy are 
also most prominent in the peripapil- 
lary and arcuate regions of the fun- 
dus. This pattern becomes less appar- 
ent inthe area centralis and the reti- 
nal periphery. Furthermore, when 
comparing eyes of different species, 
we see that the pattern of striations in 
rhesus monkey eyes is more obvious 
than that seen in either of the other 
two species. Similarly, at nearly all 
fundus locations studied, thickness of 
the nerve fiber layer is greatest in 
eyes of rhesus monkeys. Finally, 
prominence of fundus patterns seen in 
squirrel monkey eyes is intermediate, 
as is the thicknesses of the retinal 
nerve fiber layer in this animal. 

It is certain that several factors, 
such as fundus pigmentation and oth- 
ers as yet unrecognized, affect the ap- 
pearance of nerve fiber layer patterns 
in primate eyes. Nevertheless, this 
indirect evidence suggests that the 
nature of striated patterns seen 
ophthalmoscopically is at least in part 
determined by the thickness of the 
retinal nerve fiber layer. 

It has been noted that in eyes with 
experimentally induced ascending 
atrophy and thinning of the retinal 
nerve fiber layer, the retinal striated 
pattern disappears or becomes less 
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prominent.” Mest likely, various fae- 
tors. contribute te this observation, 
sueh as reorganization of glial compo- 
nents. within. the retinal nerve fiber 
layer after ascending axonal atrophy. 
However, as suggested by this study, 
actual physica’ reduction in retinal 
nerve fiber layer thickness may be at 
_ least one facterthat causes the change 
remi n reflexes in eyes with 













, y thin roh the macula 
-and the dise. From this observation 
and previous anatomic stadies, it may 
be inferred that relatively few axons 
follow a direct course from macular 
ganglion celliste the optic nerve head, 
thereby traversing this region.>* Most 
axons subserving central visual func- 
tion follow an arcuate pattern to enter 
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~ the disc at either the superior or infe- 


rior temporal pole.*? Only fibers from 
ganglion cells nasal to the fovea follow 
a more direct course toward the tem- 
poral margin of the optic nerve head. 
Thus, it might be supposed that abla- 
tive lesions confined to this region of 
the papillomacular bundle may have 
less detrimental effect on macular 
function than previously suggested. 
Finally, it is interesting to speculate 
as to the theoretical importance such 
local variation in anatomy may have 
with regard to pathogenesis of various 
disease entities. For instance, it has 
been suggested that the characteristic 
arcuate scotomas of glaucoma may 
result from the increased susceptibili- 
ty of axons more densely packed at 
the poles of the dise. Any nutritional 
or ischemic insult would presumably 
produce more dramatic effects in 
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® Horseradish peroxidase was injected 
into various. areas of the optic disc. of 
_. monkeys to label retrograde axopiasmic 
transport and permit identification and 
mapping of ganglion cells projecting 
‘through the areas of injection. Peripheral 
ganglion cell axons project through the 
deeper layers of the peripapillary nerve 
tiber layer (NFL) and enter the peripheral 
optic nerve. Peripapillary. ganglion cell 
axons project through those coming from 
peripheral locations to superficial posi- 
tions in the NFL, then to the central optic 
nerve. The Bjerrum portion of the optic 
nerve head includes approximately the 
central 30° of the superior and inferior 
-temporal quadrants of the disc. The 
_ course of nerve fiber bundles correspond- 
Ing to those most susceptible to glauco- 
--ma (Bjerrum area) is regularly and pre- 
~ dictably organized horizontally and verti- 
cally in the nerve head. 
(Arch Ophthalmol! 98:1630-1636, 1980) 


Controversy persists to the present 
regarding the organization of the 
retinal nerve fiber layer (NFL), espe- 
cially with regard to vertical topogra- 
phy in the papillary and peripapillary 
regions. Wolff and Penman’ reviewed 
this topic in 1951 and reported experi- 
mental studies in the rabbit and mon- 
key. They concluded from their own 
experimental work and review of 
human subjects that axons of periph- 
eral ganglion cells course deep in the 
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in the Primate Optic Nerve Head 


NFL to the disc and thereafter remain 
peripheral in the optic nerve. Hoyt 
and Luis’ utilized the Nauta-Gygax 
degeneration technique to study axon- 
al injury in the optic nerve after reti- 
nal photocoagulation and concluded 
that axons arising in peripapillary 
ganglion cells pass into the central 
portion of the optic nerve.’ These two 
previous studies imply a regular, re- 
tinotopic organization of axons in the 
dise tissues, although neither study 
included direct observation of axons 
in the nonmyelinated, anterior por- 
tion of the optic nerve head. Vrabec’ 
has studied the temporal raphe and 
reviewed studies describing the hori- 
zontal organization of arcuate NFL 
fibers in the human retina, about 
which there has apparently been little 
disagreement. Ogden? used autoradi- 
ography after direct injection of tri- 
tiated leucine into the retina in the 
rhesus monkey to study the organiza- 
tion of the NFL. His studies did not 
include dise tissues, and he was unable 
to discern any regular vertical organi- 
zation of axons within the retinal 
NFL up to approximately 1mm from 
the dise margin. 

A systematic description of both the 
horizontal and vertical organization of 
axons in the nerve head is essential to 
clarifying mechanisms of nerve injury 
in glaucoma. If there is no regular, 
predictable, topographic arrangement 
of axons in the nerve head, one cannot 
expect to correlate axon injury in that 
region with field loss in any specific 
way. Current concepts about the 
mechanisms of nerve injury in glauco- 
ma, whether mechanical or vascular, 
depend on the existence of a regular 
and predictable anatomic arrange- 


The Organization of Nerve Fiber Bundles 


ment of axonal bundles in the anterior 
portion of the optic nerve head. 

These studies were undertaken to 
clarify the topographic arrangement 
of axonal bundles in the nerve head 
and specifically to determine whether 
or not it is regular and predictable in 
the primate. As far as I know, the: 
techniques employed here have ‘not 
been previously used in similar studies 
of primate optic nerve anatomy. 


MATERIALS AND METHODS 


Thirteen eyes in eight Macaca fasicul- 
aris. monkeys were subjected to direct 
retinal or nerve head injections of horse- 
radish peroxidase (HRP, type VI er IX, 
Sigma), tolabel and identify ganglion cells 
projecting to the site of injection. All eyes 
were examined clinically before surgery 
and fundus photography was performed to 
permit subsequent preparation of montage 
photographs. Fluorescein sodium angiog- 
raphy was done in most eyes to ensure that 
there were no preexisting axonal defects or 
areas of injury in the optie nerve head. All 
eyes were dilated with cyclopentolate 
hydrochloride (1%) and phenylephrine hy- 
drochioride (10%) for examinations, which 
were performed with the patient under 
general (pentobarbital sodium) anesthesia. 
Intraocular pressures were measured in all 
eyes preoperatively with a hand-held 
applanation device (Table). Retinal and 
nerve-head injections were accomplished 
with a stereotaxic device patterned after 
that described by Kreiger et al.* 

Injections into retinal and disc tissues 
were made with a micromanipulator under 
direct’ visual control with an operating 
microscope with a contact lens (Fig 1). The 
micropipette loaded with HRP was in- 
serted into the eye through an 18-gauge 
needle placed through the pars plana and 
advanced across the vitreous to contact the 
target tissue. Micropipettes were formed 
from standard eapillary tubing (1 mm) 
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Experimental Data* 


Micro- 


pipette 
ID, p 


1OP, 
mam Hg 


Na. of Sites 
Injected 


Estimated 
Volume of HRP 
Delivered, pl 


HRP 


Type HRP, % 


0.5 each 


0.5 each 


“IOP, intraccular pressure; ID: inside diameter; and HRP, horseradish peroxidase. 


Ne label! da@teetable in peripheral part of retina. 


- wih a pipetie ouller. Inside diameters of 


pipettes used varied between 30 and 170 u 


Bu (Table), The HRP was prepared by dissolv- 
tng the dry powder in normal saline (7% to 
80%) solution end passing zhe dissolved 
aterial through a filter (Millipore) to 
move a maining crystalline material 
that might oùsstsuct the lumea of the capil- 
lary tube. Contat between the pipette and 
tissues was observed directly, and the 
pi ipette was further advanceé into the disc 
tissues for appreximately 1 mm or into the 
retina until if pepped through the internal 
limiting mémbrane (ILM). Eefore retinal 
injections, once through tke ILM, the 
pipette was resositioned ‘just below the 
surface in hope of concentrating HRP 
among axons inthe NFL. While the posi- 
; tioning of the pipette was: preplanned, 
adjustments im final positioning were 
made before injection to avoic contact with 
essels and proctiction of hemorrhage. 
During ‘multiple injections in several 
ae serious “aemorrhage was never 
_ encountered. Th» volume of HRP delivered 


~ Was estimated «or each injection site by 


neting movemer# of a column of dye in the 
proximal portioa of the delivery tubing 
previously calibrated to indicate the actual 
volume of HEP welivered from the pipette. 
Except for’ the: micropipette containing 
HRP and a reatively short column of 
aqueous dye in tae proximal portion of the 
delivery system, the entire connecting tub- 
ing and thesyrirge used for celivery were 
filled with habbl--free machine oil. Aseptic 
technique was usad during surgery and the 
animals were roatinely given intramuscu- 
lar gentamicin sulfate after HRP injec- 
tions (5 mg/kg). Survival was permitted in 
‘Most experimenss for 24 hours after HRP 
injection te permit adequate time for 
_ retrograde transport to ganglion cells and 
cytoplasm “pro@ssing of HRP. 
-After the surv-val interval, njected eyes 
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Fig 1.~Fundus shown through contact 
lens and operating microscope illustrating 
micropipetie in place in optic disc tissues 
inferior temporally during injection of 
horseradish peroxidase approximately 24 
hours before sacrifice (monkey No. 483 
OS [Table}}. 


were surgically enucleated and fixed by 
immersion in modified Karnovsky’s solu- 
tion (1% glutaraldehyde and 1% parafor- 
maldehyde buffered to pH 7.4). After fixa- 
tion for twa hours, the retinas were sepa- 
rated from the optic disc and retinal 
pigment epithelium and reacted cytechem- 
ically with diaminobenzidine and hydrogen 
peroxide fer the presence of HRP? Flat- 
mounted portions of retina were then 
examined by light microscopy unstained or 
after staining with toluidine blue. 

Optie nerve heads from injected eyes 
were routinely serially sectioned on a 
freezing microtome after overnight im- 
mersion in a 30% sucrose solution. Sections 
were cut at 30 » and reacted cytochemically 
for HRP individually to maintain serial 
order and crientation. Individual sections 
were then examined under oil immersion 
with a light microscope either unstained or 





hr 


Survivai, 


Comments, Injection Sites £ 

OS, inferior temporal disc; no detect 
able labeli 

OD, superior temporal disc; incom- 
plete flat mount, ganglion cell label 
temporal to fovea 

OS, superior nasal dise and inferior 
temporal retina; no detactabie label 

OU, inferior nasal and ‘superior tempo- 
ral peripapillary retina, retained ret- 
inal pigment epithelium prevented 
analysis 

OU, superior temporali. 
porally disc injections 

OD, superior temporal disc 

OS, inferior temporal disc 

OU, superior nasal and inferior tempo- 
ral disc 

OD, superior nasal} and inferior tem- 
poral disc 

OS, superior pole and inferior temporal 
disc 





inferior tem- 





after staining with toluidine blue. ` 

Reconstructions of dise injection sites 
were made from serial camera lucida draw- 
ings to verify the actual site of HRP 
plaeement and permit diagrammatic rep- 
resentations of the sites of injection. Pho- 
tographs of injection pipettes in place in 
disc tissues were also used to verify the . 
location of injection sites. Identification 
of labeled ganglion cells was done under 
oil-immersion _ bright-field__ microscopy. 
Celis were accepted as labeled ganglion 
cells only if their cytoplasm contained gold- 
en-brown granules and if their nuclear and 
cyteplasmic morphologic appearance and 
the cell’s location were typical for ganglion 
cells. Axons in or adjacent to injection sites 
were often filled with nongranular, golden- 
brown material. presumed to represent 
HRP reaction product diffusely staining 
axonal cytoplasm. Retinal vessels and the 
foveal region were used as anatomie land- 
marks for localizing labeled cells diagram- 
matically on the preoperative, montage 
fundus photographs. 


RESULTS 


Retinal injection sites were iden- 
tifiable in most. instances histological- 
ly, but related labeling of ganglion 
cells was not found in those eyes in 
which only retinal injections were 
done (Table, No. 356, 398, and 420). In 
some instances, portions of the HRP 
had clearly been injected into choroid, 
and relatively few labeled axons could 
be found. In the experiments with 
only four hours between injection and 
sacrifice, it is possible that insuffi- 
cient time had elapsed to permit cyto- 
plasmic processing of HRP to detect- 
able levels. In one 24-hour experiment, 
no kabel could be found corresponding 
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o Fig 2.~Diagrarmmatic representations of areas of labeled 
-ganglion celis efter nerve head injections in eight monkey 
‘eyes. Cross-hatehed areas superimposed on retina represent 
ateas of ganglien cell labeling. Mapping was performed on 
Preoperative muntage fundus photographs of same eyes 
using fovea anc: retinal vessels as landmarks. Circles repre- 
Sent, nespectivey, 10° and 20° of visual angle from fixation 
(foveoia). Dark =pots in disc tissues represent sites of horse- 
radish. peroxidase (HRP) irjection as reconstructed from 
notes during surgery, photographs, and serial sections. Cross- 
hatched argas adjacent to disc injection sites always con- 
tained labeled ganglion cells, usually diffusely labeled but also 
occasionally lapeled with granular cytoplasmic material. 
Labeling adjacent to injection sites was presumably largely 
due to-passive dittusion of HRP both along axons and between 
axons. retinas from eyes 484 OD and OS (Table) both demon- 
Strated diffuse, aint golden-brown granules in ganglion cells 
¿y generally, indicated by overa! cross-hatching. Definite, typical 
HRP granules were present only in those areas indicated by 
a ‘darker Gross-hasching. 
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Fig 3.—Low-power photomicrograph illustrating horseradish 
peroxidase staining (arrowheads) in relatively discrete group of 
axonal bundles extending several millimeters posterior from site 
of injection, which was in peripapillary retina superior temporally 
in monkey 420 OD (Table). Retained retinal pigment epithelium in 
retinal flat mount in this case prevented adequate examination of 
retina for labeled ganglion cells (unstained, peroxidase reacted, 
80-u section, x 50). 











Fig 4.—Camera lucida line drawing of labeled 
axon (beaded structure) running along edge of 
scleral canal adjacent to choroid in animal 420 
OD (Table). This axon occupied deep location in 
nerve fiber layer (NFL), turned sharply around 
edge of scleral canal (ESC), and followed periph- 
eral course in optic nerve, as was typical for 
numerous such axons identified adjacent to 
injection site in peripapillary retina inferior nasal- 
ly (unstained, peroxidase reacted, 80-n section, 
x 787). i 
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Fig 5.—Cameral lucida line drawing of diffusely and granular 
labeled ganglion celis in peripapillary retina from animal 486 OS, 
0.5 mm from disc edge superiorly. Top line represents internal 
limiting membrane (ILM). Horizontally oriented lines in nerve fiber 
layer (NFL) represent axons projecting from more peripherally 
located ganglion celis to left toward disc to right. Large cytoid 
body-like stuctures (CB) were frequently found in NFL, most often 
with blunt end pointing toward disc. Axons of ganglion cells at 
this location project through those coming from peripheral areas 
toward ILM (unstained, peroxidase reacted, 80-p section, 
x 787). 


Fig 6.—Camera lucida line drawing of axons in nerve fiber layer 
(NFL) at disc edge in animal 486 OD, optic nerve to left (superior 
nasailly). Small axons of peripapillary origin are ascending toward 
disc surface through larger axons descending into peripheral 
optic nerve from adjacent NFL. Top line represents internal 
limiting membrane (ILM). Such areas of axonal crossing were 
frequently found in NFL at disc edge (unstained, peroxidase 
reacted, 80-» section, x 787). 


Fig 7.—Left, Several labeled ganglion cells (arrowheads) from perifoveal area of animai 484 OS (inferior 
temporal disc injection). as seen under oil immersion with bright-field microscopy. By focusing in different 
planes, numerous additional celis, both labeled with goiden-brown cytoplasmic granules and unlabeled, were 
visible. Numerous RBCs are apparent, cytoplasm of which contains intrinsic peroxidase-like enzymes 
(unstained, peroxidase reacted, 80-1 section, x 787). Right, Camera lucida line drawing of all labeled cells in 
same area as shown in Fig 6, left, viewed at multiple different focal planes. Labeled cells extend throughout 
ganglion cell layer and are separated by unlabeled cells (not drawn). ILM, internal limiting membrane 


(787). 
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Fig 8.—Cameraiucida line drawing from flat-mount retinal prepa- 
ration from snina: 482 OD (Table) superior temporally. Labeled 
_ (granular) aed enlabeled (clear) ganglion cells adjacent to capil- 
laries are illustrated as identified in area with only one detectable 
layer ofganclios.ceils. Labeled and unlabeled ganglion cells were 
eue aways ntermixec: (unstained, peroxidase reacted, x 787). 


Fig 9.—Diagrammatic. representation of 
anterioposteribr organization of axons 


“projecting ‘rom. ganglion cells (GC) 


located in pevipneral, middle, and peripap- 
itary retina “Ret into optic nerve (ON). 
Lamination of acons within retina is specu- 
lative. @nly walk’ of retina and optic nerve 
are representes!, as if displayed in stan- 
dard herizortalsection. 





: to one of bwoalisc injection sites (Fig 
2, top right, ard Table, 486 OD). In 


6 this instance, pessibly toe little HRP 


was aetualy delivered or too little- 


Gamage occurred to permit HRP 


uptake in detectable amounts. Disc 
injection sites were always readily 
identified aictclogically by intense 
HRP staining and by necrosis and 
inflammation aiong the tract of the 
Pipette. Often, the actual sitd of punc- 
ture isto the surface of the disc was 
demonstrated Groups of axons in the 
immediate arva. of the injection sites 
in the dise dissues were often intense- 
ly stained by 2c:den-brown, nongran- 
ular materil. and their courses both 








towers and away from the retina 


ve followed for several millime- 
Fig 3 and 4). Axons always 
appeared as iregularly eontoured 
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Fig 10.—Diagrammatic representation úf horizontal topography of. 
axonal bundles from arcuate areas of retina as they: project into 
anterior part of optic nerve viewed ophthalmosconically. Bjerrum ; 
areas of disc correspond to approximaiely centrai 30° of superior 
and inferior temporal quadrants. Peripherally located ganglion. = 
cells project to. peripheral optic. nerve (triangles), centrally. 

located ganglion cells to intermediate portions of nerve (circles), ohn 


and peripapillary ganglion celis to central portion of nerve: p 


(squares): 


linear structures with relatively regu- 
lar beading along their courses (Fig 4). 
Groups of labeled axons were easily 


followed through the disc tissues in 
‘some sections, and areas of crossing 
between axons of peripheral and peri- - 


papillary origin were identified (Fig 5 
and 6). In other sections, the axons of 
labeled ganglion cells were filled with 
diffuse HRP reaction product and 
could be followed from the cell of 
origin in the peripapillary regien pro- 
jecting anteriorly between axons in 
the NFL emanating from gangli- 
on cells located more peripherally 
(Fig 5). 

Ganglion cells adjacent to injection 
sites in virtually all discs were 
intensely stained with nongranular 
and sometimes granular HRF reac- 
tion product, and their axons could 








occasionally be followed into the NFL 
(Fig 5 and 6). Ganglion cells more than 
approximately 1 mm from the disc, 
when labeled, contained-only granular 
HRP reaction product (Fig 7 and 8). 
Labeling was never complete among 
greups of ganglion cellsiin the periph- 
eral or macular areas, where labeled 
cells were always intermixed with 
unlabeled cells. 

Disc injections. of ERP produced 
labeling of ganglion cells in the retina 
primarily between 10° to 20° of visual 
angle from fixation (Bjerrum: area) 
when they were made isto the middle 
30° of either the superior or inferior 
temporal quadrants (Fig 2). Injections 
into the superior pole er nasal aspect 
of the disc resulted. in. ganglion cell 
labeling outside that zose (Fig 2, bot- 
tom, right ane center, and top right). 
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In general, the locations of labeled 
ganglion cells could be accurately pre- 
dicted by following the course of the 
arcuate NFL reflexes visible in the 
fundus photographs (Fig 2). As 
expected from the pattern of NFL 
reflexes, the spread of labeled cells 
increased as the sites of labeled cells 
became more peripheral. 

As demonstrated on the diagram- 
matic reconstructions of sites of gan- 
glion cell labeling (Fig 2), the more 
peripheral the dise injection site, the 
more peripheral the HRP-labeled gan- 
glion cells. Central dise injections 
(near the central vessels) within the 
Bjerrum portion of the dise gave rise 
to relatively central (near the fovea) 
ganglion cell labeling, Precise correla- 
tion between lamination of labeled 
axons in the peripapillary (NFL) 
region and the location of labeled gan- 
glion cells peripherally was rendered 
impossible by diffusion and variable 
staining in and around injection sites. 
The plane or angle of. sectioning 
through disc tissues in some eyes also 
complicated attempts at. making such 
correlations. 

Several types of artifact. compli- 
cated the interpretation of these prep- 
arations. Retinal flat mounts in the 
first few experiments included sub- 
stantial amounts of. attached retinal 
pigment epithelium, the presence of 
which makes it impossible to clearly 
see HRP label in ganglion cells. Addi- 
tionally, some of. the flat mounts 
acquired granular. debris: along their 
surfaces, probably as a result of stand- 
ing for too long in buffer before the 
cover glass was used. Any debris along 
‘the surface interferes with recogni- 
tion of label in ganglion cells. Addi- 
tionally, many cells that, by virtue of 
location in the retina and cytologic 
characteristics, were not ganglion 
cells contained cytoplasmic granules 
that could. be confused with retro- 


gradely transported HRP. Much of: 


the reaction product in these cells may 
have represented the product of 
intrinsic peroxidase or similar en- 
zymes such as are present in RBCs, 
Numerous inflammatory cells, includ- 
ing both polymorphonuclear and mon- 
onuclear forms, were present in and 
around injection sites as well as inside 
retinal vessels. Inflammatory cells 
especially tended to collect within the 
retina just below the ILM in the peri- 
papillary region. Many of these cells 
contained cytoplasmic ‘granules that 
could be confused with HRP reaction 
product, Artifact from distortion of 
tissues in processing was minimized 
by not subjecting flat-mount retinal 
preparations to dehydration and by 
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localizing labeled cells with respect to 
retinal vessels or the fovea. 


COMMENT 


These experiments have produced 
direct evidence that axonal bundles 
are consistently organized in the ante- 
rior, nonmyelinated portion of the 
optic dise in monkeys (and, by infer- 
ence, man) in a predictable, topo- 
graphic fashion. The course of so- 
called Bjerrum axons corresponding 
to those thought most susceptible to 
glaucoma in man seems confined pri- 
marily to a wedge-shaped area (ap- 
proximately the central 30°) of the 
superior and inferior temporal quad- 
rants. Besides being anatomically 
localized in relatively discrete areas of 
the anterior part of the nerve head, 
the Bjerrum-area axonal bundles also 
have a regular, anterior-posterior reti- 
notopic organization (Fig 9 and. 10). 
Axonal bundles carrying axons from 
peripheral ganglion cells (temporal to 
the fovea) run deeply within the NFL 
adjacent to the dise just anterior to 
the ganglion cell layer and: remain 
deep in the disc tissues to assume a 
peripheral location in the optic nerve. 
Axonal bundles from ganglion cells 
near the fovea along the horizontal 
raphe occupy an intermediate location 
in the NFL near the disc and remain 
intermediate between peripheral- and 
peripapillary-origin axonal bundles in 
the optic nerve. Peripapillary gan- 
glion cells send their axons through 
those coming from peripheral loca- 
tions to assume a superficial location 
in dise tissues and thereafter a central 
(near the central vessels) location in 
the optic nerve. This concept agrees 
with one of those originally proposed 
by Van der Hoeve, illustrated dia- 
grammatically in Fig 9 and 10. 

These anatomic relationships apply 
only to the anterior (intraocular) por- 
tion of the optic nerve, as considerable 
redistribution of fibers occurs as 
axonal bundles proceed along the or- 
bital portion of the optic nerve toward 
the brain.? The findings in these 
experiments are also in keeping with 
those of Radius and Anderson,’ who 
have recently completed a series of 
morphologie studies of patterns of 
axonal degeneration in the anterior 
part of the optic nerve head and retina 
after photocoagulation of selected 
areas of retina. If the patterns in 
anatomic locations noted in these 
experiments hold for the arrange- 
ments of axons in the NFL generally, 
then axons from peripheral ganglion 
cells would always be anterior to those 
from cells nearer the disc, regardless 





of 





their location in the retina {Fig 9 
and 10). 

Demonstrating that the anatomic 
course of these axonal bundles is reg- 
ular, organized topographically, and 
predictable lends considerable cre- 
dence to present concepts that glau- 
comatous damage may occur to the 
optic nerve in its intraocular segment. 
A regular and predictable anatomic 
arrangement of axons in the intraocu- 
lar portion of the optic nerve is essen- 
tial if damage there is to explain the 
characteristic, progressive arcuate 
nerve fiber bundle defects (Bjerrum 
scotomas) so typical in human glauco- 
ma. Having reconfirmed the anatomic 
regularity of the pathway, we can now 
look with more confidence at specific 
regions in the dise tissues, especially 
the Bjerrum portion of the lamina 
cribrosa, in the hope of discovering 
the causes of axonal injury, including 
axonal transport blockade caused by 
elevated IOP in those regions." 


This investigation was supported by Public 
Health Service research grant EY-02210, 
awarded by the National Eye Institute. 


Nonproprietary Name and 
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Gentamicin sulfate—Garamycin. 
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Band Atrophy of the Optic Nerve 


The Histology of Temporal Hemianopsia 


Renate Unsöld, MD, William F. Hoyt, MD 





-© Cress. sections of the orbital portion 
of the optic newe the decussating fibers 
a which undemvent atrophy, have a dis- 
-0 tinctive histologic pattern. Distally, from 
the eyeball to tre:midportion of the optic 

nerve, this patterr of atrophy consists of a 
broad-based nasal and a narrow-based 
temporal sectey that form a horizontal 
‘band. Proximaliy, near the optic canal, the 
` pattern. changes.. The atrophic bundies 
‘occupy the nasal:and central portions of 

the optic nervesorily. 
(Arch Ophtha!mol 98:1637-1638, 1980) 


T'he ephthalmescopic pattern of ret- 
rograde degeneration of decussat- 
ing nerve fibers: is well established.’ 
This report describes the histopatho- 
gic pattern of crossed-fiber atrophy 
the orbital portion of the optic 
rve, 











‘MATERIAL 


A specimen of a left optic nerve was 
obtained at neerepsy from a 45-year-old 
woman with æ giant supreclinoid right 
carotid: aneurysm that had blinded the 
right eve and caused temporal hemianopsia 





im the left. Bere death dus to an unre- 


lated subdural aematoma, the ophthalmo- 
scopie signs wese Lotal primary atrophy in 
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the right eye and typical band atrophy 
with preservation of the superior and 
inferior arcuate fiber bundles in the left 
eye. The visual acuity in the left eye was 
20/20, and there was a total macula-split- 
ting. temporal hemianopsia and no fune- 
tional defeet in the nasal hemifield. 

The left optic nerve and eyeball were 
removed en bloc through the orbital roof. 
Before the optic nerve was separated from 
the globe, the 12-o’clock position was care- 
fully marked on the optic nerve sheath, 
with the reetus muscle insertion used as a 
reference. The nerve was embedded in 
paraffin, and cross sections were obtained 
from different: levels of the intraorbital 
portion of the optic nerve and were 
mounted on slides with the 12-o’elock posi- 
tion above and the nasal side on the left 
corresponding to a view from in front. The 
histologic sections were stained with Luxol 
fast blue, Bodian, and hematoxylin-eosin. 


FINDINGS 


Inspection of.a cross section of the 
optic nerve immediately behind the 
globe (I in Fig 1) under low magnifi- 
cation revealed a transverse zone in 
which the nerve fascicles are smaller 
and the surrounding fibrous septi are 
more closely packed (Fig 2). This zone 
consisted of two sectors, the apices of 
which met to form an isthmus in the 


central pcrtion of the optic nerve adja- 


cent to the central retinal vessels. The 
nasal sector had a broad base that 
extended from 7 to 10:30 o’cloek; the 
base of the temporal sector was nar- 
rower and extended from 2:30 to 4 
o'clock. At low magnification, a tran- 
sition zome was seen between the fas- 
cicles within and outside the sectors of 
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one to two fascicles in width. A line 
bisecting the base of the two sectors 
sloped downward temporally about 
10° from the horizontal meridian. The 
material bounded by the septi within 
the abnormal sectors was less dense 


when compared with the fascicles out- 


side. Under magnification the fasci- 
cles within the sectors seemed to be 
devoid of axons (Fig 3, left). The 
fascicles outside the sectors were 
filled with cross-sectioned axons (Fig 


Fig: 1 Diagram indicating location of dis- 
tal. (I), midorbital: (ll); and proximal (IH) 
cross sections of optic nerve. 
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Fig 2.—Left, Cross section throug 


i! » * 


h distal portion of optic nerve immediately behind globe. Note 


(red-stained) broad nasai and narrower temporal sectors of atrophy (Luxol fast blue). Center, 
Cross section through midorbital portion of optic nerve. Band of atrophy extends across nerve. 
Right, Cross section through proximal orbital portion of optic nerve. Atrophic fascicles occupy 
nasal side and center of optic nerve and are surrounded temporally by intact (blue) fascicles. 





8, right). We could not distinguish the 
morphologic features of the latter 
from those of a normal optic nerve. 

On sections through the proximal 
orbital portion of the nerve (III in Fig 
1) the appearance of the nasal sector 
was not changed greatly. Atrophie 
fiber bundles occupied the central por- 
tion of the nerve, but were surrounded 
temporally by fascicles packed with 
normal axons. 

COMMENT 

The pattern of crossed-fiber atro- 
phy in the distal end of the optic nerve 
is distinctive. Its band-shaped config- 
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uration persists in midorbital sections 
of the optic nerve. Proximally, atro- 
phy is confined to the central and 
nasal portions of the optic nerve. The 
latter proves in man that the arrange- 
ment of fibers destined to cross in the 
chiasm begins anterior to the optic 
canal. This means a lesion that de- 
stroys nerve fibers at the temporal 
side of the optic nerve between optic 
canal and chiasm will affect exclusive- 
ly the nasal field of vision. Our find- 
ings also imply that a lesion affecting 
nerve fiber bundles at the nasal side 
of the optic nerve between eyeball and 


Fig 3.—Magnified view (x 100) of fiber 
bundles from atrophic (left) and intact 
(right) sector of section |. 


chiasm will affect exclusively the tem- 
poral field of vision. 
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Effect of Prazosin on Aqueous Humor Dynamics in Rabbits 


Theodore Krupin, MD; Marianne Feitl; Bernard Becker, MD 


® Prazosin hydrochloride, a systemic 
antihypertensive agent, lowers intraocular 
pressure when applied topically to normal 
rabbit eyes. A 0.01% solution of topically 


-administered prazosin did not alter out- 


`- How facility,-episcleral venous pressure, 
_ systemic blood pressure, or ocular blood 
“flow. Tonography suggested a 27% de- 
crease in the rate of aqueous humor for- 
mation two hours following topical admin- 
istration. Posterior chamber aqueous as- 
corbate Jevels were increased following 
tepical administration of prazosin, which 
aiso suggested a decreased entry rate of 
water into the eye. The effect of prazosin 
on IOP was prevented by systemic pre- 
treatment with phentolamine mesylate, an 
a-adrenergic: blocking agent, but not by 
propranolo} hydrochloride or atropine sul- 
fete. This was. consistent with the known 
a @ation of prazosin as a postsynaptic a- 

adrenergic biocking agent. 

eS (Arch Optrihaimol 98:1639-1642, 1980) 


- Only administered prazosin hy- 
ooo M drochlonide lowers blood pressure 
and produces peripheral vasodilation.’ 


-o These actions are a consequence of 


functional blockade of. postsynaptic 
a-adrenergic receptors {a,) rather 
than a direct effect on presynaptic (a,) 
receptors." The topieal administration 
of prazosin to the eyes of rabbits has 
been reported to lower’ intraocular 
pressure.’ This study confirms the 
effect. of prazdsin on IOP and sug- 
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gests that the drug acts by reducing 
the production of aqueous humor. 


MATERIALS AND METHODS 


Prazosin was used as a stable solution in 
lactate buffer. The solubility was pH-sensi- 
tive. Stock concentrations were 10:mg/mL 
(1.0%; pH 4.5), 1.0 mg/mL (0.1%; pH 5.0), 
and 0.1 mg/mL (0.01%; pH 6.0). Appro- 
priate vehicle was used when diluting the 
stock solutions. Prazosin prepared in.ascor- 
bate buffer was found to be unstabie. 

Male albino rabbits weighing L& to 2.5 
kg were used. Intraocular pressure was 
measured on unanesthetized rabbits re- 
strained in a cloth wrap using a manome- 
trically calibrated. pneumotonograph and 
0.5% topically administered proparacaine 
hydrochloride. Tonograms were performed 
under similar conditions using an electron- 
ic tonometer connected to a recorder. Epi- 
scleral venous pressure was measured with 
a 3-mm applanating head attached to a 
force displacement transducer and a 
recorder. Systemic blood pressure was 
measured by direct cannulation of the 
femoral artery. The cannula was inserted 
using locally applied anesthesia (1% lido- 
eaine hydrochloride) and was attachad to a 
pressure transducer and recorder. Horizon- 
tal pupil diameter was recorded uncer sta- 
ble room illumination using a millimeter 
ruler. 

Ocular blood flow was determinec using 
15-a *Sr-labeled polystyrene microspheres 
(20 mCi/g). Urethan anesthesia was used 
for these experiments. A femoral cannula 
was inserted to monitor systemic blood 
pressure and to obtain arterial blood sam- 
ples. A tracheostomy was performed and 
the animal attached to a respirator. Follow- 
ing a thoracotomy, the microspheres (50 
pCi) were injected into the left ventricle 
and arterial blood was continuously with- 
drawn. One minute later, the animal was 
killed with an intravenous dose of potas- 
sium and the eyes removed for differential 
dissection. Ocular tissues and the blood 


sample were counted for radioactivity. Cal- 
culation for blood flow was according to the 
method of Alm and Bill. 

Prazosin was injected into the third ven- . 
tricle of unanesthetized rabbits through 
permanently implanted cannulas.’ Intraoe- 
ular. pressure and blood. pressure’ were 
recorded as described previously. 

Posterior and anterior aqueous humor 
samples were obtained for ascorbate. mea- 
surements using topical applications of 
0.5% -proparacaine hydrochloride. These 
samples immediately were placed in 4% 
metaphosphoric acid and ‘titrated with 
dichlorophenol-indophenol.". The Kinsey- 
Palm formula” for the ratio of aqueous 
humor flow coefficient to the diffusion 
coefficient for ascorbate was used to esti- 
mate the effects of prazosin.on this ratio. 
Aqueous humor flow UF) was estimated 
from the tonographic data ‘using the equa- 
tion F = (Po-F,)C, where Pg is the IOP (in 
millimeters of mercury), Py the episcleral 
venous pressure (also inmillimeters of 
mercury), and C the outflow facility (in 
microliters per minute per millimeters of 
mercury). 

Prazosin (0.05 mL) was administered 
topically to one eye selected at random and 
diluent was given to the fellow eye. Groups 
of rabbits were: pretreated systemically 
one hour before topical application of pra- 
zosin with one of the following agents: 
atropine sulfate (0.6 mg/kg, subcutaneous- 
ly); propranolol hydrochloride (5 mg/kg, 
intraperitoneally); phentolamine mesylate 
(5 mg/kg, intravenously); or prazosin 
hydrochloride (1 mg/kg, intravenously). In 
another group of rabbits, one eye was 
pretreated with prazosin ene-half hour 
prior to the administration of 5.0% phenyl- 
ephrine hydrochloride (0.05 mL) to both 
eyes. 


RESULTS 


Topical administration of prazosin 
lowered IOP. The maximum decrease 
occurred with concentrations greater 
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than 0.005% (Fig 1). Ocular irritation 
and dilation of conjunctival vessels 
were observed in both the prazosin- 
and diluent-treated eyes when the pH 
was 5.0 or less (the 0.1% and 1.0% 
solutions). This did not occur with 
solutions of higher pH. Topical admin- 
istration of the 0.01% solution lowered 
IOP for three hours (Fig 2). All subse- 
quent studies used the 0.01% solution. 
Prazosin had no effect on pupil size 
when treated eyes were compared 
with untreated eyes. When prazosin 
was administered to one eye of each of 
six rabbits three times a day for 12 
days, the decrease in IOP two hours 
after the last drops was similar 
(P > 3) on the first and 12th days. 
Long-term drug delivery did not cause 
fluorescein staining of the cornea or 
changes in slit-lamp findings. 

Repeated tonography before and 
two hours after the unilateral topical 
administration of prazosin confirmed 
the decreased IOP. Intraocular pres- 
sure was 15.8 + 1.1 mm Hg (mean 
+ SEM) in the prazosin-treated eyes 
and 19.6 + 0.9 mm Hg in the diluent- 
treated control eyes. Outflow facility 
was similar in the eyes treated with 
prazosin (0.26 + 0.03 »L/min/mm Hg) 
and diluent (0.24 + 0.04 p»L/min/mm 
Hg). Episcleral venous pressure was 
not significantly (P > .8) different in 
the eyes treated with prazosin 
(104 +12 mm Hg) and diluent 
(11.6 + 1.6 mm Hg). Tonographic flow 
was calculated as 1.9 pL/min in the 
diluent control eyes and 1.4 »L/min in 
the prazosin-treated eyes. This repre- 
sented a mean decrease two hours 
after topical prazosin administration 
of 27%. 

In nine rabbits IOP was reduced by 
3.3 mm Hg two hours after the unilat- 
eral administration of prazosin. Ante- 
rior chamber aqueous humor ascor- 
bate values did not differ between 
treated (23.8 + 1.5 mg/dL) and con- 
trol (23.8 + 1.3 mg/dL) eyes. Howev- 
er, the posterior chamber ascorbate 
level was significantly (P < .05) in- 
creased in the prazosin-treated eyes 
(34.3 + 2.9 mg/dL) compared with the 
control eyes (29.6 + 1.9 mg/dL). This 
suggested some 40% reduction of the 
ratio for ascorbate of flow to diffusion 
following topical prazosin administra- 
tion. 

Ocular blood flow measured with 
the microspheres was similar (P > .5) 
for prazosin-treated eyes of six rab- 
bits when compared with diluent- 
treated contralateral eyes. Topical 
delivery of 0.05 mL of 0.01% prazosin 
did not significantly (P > .1) alter 
systemic blood pressure or pulse. 
Baseline blood pressure (84.7 + 5.6 
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mm Hg) was unchanged at one 
(82.8 +61 mm Hg) and two 
(80.4 + 5.5 mm Hg) hours. The admin- 
istration (0.1 mL volume) of 0.005 mg 
of prazosin hydrochloride (pH 7.0, 300 
mOsm/L) into the third ventricle did 
not alter IOP or systemie blood pres- 
sure. 

Systemic pretreatment with the a- 
adrenergie blocking drug phentola- 
mine mesylate (5 mg/kg, intravenous- 
ly) prevented the topical prazosin- 
induced lowering of IOP (Table). 
Intraocular pressure was still reduced 
following topical prazosin instillation 
in spite of systemic pretreatment 
with either the 8-adrenergic blocking 
agent propranolol or cholinergic block- 
ade with atropine. Intravenously ad- 
ministered prazosin (1 mg/kg) signifi- 
cantly (P < .001) decreased IOP from 





a baseline of 219 + 0.6 mm Hg to 
13.7 + L1 mm Hg after 60 minutes. 
This dose also reduced systemic blood 
pressure (baseline of 91.9 + 4.9 mm 
Hg to 588+ 3.3 mm Hg after 60 
minutes). Systemically administered 
prazosin blocked the IOP response to 
topically administered prazosir. (Ta- 
ble). 

Unilateral topical pretreazment 
with 0.01% prazosin antagonized phe- 
nylephrine-induced mydriasis. Pupil 
diameter 30 minutes after prazosin 
was similar (P>.5) in treated 
(5.2 + 0.6 mm) and control (5.3 + 0.7 
mm) eyes. Topical phenylephrire ap- 
plication resulted in no pupil enlarge- 
ment in the prazosin-pretreateé eyes 
(5.4 + 0.7 mm; P > .4), while the con- 
trol eyes demonstrated the expected 
mydriatic response (8.7 + 0.5 mm). 


Fig 1.—Mean intraocular pressure (+ SEM) two hours following topical administration 
(0.05 mL) of prazosin hydrochloride (eight to ten rabbits for each concentration) 
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COMMENT 


The present study confirms the low- 
ering of JOP in rabbit eyes by topical 
admauisiration of prazosin hydrochlo- 
ride.’ Since cutflow facility as mea- 








sured by jonegraphy is not altered, 
the reduction IOP appears to result 


from a deereased production of aque- 


-ous humor Tue increase in posterior 
. cham ber ascorbate concentrations fol- 


lowing topics! prazosin administra- 
eompatible with a 
decreased entry of water into the 
eyes. 

When giver systemically, prazosin 


Mean Intraocular Pressure, mm Hg, +SEM 





Pheritalamine mesylate, 5 mg/g intravenously 


Propranolol sydeochioride, 5 mg/kg intraperitoneaily 





is an effective antihypertensive 
agent. Intravenous administration of 
prazosin lowers both IOP and sys- 
temic blood pressure. This systemic 
administration blocks the IOP lower- 
ing after topical administraticn of the 
drug. The topical administration of 
this agent in rabbits does not lower 
systemic blood pressure or ocular 
blood flow. Episcleral venous pressure 
also is not affected by topical prazosin 
administration. 

Prazosin does not appear tc have a 
central action on blood pressure.” The 
IOP effect also does not appear to be 





Condition 
Prazosin 
Diluent 
Prazosin 
Diluent 





Atropine sulfate. 0.6 mg/kg subcutaneously 


Prazosin hycrocaloride, 1 mg/kg intravenously 


Prazosin 
Diluent 
Prazosin 
Diluent 


mediated by a central action since 
administration into the third ventricle 
does not lower IOP. 

An intact a-adrenergic system is 
necessary for topically given prazosin 
to lower IOP. Systemic pretreatment 
with phentolamine, which blocks both 
a,- and a,-adrenergic receptors, pre- 
vents the reduction of IOP by topical- 
ly administered prazosin. Topical pra- 
zosin administration prevents the a- 
adrenergic mydriatic action of phen- 
ylephrine, suggesting that prazosin 
blocks a,- (postsynaptic) receptors.’ 
The hemodynamic effects of prazosin 


Fig 2.—Mean intraocular pressure 
(+ SEM) response following unilateral 
0.01% prazosin hydrochloride, 0.05 mL, 
administration (circles). Diluent (triangles) 
was administered to contralateral control 
eyes of these ten rabbits. 


0 min 
16.5 + 1.2 





“Pretraatmen’ one hour prior to administration (0.05 mL) of 0.01% prazosin hydrochloride €0.01%) to one eye and diluent to the contralateral eye. 
fSign#ieant difference between prazosin-treated and control eyes, paired t test, P < .01. 
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are not affected by atropine or by 
B-adrenergic blockade.” Atropine or 
propranolol pretreatment also fails to 
alter the reduction in IOP. 

Various adrenergic drugs lower IOP 
and, as such, are useful in glaucoma 
therapy. The mechanism by which 
these drugs act is unclear since both a- 
and -adrenergic agonists and antag- 
_onists appear to have similar effects 
on IOP. Moreover, differences- De- 


tween human and animal eyes further - 
complicate. the problem. of under- 


standing the mechanism for lowering 
IOP. Alpha- or B-adrenergic agonists 
(epinephrine, norepinephrine, and iso- 
proterenol) decrease [OP after topical 
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ocular application. Topical application 
of timolol maleate, a £,- and £.-adren- 
ergic blocker without sympathomi- 
metic activity, lowers IOP in humans" 
but not in rabbits (T. Krupin, TA. 
Zimmerman, M. Kass, unpublished 
observations, April 1979). Labetalol, 
both an a- and B-adrenergic blocker, 
lowers IOP in rabbits.” However, the 
ocular effects of labetalol may be by 
some mechanism other than a- or 8- 
blockade. This may also be the ease for 
the other adrenergic antagonists. 
Prazosin is well tolerated by the 
normal rabbit eye. The agent remains 
effective in lowering IOP for at least 
12 days of topical administration. 
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Studies are planned to test the clinical 
effectiveness of topically adminis- 
tered prazosin in glaucoma therapy. 
The effect on IOP of oral administra- 
tion to patients also needs investiga- 
tion. 
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Tritiated Fluorescein Binding 





; * Naun af normal human plasma 

a that been incubated with tritiated flu- 
a cen werg evamined: for radioactive 
oS binding to proseins. Samples were frac- 
` tlonated by pelyacrylamide gel electro- 
phoresis (PAGE) and gel filtration. Ali- 
quots removed between zerc time and two 
hours showed mo specific radioactive 
binding peaks oyseither method. Tritiated 
fluorescein san well ahead of all proteins 
at all times orn PAGE and weil after the 
proteineiuted ftom a fractior.ating column 
(Sephadex G-75).Ten minutes after intra- 
venous injections, PAGE of plasma from 
three. patients: undergoing fiuorescein 
angiography with nonradioactive dye 
showed the only fluorescent band migrat- 
ing ahead of aif protein bands. These 
methods. failed: ta demonstrate specific 
binding of tetiated fluorescein to normal 
-human plasma areteins. We conclude that 
during angiography, fluorescein exists in 
plasma as an unbound molecule or is so 











; -weakly associated with plasma proteins 


as to be undetectable by the methods 
used. 
(Arch Ophthelmot 98:1643-1645, 1980) 


ntravenous (IY) injection of fluores- 
ceim for fundus angiography was 
first introduced in 1961 by Novotny 
and Alvis,’ and since that time, it has 
become an impertant diagnostic and 
research tool in clinical ophthalmolo- 
gy. Much of the understanding of 
© various diseases of the fundus has 
been clarified bw fluorescein angiog- 
_ raphy in recent: years.?* Interpreta- 
_ dion of the fuerescein study has been 
-based on the work of several au- 
thors?” There is agreement that fluo- 
rescein normally does not leak from 
the retinal circulation, but flows free- 
ly into-the extravascular space of the 
choroid only to stop at the retinal 
pigment epithelum.+*'* Even though 
clinicians agree that there is leakage 
from the choriecapillaris, there has 
been little er 2o-attention directed to 
understanding: the mechanisms of this 
process. The relationship between 
injected fluorescein and normal plas- 
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nal Human Plasma Proteins 


w = MS; Norman T. Felberg, PhD; Jay L. Federman, MD 


ma proteins may be important in this 
process. Much of the current thinking 
dealing with the interactions cf fluo- 
rescein and normal plasma proteins is 
based on previous studies"? and work 
done with bovine serum albumin more 
than 25 years ago.’ Reliance on such 
studies has led to widely varying esti- 
mates of the interaction of fluorescein 
to plasma proteins. Some authors 
believe that as much as 40% to 30% of 
the eye is protein bound in the plas- 
ma. More recently, Arroyave et al! 
suggested that the previous:y re- 
ported" adverse effects of. slowly 
injected IV fluorescein were related to 
protein binding of the fluoreseein. We 
evaluated the interaction of tritiated 
fluorescein and normal human plasma 
proteins and failed to demorstrate 
any specific binding. 
METHODS AND MATERIALS 

Fluorescein was catalytically exchanged 
with tritium (New England Nuclear, Bos- 
ton) to a specifie activity of 56.3 mCi/mg 
and supplied in ethyl alcohol. The tritiated 
fluorescein’ was compared with stendard, 
injectable sodium fluorescein, with the use 
of paper chromatography in three differ- 
ent solvents: (1) 5% acetic acid in 50% ethyl 
alcohol; (2} 5% ammonium hydroxide; and 
(3) butanol-acetic acid-water (4:1:5 +/v). In 
the three solvents, greater than 99% of the 
radioactivity migrated with the injectable 
sodium fluorescein. 

Fresh blood specimens were collected 
from normal volunteers (staff) ia vae- 


Origin 


uumed tubes (Vacutainer) containing edet- 
ie acid as anticcagulant. After centrifuga- 
tion, the plasma.wvas collected and placed in 
a 37 °C water bath. Within five minutes, 
256 aCi of tritiated fluorescein (0.5 pg) in 5 
uL of ethyl aleahol was added to 1 mL of 
the normal haman ‘plasma at 37 °C. Ali- 
quots were remeved at various times dur- 
ing the ineubatien (0,5, 10, 15, 20, 25, 30, 60, 
and: 120: minutes) for electrophoresis or 
column chromatography. Controls - con- 
sisted of similarty treated specimens of (1) 
normal human plasma with 5 uL of ethyl 
alcohol and (2) 75mM sodium phosphate 
buffer, pH 7.2, with 75mM _ sodium chloride 
(phosphate-bu‘fered saline) with 250 Ci of 
tritiated fluoreseein. © 

Polyacrylamide gel electrophoresis 
(PAGE) was performed in 7 x 5-mm (di- 
ameter) columns with a readily solubiliz- 
able gel to facilitate liquid scintillation 
counting." Eleetrophoresis of duplicate 
gels was performed with 5-uL aliquots that 
were removed at the times indicated. One 
gel was. fixed and stained for protein, 
whereas the other was sliced by a multiple 
razor blade devize. Individual gel slices of 
about 1.5 mm each were dissolved over- 
night in 2% pericaic acid before counting in 
a liquid scintillation cocktail. 

In addition, unfixed gels that used plas- 
ma drawn from three patients within ten 
minutes of the start of routine fluorescein 
angiography were photographed with the 
appropriate excitation and emission filters 
immediately after their removal from the 
glass column after electrophoresis (total 
elapsed time from injection, 40 minutes). 
After photograpay, the gels were fixed and 
stained for pretein and rephotographed to 


Fluarescein 





Fig 1.—Polyacrylamide gel electrophoresis of 5 „L of plasma from patient ten minutes 
after injection of sodium fluorescein for angiography. Gel A, Unstained gel visualized 
under appropriate excitation and emission filters after electrophoresis for 30 minutes. 
Gel B, Same gel after staining for pretein showing that leading protein band (prealbumin) 
is 2 cm behind fluorescein band in unstained gel (A). Band behind fluorescein band is 
photographic artifact and did not snow true fluorescence. 
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compare the migration of the various pro- 
tein fractions with the fluorescent band. 

Molecular sieve chromatography was 
performed at 4 °C with a fractionating col- 
umn (Sephadex G-75). The elution rate 
with phosphate-buffered saline, pH 7.4, 
was adjusted to give the shortest time on 
the column (25 x 1 em in diameter), con- 
sistent with adequate separation of the 
fractions. Total elution time, however, was 
just under four hours. Protein elution was 
monitored spectrophotometrically (absor- 
bance of 280 nm) after 0.1-mL aliquots 
were removed for liquid scintillation count- 
ing. 

RESULTS 


The distribution of plasma. protein 
and radioactivity were evaluated by 
PAGE at nine incubation periods with 
at least four. different individuals’ 
plasma on different days. The data at 
all incubation times indicate that the 
majority of tritiated fluorescein 
(= 90%) ran well ahead of the leading 
protein band. The peaks of the trit- 
iated fluorescein were routinely found 
at slice 44 + 4, which corresponds. to 
6.0 to 6.5 em from the origin. The 
leading plasma protein band never 
migrated farther than 4.0 to 4.5 em 
from the origin (Fig 1). In all of the 
incubation times, no more than 10% of 
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Albumin Migration 









recoverable counts failed to migrate 


with this rapidly migrating peak of 
radioactivity, and these counts proba- 
bly represented “trailing” of the 
radioactive tracer. At no time were 
additional radioactive peaks detected. 
A graphic representation of a typical 
electrophoretic pattern clearly demon- 
strates these separations (Fig 2). The 
tritiated fluorescein radioactivity 
peak after incubation with normal 
human plasma was found consistently 
to migrate in the same areas as trit- 


iated fluorescein radioactivity peak. 


found after incubation with. phos- 
phate-buffered saline and demon- 
strated the same trailing phenome- 
non. 

The majority of the plasma proteins 
applied to a Sephadex G-75 column 
elute immediately after the void vol- 
ume; However, the radioactivity peak 
eluted after the bed volume (Fig 3). 
The elution profile of the radioactivity 
does not decrease sharply, but rather 
trails off and is still at high levels in 
fractions corresponding to two bed 
volumes suggesting the tritiated fluo- 
rescein binds to Sephadex G-75 
(Fig 3). 

The fluorescent band found after 


tritiated fluorescein. 
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PAGE of the plasma from three 
patients after routine IV fluorescein 
angiography was located well ahead of 
the leading protein band in the same 
position where the tracking dye would 
normally migrate (Fig 1). When the 
gels were fixed and stained for pro- 
tein, no protein band had migra-ed as 
far as the fluorescein band. 


COMMENT 


Even though it is well established in 
the literature that most of the fluores- 
cein in the blood remains free, some 
authors suggest that 40% to 8)% is 
bound to plasma proteins such as albu- 
min and others believe tha: the 
hypersensitivity reaction to slow fluo- 
rescein infusion is due to protein bind- 
ing of the dye. In addition, these 
authors suggest that in vivo fluores- 
cein induces loss of complement hemo- 
lytic activity and that this might be 
the result of fluorescein binding to 
complement proteins.” It has been 
clearly demonstrated by the in vitro 
techniques used here that fluorescein 
is not specifically bound to any pasma 
proteins during the incubation times 
studied, which would correspond to a 
longer period of time than the usual 


Fig 2.—Radioactivity profile from. polyacrylamide gel column. 
After five minutes of incubation at 37 °C electrophoresis was 
cone on 5 pL of normal human plasma with tritiated fluoresceinon 
7 x 5-mm gel column for 30 minutes; gel was sectioned into 
1.5-mm segments, dissolved in 2% periodic acid, and counted in 
liquid scintillation counter. The leading protein band, determined 
on duplicate gel stained for protein, is indicated by arrow, 
showing this to be separate from the radiation peak of free 
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Fig 3.—Elution profile of normal human plasma and tritiated 
fluorescein from fractionating column (Sephadex G-75). A 
24 x 1-cm column was eluted with phosphate-buffered saline 
(about 20 mL/hr), and 1-mL fractions were collected and ana- 
lyzed for protein by absorbance at 280 nm and for radioactivity. 
Protein eluted at void volume completely separates from radioac- 
tivity, indicating that tritiated fluorescein was not bound to plasma 
protein fractions. 
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fluorescein angiograms. Equilibrium 
dialysis, whiek would be more sensi- 
tive to weak binding of fluorescein to 
alburain, was aot used :n this study. 
We do not believe that the weak bind- 
ing between fluorescein and albumin 
first demenstrated by Laurence" is 
comparable tc clinical observations 
mace during flaorescein angiography, 
in which the most impertant events 
that take place are complete within a 
few minutes. The times required (24 
to 43 hours) for completion of equilib- 
“rium dialysis precluded importance in 
a system designed to study binding at 
times: less than one hour. The two 
metheds chosea to resolve free fluo- 
rescein from: protein-bcund fluores- 
cein are basec on separation by molec- 
ular sieve effects. If both techniques 
disrupted the fluorescein-protein com- 
plex iateraction, it would suggest that 
this interaction was weax and proba- 
bly net important during fluorescein 
angiograpay. If such interactions 
were disruptec during PAGE, then 
one would expect to see a highly 
unsymmetrical peak, with much radio- 
activity in the limb trailing from the 
- leading radioactive peak. However, no 
such electropkoretie fractionations 
were seen at-ary time pcint. 

Recent studies by Burns-Bellhorn et 
al™ have shown that permeability into 
the anterior segment of fluorescein- 
labeled dextrans of various molecular 
weights is deperdent on the molecular 
weight of the dextrans. Iris vessels 
examined by B3urns-Bellhorn et al 
were of the fenestrated type found in 
the choriocap#luris and therefore al- 










lowed the passage of molecules whose ` 


effective diffusien radius is less than 
that cf the fenestrations’ pore size. 
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Their studies indicated that fluores- 
cein covalently linked to dextrans of 
molecular weights of 3,000 daltons and 
less could migrate into the anterior 
chamber at the same rate as free 
fluorescein. However, fluoreseein co- 
valently linked to dextrans with a 
molecular weight much greater than 
20,000 (effective diffusion radius 
equivalent to that of serum albumin) 
could not migrate out of the iris ves- 
sels inte the anterior chamber. Like- 
wise, our results indicate that during 
angiography the movement o? intra- 
vascular fluorescein into the extravas- 
cular space in normal and pathologic 
states may be minimally, if at all, 
affected by the movement of plasma 
proteins. Rather, fluorescein. moves 
predominantly as a free molecule 
from any intravascular to any extra- 
vascular space and exists as a free 
molecule in the plasma or only loosely 
associated with plasma proteirs. This 
association would be so weak, howev- 
er, that the dissociation senstant 
would probably preclude any of the 
immediate hypersensitivity reactions 
to fluorescein-bound plasma proteins 
suggested by Arroyave et ai* This 
would not preclude a type 1 atopic 
hypersensitivity response mediated 
by IgE and basophils. 

In vivo studies on the plasma of 
three patients following IV injection 
of nonradioactive fluorescein gave 
identical findings to those of our in 
vitro studies. The agreement between 
the in vitro and in vivo results clearly 
indicates that IV fluorescein remains 
unbound and does not interact in an 
important fashion with plasma pro- 
teins during the time of the fiuores- 
cein angiographic study. 
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Clinically, this implies that ex- 
tremely subtle changes in the retinal 
vascular endothelium and/or pigment 
epithelium, either biochemical or mor- 
phologic, would be sufficient and nec- 
essary to allow movement of small 
molecules such as fluorescein. Normal- 
ly, water and salts (ie, bulk flow) cross 
the blood-brain barrier with most 
small moleeules (bicarbonate ion and 
ammonia) and most large molecules 
(dyes and proteins) are exeluded. With 
minor pathelogic changes in the blood- 
ocular barrier, previously excluded 
molecules, such as fluorescein, may 
penetrate while proteins may still be 
excluded. This emphasizes the recent 
value of fluorescein angiography to 
the ophthalmologist in revealing mi- 
ner alterations in the biood-ocular bar- 
rier measured fluorophotometrically 
in diabetics.. Since the retinal pig- 
ment epithelium and retinal capillary 
endothelium represent. the blood-ocu- 
lar barrier,” any subtle defect allow- 
ing the movement of small molecules 
would be readily observed with fluo- 
rescein angiography. 
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Intravitreal Expansion of Perfluorocarbon Bubbles 


Andrew Lincoff; David Haft, MD; Peter Liggett, MD; Cyril Reifer, MD 


è The intraocular expansion of per- 
fluoromethane (CF,), perfluoroethane 
(C.F,), and perfluoropropane (C,F.) was 
determined by a direct method for mea- 
suring intravitreal gas. A bubble of CF, 
was found to expand 1.9 times the volume 
initially injected; C.F, expanded 3.3 times; 
C.F, expanded four times. The expansion 
characteristics of the experimental gases 
were compared with those of sulfur hexa- 
fluoride (SF,) and octofiuorocyclobutane 
(C,F,), two gases already in clinical use. 

(Arch Ophthalmol 98:1646, 1980) 


The gases perfluoromethane (CF,), 
perfluoroethane (C,F,), and per- 
fluoropropane (C,F,) have been found 
to be nontoxic to the retina and to 
have intraocular longevities . that 
might be of advantage in vitreous and 
retinal surgery (see companion study, 
p 1610). If the gases are to be used on 
patients, precise information on: the 
maximum expansion of each gas is 
necessary. In the companion study, an 
attempt was made. to calculate ex- 
panded volumes indirectly by insert- 
ing an ophthalmoscopic estimate of 
the are of contact of the bubble into 
the formula for a polar cap as pro- 
posed by Parver and Lincoff.' An 
analysis of the results indicated that 
the method was only reliable in 
expressing relative volumes, that is, 
greater or less gas present on succeed- 
ing days. This investigation used a 
direct method to measure the absolute 
volumes of the gases in the animal 
eyes at the times of maximum expan- 
sion. The expansions of ‘sulfur hexa- 
fluoride (SF,) and octofluorocyclobu- 
tane (C,F,) were also reexamined. 





Accepted for publication Dec 10, 1979. 

From the Department of Ophthalmology, The 
New York Hospital-Cornell Medical Center, New 
York. 

Read in part before the Retina Society, Sea 
Island, Ga, Sept 6, 1979. 

Reprint requests to Department of Ophthal- 
mology, The New York Hospital, 525 E 68th St, 
New York, NY 10021 (Mr Lincoff). 


1646 Arch Ophthaimol—Vol 98, Sept 1980 


MATERIALS AND METHODS 


The experimental gases and animals in 
this study are the same as those described 
in the companion experiment. The method 
of injection was also similar, except that 
the volume of gas injected was reduced to 
0.2 ce, because 0.4 ce of C.F, was seen in the 
companion experiment to fill the rabbit 
eye. Eighty eyes were injected, of which 61 
were retained for volume determinations. 
Eyes were discarded if there was evidence 
of subconjunctival gas at the injection site. 
There were 12 eyes retained with CF,, 14 
with C,F,, 16 with C,F,, seven with SF, 
and 12 with C,F,. 

Volume determinations of the gases 
were made on the day of maximum intra- 
ocular expansion. The day was predicted 
from the observations made in the compan- 
ion. experiments. Maximum intraocular 
expansion occurred one day after injection 
for CF,, three days after injection for C,F, 
and C,F,, and two days after injection for 
SF, and C,F,. The animals were killed with 
a euthanasia solution, and the eyes were 
enucleated without delay. The vitreous. eav- 
ity was opened wide under water beneath 
an inverted funnel. The gas in the eye 
collected at the apex of the funnel from 
which it was drawn into a connecting 
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Graphic representation of maximum ex- 
pansions of three perfluorocarbons 
(black) compared with sulfur hexafluoride 
(SF,) and octofluorocyclobutane (C,F,). 
CF, is perfluoromethane; C.F, is perfluo- 
roethane; C.F, is perfluoropropane. 





pipette, where its volume wes measured. 
The pipette was graduated ir 0.01 mL. 


RESULTS 


The volume of gas obtained from 
eyes injected. with 0.2 ec of CF, 
expanded to 0.88 + 0.06 ec. The vol- 
ume from eyes injected with C.F, 
expanded to 0.66 + 0.04 ec. The vol- 
ume from eyes injected with CF, 
expanded to 0.80 + 0.08 c:. Eyes that 
had been injected with 0.2ec of SF, or 
C,F, expanded to 0.38 + 0.07 cc and 
0.47 + 0.08 ec, respectively (Figure). 


COMMENT 


Perfluoromethane has expansion 
characteristics identical to SF, and 
thus might be used in patients in the 
quantities recommended for SF, by 
Fineberg et al The greater expan- 
sion potential of C.F, and C,F, 
requires other limits if they are to be 
used in patients. An injec:ion of 1.8 ce 
of C.F, or 1.1 ce of C,F, srould expand 
to fill the vitreous cavity of the aver- 
age human eye and is the prebable 
maximum; a larger quantity might 
displace the lens-iris diap.aram anteri- 
orly and close the angle. 

The rabbit eye experiences a brief 
closure {less than two minutes) of the 
retinal artery after receiving an injec- 
tion of 0.2 ce of gas. Pressure falls 
rapidly to near normal levels in an 
hour. During the expansien phase, the 
intraocular pressure may be slightly 
elevated. The highest pressure ob- 
served was 30 mm Hg; it occurred on 
the first day after injection in both 
eyes of one animal irjected with 
C,F,. 


This study was supported in sart by a grant 
from Drs Albert and Daphne Ree. 
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Stereochronoscopy of the Optic Disc 


With Stereoscopic Cameras 


Kurt E. Scherrer, MD, FRCS, Vladimir Kratky, PhD 


a) Goldmanns achronoscapy, a form of 

“tne peead photegrammetry of the optic 
“disg; can he actomplishec by repeated 
simultaneous -stereophotography. The 
` variations ie centration and image orien- 
tation are nullei by azimuthal rotation and 
of two pairs of stereophotographs 
taken at separate times. 

(Arch Ophthalmol! 98:1647-1649, 1980) 





(Gokimana and Lotmar'? recently 
published the results of their 
investigation with time-based photo- 
grammetry’* of the optic dise that 
ey dubbed “chronoscopy.” This de- 
tly the viewing of space asa 
; ime changes. Roughly 
een, the third dimension is used 
to tell changes in the fourth dimen- 
sion, the dimension of time. Their 
‘method consists-of two stages, a pho- 
tograph of the optie dise taken with 
the aid of a centration device to align 
ime and: patient pupil 
| @ subsequent nulling 
procedure of s-quentially zaken photo- 
graphs to subiract any iradvertently 
added optical iti 
verification renders proof of physical 
change or cf iis.absence. 
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Fig 1.—Twin apertures of stereo- 
camera (A; and.A.) and light source 
(L) are ideally centered in patient's 
pupil. 


Fig 2.—illuminated twin apertures of 
fundus. stereocamera seen from 


patient's side. Stereobase is meas- 
ured in millimeters. ; 
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Fig 3.—Expected centration variation of 
twin stereoapertures within space of 
patient's pupil. 


Fig 5.—Top left, Maximum concavity of disc using free stereo- 
scopic examination (crossed) (convexity under stereoscope). 
Azimuth, 60°. Top right, Maximum convexity of disc using free 
stereoscopic viewing (concavity under stereoscope). Azimuth, 
240°. Bottom, Nulled stereoscopic impression of optic disc at 
angie azimuth of 150°. Stereoimpression of frame and dividing 
area in height to image plane is due to variation of eye to camera 


angle. 


As a centration device cannot be 
commercially obtained, the nulling 
procedure becomes important and is 
relatively simple to apply. This article 
attempts to demonstrate that even a 
standard method of stereophotogra- 
phy of the fundus with expected slight 
variation of optical centration can be 
useful in applying the principle of 
chronoscopy. 


METHOD 


A stereocamera’s centration of apertures 
for simultaneous stereophotographs and 
its light source within the patient’s pupil 
depend on the dimension (Fig 1). The tight- 
est fit within the pupil’s frame without 
overlap of aperture by the pupil’s edge is 
the best. If it occurs, it becomes obvious by 
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Fig 4.—Rhomboid distortion of image plane in comparison to regular grid of object 


plane. 


different luminosity of the stereohalves. 
The dimensions of stereoapertures and the 
light distribution can be demonstrated by 
illuminating the observer ocular of the 
stereocamera by a diffused light that will 
project the entrance pupils of the whole 
system on an interposed screen that must 
be fitted into the plane of the patient's 
pupil (Fig 2). Identically centered image 
position is proof of angular fit of eye to 
camera. Presently, orientation changes are 
unavoidable (Fig 3), as no centration device 
is used. Goldmann’s proposed nulling pro- 
cedure becomes, therefore, mandatory. It 
depends on the physiologic capability to 
view disparities of an object as stereoim- 
pression only in Panum’s field of fusion, a 
plane that always contains the line con- 
necting the midpoints of the observer 
pupils. Should orientation disparities be 
present in sequential photographs (as indi- 













cated in Fig 3), they can only be appre- 
ciated as three-dimensional impressions by 
the observer if presented in the plane of his 
Panum’s area. Any vertical disparities 
within sequential pictures must be rotated 
into the horizontal plane of the observer to 
be appreciated as stereoscopic impressions. 
Without this, vertical disparities are sim- 
ply fused or discarded without any ster- 
eoimpression perceived by the observer. 
The stereoscopic effect derived frem the 
observation of combined sequential photo- 
graphs results from optical or physical 
disparities or from a combination of both. 
Optical disparities are governed by strict 
geometrie rules of perspective and can 
appear only in particular directions, while 
physical disparities may be arbitrary. 
Because of the aerial image’s plane, the 
assessment of disparities must be based on 
the knowledge of perspective geometry, 
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they are ost -easily described by the 
change of = square to a rhemboid (Fig 4). 
The straightness of lines is preserved, 
whereas the eriginally constantly spaced 
interval and iis parallelism are not. Nev- 
ertheless, the-carresponding points with 
different. perspeetive caused by different 
orientation are displaced in a pattern char- 
acterized by continuity, thus Jacking any 
abrupt changes. Nulling flattens the image 
plane that may be inclined. Any random, 









py sereens for presence or absence of 
change. i 
COMMENT 
This method. is suggested as a prac- 
tical solution of the problem to prove a 
ehange of the optie dise in the course 
of time. The avsence of a centration 
device calls for ‘he use of stereocamer- 
as, as they ensare the least variation 
ef aperture orientation in the pa- 
tient’s pupil. All stereocameras quali- 
ee w this purpose, as the image vari- 
ation with perspective distortion re- 








‘1. Goldmann H, Lotmar W: Rapid detection of 
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changes'in the optie disc: Stereachronoscopy: H. 
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mains continuous or monotoncus with 
each camera. The fusion of twe double 
pictures retains this characteristic 
consistently. The rotary nulling can be 
carried out under any stereoseope but 
preferably one that fits the dimension 
of the slide or of the episcopie (In- 
stamatic) picture. Manual maling is 
not difficult for equal azimuthal rota- 
tion of both pictures. A mechanized 
rotary device as suggested by Gold- 
mann and Lotmar' eases this <ask. 

The mandatory nulling precedure 
combines simultaneously taken ster- 
eophotographs (Fig 5). The pzir that 
has been taken first in time ‘s com- 
bined with a pair that was taken 
subsequently. A stereoscopic viewing 
device or combination of the two by 
free stereoviewing yields one double 
picture to the observer. If this fusional 
double image yields no spatial impres- 
sion in the image plane, then itcan be 
rightly presumed that the picture- 
taking process was practically identi- 
cal in both instances and no physical 
change of the cbject took place. 

If, however, a stereoimpression 
results, the examiner must discover 
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Stereochronoscopy—Schirmer & Kratky 





whether this is caused by optieal arti- 
fact or true physical change of object. 
The examiner proceeds by rotating 
the two twin stereopictures into an 
angle of azimuth that yields the 
impression of maximum concavity of 
the doubled image, each half showing 
concavity. From this angle of azimuth 
thus determined, the examiner ro- 
tates the two twin photographs of the 
disc in parallel fashion through 180°, 
obtaining a maximum convex impres- 
sion of the optic disc. The angle of 
“nulling” must then be sought at the 
angle of rotation of only 90°. At this 
angle of azimuthal rotation, the image 
plane will seem flat without elevations 
from its niveau if no change has taken 
place. within the time between the 
points in time when the stereophoto- 
graphs were taken. If, however, a 
physical change took ‘place, a three- 
dimensional rise from the image plane 
can be expected. 


Key Words.—Chronoscopy; glaucoma; op- 
tic dise; stereophotography. 
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Calendar of Events 


1980 


September 


Lens Implant Course, Siuiskill, the Netherlands, 
Sept 10-11. 

illinois Society of Ophthalmology. and Otolaryn- 
gology, Holiday inn, Moline, til, Sept 12-14. 

Symposium of the International Society of Oph- 
thalmic Ultrasound, Nijmegen, the Nether- 
lands, Sept 16-19. ` 

Orbital Update Course, University. of Utah, 
Snowbird, Utah, Sept 19. 

Jacksonville Florida Society of Ophthalmology, 
Amelia Island Plantation, Fla, Sept 27-28. 

Welsh Cataract Surgical and Intraocular Lens 
Congress, Houston, Sept 27-Oct 1. 


October 


Ocutome/Fragmatome Workshop, University 
City Holiday Inn, Philadelphia, Oct 2-3. 

Neuro-ophthalmology Seminar, Mercy-Baptist 
Eye Foundation, St Louis, Oct 5. 

Practical Approach to Common. Orbital. Dis- 
eases, Albany (New York) Medical College, 
Oct 9. 

New Jersey Academy of Ophthalmology and 

oo" Otolal logy, West Orange, Nu, Oct 22. 
Royal. Australian College of Ophthalmologists 
and Ophthalmological Society of New Zea- 
land, Christchurch, New Zealand, Oct 29-Nov 
3. 


News and Comment 


Conference.—The fall conference. of 
the Jacksonville Florida Society of 
Ophthalmology will be held at the 
Amelia Island Plantation, Sept 27-28, 
1980. For further information contact 
Dr Richard L. Simmons, Duval County 
Society of Ophthalmology, 515 Lomax 
St, Jacksonville, FL 32204. 


Neuro-ophthalmology 
seminar on neuro-ophthalmology will 
be held Sunday, Oct 5, 1980, from 8 AM 
to 5 pM at the Mercy-Baptist Eye 
Foundation, St Louis. For further 
information, contact Eye Seminars, 
621 S New Ballas Rd, Suite 343, St 
Louis, MO 63141. 


New Jersey Academy Meeting.—The 
annual fall meeting of the New Jersey 
Academy of Ophthalmology and Oto- 
laryngology will be held Oct 22, 1980, 
at the Town and Campus in West 
Orange, NJ. The following speakers 
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Seminar.—A. 





November 


American Academy of Ophthalmology, Chicago, 
Nov 2-7. 

international College of Surgeons, Las Vegas, 
Nov 6-7. 


December 


A Clinical Day on Cornea, New Hyde Park, NY, 


Dec 3. 

Postgraduate Course, Upstate Medical Center, 
Syracuse, NY, Dec 5-6. 

Annual Clinical Meeting, Kansas City Society of 
Ophthalmology and Otolaryngology, Crown 
Center Hotel, Kansas Gity, Mo, Dec 11-12. 


1981 


January 


Current Concepts, Wilmer institute, Dorado 
Beach, Puerto Rico, Jan 10-17. 

Winter Seminar, Miami Ophthalmological Soci- 
ety, Wildwood Inn, Snowmass at Aspen, Colo, 
Jan 11-18. 

Washington State Academy of Ophthalmology, 
Seattle, Jan 30-31. 

Symposium on Ocular Trauma, Uveitis and Ret- 
inal Disorders, San Diego, Jan 30-31. 


February 


Cataract Symposium, Scottsdale, Ariz, Feb 16- 
18. 


will participate: Harvey Lincoff, MD; 
Henry Hirschman, MD; Philip Knapp, 
MD; Charles Schepens, MD; Richard 
Troutman, MD; and Anthony R. Capu- 
to, MD. For further information, con- 
tact the New Jersey Academy of Oph- 
thalmology and Otolaryngology, 15 S 
Ninth St, Newark, NJ 07107. 


Postgraduate Course.—The Post- 
graduate Course in Ophthalmology of 
the State University of New York, 
Upstate Medical Center, will be held 
Dec 5 and 6, 1980. The guest lecturers 
are Drs G. Richard O’Connor, William 
Tasman, and George O. Waring. For 
further information, contact... Dr 
James. L. McGraw, Department of 
Ophthalmology, Upstate Medical Cen- 
ter, 750 E Adams St, Syracuse, NY 
18210. 


Update Course.—-A course entitled 
“Oculoplastic-Orbital Update” will be 
held by the University of South Flori- 


March 


A Clinical Day on Orbital Disease, New Hyde 
Park, NY, March 4. 


‘Oculoplastic Update, University of South Flori- 


da, Tampa, March 5-7. 


April 


Congress on Cataract Surgery, Metropolitan 
Eye and Ear Hospital, Atlanta, April 24-26. 


May 


Congress of the Pan-American Society o! Oph- 
thalmology, Acapulco, Mexico, May 10-15. 

A Clinical Day on Cataract Surgery and Correc- 
tion of Aphakia; New Hyde Park, NY, May 
13. 

International Symposium on Intraoculér Tu- 
mors, Schwerin, German Democratic Fepub- 
lic, May 17-20. 


June 


Second international Surgery Conference, Flor- 
ence, italy, June 17-20. 


August 


International Symposium on Orbital Discrders, 
Amsterdam, Aug 31-Sept 2. 


da, March 5-7. For further inferma- 
tion, contact Dr James A. Rush, 
Department of Ophthalmology, Uni- 
versity of South Florida, 12901 N 30th 
St, Tampa, FL 33612. 


Congress on. Cataract Surgery.—The 
Second ` International Congress on 
Cataract. Surgery will be held June 
17-20. in Florence, Italy. For further 
information, contact the Organizing 
Secretary, Via S.C. d'Alessandria, 12, 
Florence, Italy. 


Honorary Degree.—Dr Jules Stein, 
founder of the Music Corporation of 
America, was awarded an honorary 
degree May 30, 1980, by The Johns 
Hopkins University in Baltimore. 

Dr Stein was the founding ehair- 
man of Research to Prevent Blind- 
ness, Inc, and his efforts led to the 
formation of the Eve Institute et the 
National Institutes of Health. 
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It’s the new office computer 
from Acuity Systems. 
And it’s specifically designed to 
„take a successful solo or group eye 
care practice like yours, and make it 
even more productive. 

l Because it speeds up paperwork 
in your front office, accelerates your 
cash flow, and gives you a more com- 

plete financial picture of your prac- 
- tice. It also lets you spot problems 
before they occur, so you can manage 
your practice better. And it shows 
you how to make your working day 
more efficient, so you can spend 
-More time seeing patients. 
What's more, it does all this 
without adding staff. And without 
-adding space. 
Think of your next patient as 15 
3 pieces of paperwork. 
-You may not realize it, but every 
patient who enters your office 
creates as many as 15 separate 
-pieces of paperwork. 
< And no matter how small your 
-practice is, handling those ledger 
cards, bills, files, and insurance forms 
(to name only a few) takes thou- 
sands of staff hours a year. as well as 
your own time. Time you could be 
-putting to better use, 
But the Acuity Systems office 
computer drastically cuts the time 
‘Spent on paperwork. Because it 
keeps complete patient accounts, 
types up insurance forms, and sched- 
ules appointments. It also produces 
itemized bills and daily bank deposit 
slips. And it performs a variety of 
other time-consuming daily record- 
keeping chores quickly and accurately. 
It also functions as a word 
-processor. In this mode, it can search 
your records for patients who need to 
be recalled, and then type labels for 
reminder postcards. Plus it can gen- 
erate personalized form letters for 
insurance inquiries, referral replies, 
and other repetitive correspondence. 
What's more, the Acuity Sys- 
tems office computer stores all its 
files electronically on magnetic disks. 
This allows your staff instant access 
to records, speeding answers to 
patient inquiries, and improving 
patient relations. 
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You get a better cash flow, 


: The Acuity Systems’ office computer, 
plus vital financial data. part of the Intelligent Office™ system 
Because Acuity Systems of practice management. Shown are 


office computer does every- 
thing with incredible speed, 
patients can receive bills on 
the spot, and insurance 
claims can be processed 
the same day. 

And, it also 
keeps track of 
aging accounts for 
you. At the touch of 
a button, it can pro- 
duce a list of past- 
due patients your 
Staff can utilize for 
an on-going collec- 
tion program. 

As a result, 
collectibles are 
greatly reduced. 
So you'll have a 
steadier, more 
reliable cash flow 
that will allow 
you to manage 
your funds better. 

In addition, 
the Acuity Sys- 
tems office com- 
puter automatically 
prepares a variety of 
important financial 
reports, includ- 


the display terminal with keyboard 
igh-speed printer, and disk drive. 
disk drive can also be placed in a 
closet, allowing the terminal 
and printer to be placed on 

a desk top. 


ing trial balance, 

profit and loss 

statements, and = 
balance sheets. These reduce yo 
need for costly accounting services. 

And they give you a day-to-day 

understanding of your financial 

position you may never have had 
before. 
It puts your finger on the pulse 
of your practice. 

In addition to performing all your 

daily bookkeeping and billing func- 

tions, Acuity Systems’ office com- 
puter also compiles a variety of 
practice management reports, 
including: 

+ practice income by doctor, proce- 
dure, day, or any of a variety of 
other variables. 

- revenue analysis, allowing you to 
monitor your sources of income, 


+ inventory control (for 








practitioners who 
dispense). 
With these reports, 
you'll be able to monitor 
your own workload, or that of 
other members of your practice. 
You'll be able to see where your in- 
come comes from, and where you 
may be able to reduce your ove 
head. And you'll have the informa- 
tion you need to manage your 
practice effectively. 
What’s more, since the com- 

puter is completely contained in 
your office, only you have access to 
this confidential patient and practice 
information. 

It speaks plain English, so it’s 

easy to operate. 

You might think that a computer 
system this sophisticated would 












need jts own programmer. But 
the Acuity Systems office com- 
. puter doesn't, because it's pre- 
programmed. In fact, it’s so easy to 
use that your secretary can be 


trainec to run it in just a few hours. 
There's no special computer lan- 
guage to learn, because it actually 
prompts your secretary with simple, 
step-by-step instructions. Which 
means.it’s almest impossible to 
make a mistake. 

















Designed for eye 
care professionals, 
by the people who know 

eye care best. 
Asan eve care professional, both the 
way you run your practice and the 
procedures you perform are very 
different from the way other 
practitioners operate. 

Yer all too many of the new 

“doctor's computers” offer a single 
program whi a ettempts to meet 
the needs of a Pate oners, 
regardless of specialty. 

The Acaity systems program, on 
the cther hana, is the result of thou- 
sands of hours spent studying effi- 

clent ey=care practices, as well as four 
years of research and development in 
the United States and Canada. 


Wnat all this means is that, 
whether yours is a solo or a multi- 
doctor practice, the Acuity Systems 
office computer has the features and 
functions you need for eye care, pro- 
grammed in the way that’s most 
convenient to use them. 

With Acuity Systems behind it. 
you can be sure it'll work. 
And that’s a feeling of secur'ty you 
won't get elsewhere. 

Because most other “computer 
companies” sell you the computer 
and the program, and ther kiss you 
goodbye. They don’t help you 

through the 
transition 








period, when 
the computer is 
new. While some of them 
do train your employees, 
they make no provision 
for training new em- 
ployees later on. 
None of them follow 
up to make 
sure the system's 
working right. 
And few of 
them actually 
service both 
the hardware ar 
But at Acuity Systems, we give 
you all the services the other com- 
panies don't. Like complete planning 
for the transition to computerization 















by our Practice Ma: baie Analyst 
Complete training, plus follow-up 
and new employee training by our 
Customer Service representatives. 
And 24-hour service of any problem 
by our own nationwide service 
network. 

Why do we de all this for you? 
Because in the past 10 years, we've 
acquired an excellent reputation 
from our other preducts, the Auto- 
Refractor® and the Auto-Lensmetert 
And making sure cur new office corr 
puter works perfectly in every prac- 
tice is the only way we're going to 
keep that reputation. 

Perfect the way you practice. 
Send for our free booklet, “The 
Doctor's Guide to Efficient Practice 
Management’: Better still, call us 
toll-free: 800-336-0359" 


re mee me ee emer cs one mm wm RN et He 


Tell me more. 


l [C Please send me your treetooklet “The Doctor's 





Guide to Efficient Practice Management” 


L 0 Please call to arrange a tirne for a systems analyst to 
Sys ys 


visit my office to deterring its feasibility for such 
a computer/word processor systern, 

[I Please call to arrange a time for a representative to 
visit my office to demonstrate the system and fully 
explain all its features. 












M.D. 
NAME ee EEEE LOD, 
Street.. 
| CE n Serine oe one rsi AAEE LD 
| Your Practice Specialty... 
| Telephone { = = 
We would Iike'to tailor a package of information best- 
| suited to your interest, so plase provide us with this 
information to help us best r respond: 
| 1,1 Ch have (2 have not prev ‘ously investigated a con 
puter system for my office needs. 
I 2 | © have (9 have not prewously investigated a word 
E processing Fem for ry : 
3. My patient billing curente (7 is Cl is not 
j computerized, 
4. | have a front-office staff oom persons. 
lè 5. In a typical day | see appr itely patients. 
6. About -H OF my pa re equire some type 
Es . 3rd- party f form to be completed by me. 
. | currently arn re-paid by . . types of Srd party 
Í insurance or government : ians q 
8. My interest in such a system is [7] irnrnediate 
(16 to 12 months Kong- tam. 
Mail to: Acuity S ms, ine ARCHOP-090 
| 11413 kane Heviton Se. „Reston, VA 22090 


Em mem m n a e a SOON ON SS aae 


E ACUITY 
SYSTEMS INC. 


Advanced Instrumentation 
and ms for Health Care 
11413 sa on na n VA 22090 











When you join the World Medical Association, you join thousands of 
your colleagues around the world in supporting these worthy goals: 


To serve humanity by endeavoring to achieve the highest inter- 
national standards in medical education, medical science, medical 
ethics, and health care for all peoples of the world. 


The International Voice of Medicine 

The WMA is medicine's international representative and advocate, pro- 
tecting and fostering the rights and interests of physicians and people 
of all nations. Through its declarations on human torture, pollution, 
_. medical ethics, and other critical issues, the WMA provides guidelines 
_ for national medical associations and governments world-wide. 


An Activist Role 
The WMA is engaged in a broad range of programs, such as medical 
education, socio-medical affairs, primary health care, and environmental 
health, through which it seeks to raise the standards of health care 
around the world. 


WMA Needs Your Support 
It is your international professional organization; it deserves your sup- 
port. Send for complete information today! 


Join the World Medical Association 

World Medical Association 
North American Region 
536 North State Street 
Chicago, IL 60610 


YES, | want to support the World Medical Associa- 
tion. Please send complete information and a 
membership application. 





Name 





Please Print 


Address _ 








City 
State/Zip _ 
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ichioramphenical-polyrnyxin ophihaimic 
anmiment) 


Description 
Each gram of Chioromyxin (chioramphenicol- 
polymyxin ophthalmic ointmer ; 
i rá)chioramphenico and 5 
myxin B (as the sulfate) in 
petrolatum and polyethylene 
Actions 
Chloramphenicol, a broad-spectrum anib-one 
originally isolated from Streptamyces venezu- 
alae. is primarily bacteriostatic d acts by 
inhibition of protein synthesis by interfering with 
the transfer of ated amino acids from soluble 
RNA to ribosarnes. Studies have shown that 
chlorarnpherical is not absorbed in measurable 
amounts by topical application to the eye. Devel- 
opment of resistance to chloramphenicol can be 
regarded as minimal for staphyloc 
many other species of bacteria 
Polymyxin B sulfate is one of a group of basic 
polypeptide antibiotics derived from Bacillus 
polymyxa [B aerosporus) and has a bactencidail 
action against almost all gram-negative bacilli 
except the Proteus group. Polymyxins incrzase 
the permeability of bacterial cell wall mem- 
branes. All gram positive bacteria. fungi. and the 
gram-negative cocci. Neisseria gonorrhoeae and 
N meningitidis, are resistant 
indications 
Chiscromyxin (chloramphenical-polyrnyxir 
ophthalmic animent) is indicated for the treatment 
of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphenicol- and/or polymyxin-suscepiible 
organisms 
Contraindication 
This product is contraindicated in persons 
sensitive to any of its companents 
Warnings 
Prolonged or frequent intermittent use of topical 
chioramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypaplasia 
Precautions 
The prolonged use of antibiotics may occasion. 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication, the drug should be 
discontinued and appropriate measures shouid 
be taken 
in all except very superficial infections, the 
topical use of chloramphe should be sup- 
plemented by appropriate systemic medication 
Adverse Reactions 
Blood dyscrasias may be associ 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of choram- 
phenicol eye drops has been reported 
Dosage and Administration 
ÀA small amount of ointment placed in the lower 
conjunctival sac every three hours. or move 
frequently if deemed advisable by the presorib- 
ing physician. Administration should be con- 
tinued day and night for th 8 hours, after 
which the interval between ap ations may be 
increased. Treatment should be continued for at 
least 48 hours after the eye appears normal 
Total dosage of polymyxin, systemic and 
ophthalmic, exceeding 2.5 mag £ 
kq/day should be avoided 
How Supplied 
N 007 1-3082-07 Chioromy 
col-palymyzxin ophthalry 
sterile in ophthalmic ointment tu 
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PARKE-DAVIS 
Div of Warner-Lambert Co 
Morris Plains, NJ 07950 USA 
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s Chloromyxin, a combination 
of chlaremphenicol and poly- 
~ myxin, “covers” many gram- 

positive organisms, including 

staphyosocci, and almost all 
gram-negative bacilli. 

m Véor«xs well against Pseudo- 

monas aeruginosa, a danger- 

ous and Doportunistic organism 
= which grows better in the 
corea then in any other known 

medium * 





Chioromyxin is preservative-free. 










“Whee caused oy susceptible organisms 
‘Vaughan D te T General Ophthalmology. ed 8. 





Los Akos je Medical Pubucations. 1977. p 296 


Please see peeecribing information on preceding page. 
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-Effective in superficial —— 
njunctival and corneal infections* - 





Each gram of Ghloromyxin Ophthalmic 
Ciatment contains 10 mg (1%) chloram- 
phenicol and 5.000 units of polymy#n B (as 
the sulfate) in a-special base of liquid 
petrolatum and polyethyiene. 


Prelonged or frequent intermittent use of 
topical chloramphenico! should be avoided 
because of the possibility of hypersensi- 
tivity reactions, including bone marrow 
hypoplasia. 


All gram-positive bacteria, fungi, anc the 
gram-negative cocci. Neisseria gonorrhoeae 
and N meningitais, are resistant to poly- 
myxin Balone. And, all fungi are resistant to 
chloramphenicol. Total dosage of po'ymyxin, 
systemic and ophthalmic. exceeding 2.5 mg 
(28,000 units}/kg/day should be avoided. 
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Vitamin A Treatment for r Herpes 
Keratitis 


To the Editor.-The report by Smolin 
et al (ARCHIVES 97:2181-2183, 1979) on 
the beneficial effect of vitamin A in 
herpes keratitis in (presumably non- 
deficient) rabbits is intriguing. None- 
theless, their suggestion that the 
same dose extrapolated to humans 
“would probably not be toxic” is in 
error. The proverbial 70-kg man is 28 
times the weight of their rabbits, sug- 
gesting a dose of nearly 3 million 
IU/day. Oil-miscible preparations of 
this size, taken orally, have caused 
acute toxicity even in full-grown 
adults." Water-miscible. parenteral 
preparations of the sort used by Smol- 
in et al lead to still higher serum 
vitamin A levels and are likely to be 
far more toxic.*? Massive parenteral 
doses of vitamin A are clearly nonphy- 
siologic; the amount converted to reti- 
nol and attached to retinol-binding 
protein (holo-RBP) will represent only 
a tiny fraction of the circulating vita- 
min.’ 

ALFRED SOMMER, MD 

< Baltimore 


1. Nater JP, Doeglas HMG: Halibut liver poi- 
soning in 11 fishermen: ‘Acta Derm Venereol 
50:109-113, 1970. ; 

2. Frey JR, Schock MA: Therapeutic trials in 
psoriasis with vitamin A: Hypervitaminosis. Der- 
matologica 104:80-86, 1952. 

8. Furman KI: Acute hypervitaminosis A in an 
adult. Am J Clin Nutr 26:575-577, 1973. 

4. Srikantia S, Reddy V: Effect of a single 


massive dose of vitamin A on serum and liver’. 
levels of the vitamin. Am J Clin Nutr 2838:114-118, 


1970, 
5, Sommer A, Muhilal, Tarwotjo I, et al: Oral 


`- Versus intramuscular vitamin A in the treatment 


of xerophthalmia. Lancet 1:557-559, 1980. 


Vitreous Disturbance Following 
Discission 


To the Editor._The article by Sheets 
and Freidberg (ARCHIVES 98:327, 1980) 
entitled "Vitreous Wiek Syndrome 
Following Diseission of the Posterior 
Capsule” serves to emphasize the pos- 
sibility of vitreous disturbance and 
attendant problems resulting from 
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needle discission of the posterior cap- 
sule. It is our belief that a surgeon 
who performs anterior segment proce- 
dures involving the risk of vitreous 
disturbance should have vitreous. sur- 
gery instruments available and the 
capability (or an assistant with the 
capability) of using them appropriate- 
ly. Clearance of the anterior segment 
of any vitreous encountered can cor- 
rect or avoid a number of problems. 
Use of a vitreous surgery instrument 
as the primary means of creating an 
opening in the posterior capsule can 
also be a useful means of avoiding 
such problems. 
ALLEN Z. VERNE, MD 
Oakland, Calif 
GILBERT CLEASBY, MD 
San Francisco 


In Reply.—In response to Drs Verne 
and Cleasby, I would like to say that I 
cannot agree with them more. We are 
hoping to point out that an operation 
as simple as a discission may not 
always be that simple, and that one 
should be prepared to face such com- 
plications when they occur. I believe 
that with very careful observation, 
once knowing the possibility of the 
vitreous wick syndrome, one can take 
steps as need be when it does occur. 
Certainly 99% + of the discissions can 
well be done without difficulty and 
without the necessity of this vitreous 
instrumentation. As an anterior seg- 
ment surgeon, however, one must be 
prepared to undertake the necessary 
vitreous surgery or have it done else- 
where immediately. 

JOHN H. SHEETS, MD 

Odessa, Tex 


Stellate Block for Trigeminal 
Herpes Zoster 


To the Editor.—Stimulated by the 
investigation of Alon P. Winnie, MD, 
of the Abraham Lincoln School of 
Medicine, Chicago, a total of 27 


. patients with trigeminal herpes zoster 
were treated by a bupivacaine (Mar- 


caine) block of the ipsilateral stellate 
ganglion. Eighteen of these patients 
were adequately followed up and de- 
scribed by ophthalmologists for com- 
ment. All 18 patients received pain 
relief that ranged from dramatic and 
lasting relief of all dysesthesia (14 
patients) to some discomfort and par- 
esthesia of the affected area persist- 
ing for several weeks (four patients). 
Four patients had recurrence of pain 
after initial relief. Two patients were 
re-treated and received lasting pain 
relief. Of the nine cases of observed 
iritis, four cleared within six days of 
the first treatment. Secondary glauco- 





: ma followed the course of the iritis. . 


Corneal. opacities seemed relatively 
unaffected by treatment. Vesicular 
skin lesions dried more quickly than 
those of previously observed, un- 
treated patients. All of these improve- 
ments were more rapid than the natu- 
ral course of the disease as described 
in standard clinical texts. 

Transient side effects of stellate 
ganglion block included hoarseness, 
paresis of the ipsilateral arm, and 
paresis of the hemidiaphragm. No evi- 
dence of trauma to the great vessels or 
the pulmonary apex was observed. 

An ischemic process produced by 
the herpes zoster seems logical both 
from observation and the literature. 
Relief of an ischemic process may be 
the therapeutic effect of the sympa- 
thetic block. 

Stellate ganglion block for relief of 
pain and prevention of ophthalmic 
complications in trigeminal herpes 
zoster has been advised for many 
years. This letter is submitted te stim- 
ulate renewed interest in this old form 
of therapy. Because of the retrospec- 
tive nature of this investigaticn, the 
lack of adequate numbers, ard the 
absence of controls, no conclusions on 
efficacy of treatment can be made. 
Enough hope of success is presented to 
justify a controlled series in a large 
metropolitan area where adequate 
numbers of patients can be accumu- 
lated. 

E. Rute Oxson, MD 
H. Berry Ivy, MD 
Springfield, Mo 


Patients’ Misconceptions 


To the Editor.—Patients having eye 
surgery with local anesthesia com- 
monly harbor misconceptions that 
result in mental and physical manifes- 
tations of anxiety. These misconcep- 
tions. are that there will be ‘shots” 
into.the eye, that the eye will see its 
operation being performed, ard that 
the eye will be taken from its orbit for 
the surgery, then put back in place. 
These ideas often persist after com- 
pletion of eye surgery and are passed 
on to others. Even physician patients 
have been noted to believe the first 
two ideas. I recently observed my first 
patient in whom all three misconcep- 
tions were present, even after routine 
studies and reassurance by the oph- 
thalmologist and anesthesiologist. Re- 
viewing these misconceptions should 


~ be a routine part of a patient’s prepa- 


ration for eye surgery with local anes- 
thesia. 
Esis F. Meyers, MD 
St Louis 


Correspondence 
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on Gheekbone without irritation, entirely 
saure from pacient’s bridge. Easily 





oved. 
pairs per card 
order ene card (33.09) 






POST 
MYDRIATIC 
SPECTACLES 


Lowest price any- 
where. 18¢ per unit. 
Minimum order 
500 units, 













INSTANT SUNGLASSES 


Ideal for APHAKIC 
patients. Slips in back 
of frames. The 
< adjustable wrap- 
around totally 
occludes side glare. 
REGULAR AND 
LARGE SIZES 
AVAILABLE. 
$7.95 and $10.95 per 
display card (12 units) 


| ISHIHARA COLOR-BLINDNESS TESTS 


Accepted by leading authorities as a simple and accurate method 
for discovering congenital color blindness of 2 types; total color 
blindness and red-green blindness, each of 2 forms, compiete and 
incomplete. These books should be replaced every 3 years. Fading 
affects accuracy. $69.50 
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UNIVERSAL TRIAL FRAME lil 


je Lightweight sturdy construction ¢ The single stationary cell and 
| for patient comfor triple rotating frontcetis allow 
| * Temple, nosepiete, and frame the frame to accommodate 
movement provide smooth a total of four 38mm (114°) 
accurate adjustments and fine test lenses 
fitting + Precisely engraved scales 
è Variable horizonta: and vertical provide maximum legibility 











ADJUSTABLE 
PROFESSIONAL 

STOOL #23382 

Washable vinyl in 

choice of 14 decorator colors. 
Square style welded steel foot 
ring. Chrome finish. Adjusts 
197-25". Carpet casters 

available at additional cost. $99.20 








PROJECTOR LAMPS 

CAX 120V-50W 

Fits all A-O.-type projector charts. 

Save 35-60% on competitive 

prices anywhere when you 
urchase lamps by the case. 

$5.50 each lamp for 6amp case 

$4.50 eacn lamp for 24-lamp case 

Minimunt order 6 lamps 


Prices shown afe mubpent 1o change without prior notice 








bridge movements: comfortable ® P.D. 48mm to 80mm: 
i nose fit e Net weight 82 grams $1425.00 


ee ee ee e n e = 


i U.S.Optical Specialties, Inc. 


IJ 604 Mission St.. San Francisco, CA. 94105 (415) 982-7966 
OUT OF STATE CALL TOLL FREE: (800) 227-4514 
| Gentlemen: Please ship the following: 

__- ISHIHARA COLOR-BLINDNESS TESTS 
| — Usdan Frame Positioning Device(s) 
| — Universal Trial Frame IH 

—— Stool{s) #23382-:Color(s) 






—— Post Mydriatic Spec. 
—— instant Sunglasses 


conn FOG, Ig. 
_... Projector Lamps 








Name 
(Please Print} 
I Address 
City. State Zip 
O PARCEL POST a UPS {postage and handling extra) J 
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should Cortisporin® ophthal- 
mic products—and that’s why they are pro- 
moted only to ophthalmologists. 

C For your patients the Cortisporin ophthal- 
mic products provide a wide therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessible to topical therapy* The hydrocor- 
tisone component gently and rapidly relieves 
signs and symptoms of inflammation and 
inhibits corneal neovascularization. 

O Economical, too, with the two sterile 
forms providing convenient day and night 
coverage at lower cost than most other 
major brands of similar activity. 


Cortisporin® Ophthalmic 
Suspension Sterile 
(Polymyxin B— Neomycin— Hydrocortisone) 
















: D rti + ~® O hth | A S , Each cc contains Aerosporin® (Polymyxin B Sulfate) 10,300 units 
\ O isporin p q MIC uspension neomycin sulfate 5 mg (equivalent to 3.5 mg neomycin base) 
f (Sterile) hydrocortisone 10 mg (1%), thimerosa! (preservative) 0.001%. Th 
vehicle contains the inactive ingredients cetyl alcohol. glycery! 
monostearate, liquid petrolatum, polyoxyl 40 stearate, propylene 
s it ® 
Cortisporin Ophthalmic 
s . , 
T? Ointment Sterile 

{ (Polymyxin B- Bacitracin— Neomycin—Hydrocorisone) 
Each gram contains Aerosporin® (Polymyxin B Sulfate) 5,00 
units, bacitracin zinc 400 units, neomycin sulfate 5 mg (equivalen: 
to 3.5 mg neomycin base), hydrocortisone 10 mg (1%), specia 

f ; white petrolatum qs. Tube of 1/8 oz with ophthalmic tip. ; 

; : a *INDICATIONS: Based on a review of these drugs by the National Academy. of 
i Sciences — National Research Council and/or other information, FDA bas.classi- - 

“Possibly” effective: For the treatment of nonpurulent bacterial infections: of 
the eye due to organisms sensitive to the antibiotic ingredients of the drugs and 
when the anti-inflammatory action of the hydrocortisone is indicated’ as: in nom 
purulent bacterial, allergic, vernal and phlyctenular conjunctivitis; nenpurulent 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis; super- 
ficial chemical and thermal burns-of the cornea. 
Final classification of the less-than-effective indications requires further inves- 


glycol and purified water. Bottle of 5 cc with sterile dropper. 
fied the indications as follows: 
tigation. 


- Cortisporin® Ophthalmic Ointment 


(Sterile) 
{ 
































CONTRAINDICATIONS: These: products are contraindicated in acute purulent con 
junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye. 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any ef their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result ir 
glaucoma with possible damage of the optic nerves, posterior subcapsular cataraci 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It is advisable thal intraocular pres. 
sure be checked frequently. In those diseases causing thinning of the cernea, perfo 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of norsusceptible 
organisms, including fungi. Appropriate measures should be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reactior 
should be borne in mind. 


Complete literature available on request from Professional Services Dept PML. 


Burroughs Wellcome Co. 
“Research Triangle Park 
North Carolina 27708 




































-of Laser Surgery 

cnstructed a complete, 

sooe and reference source for 
Ne a lake disease. Read- 

“ing this co : 

volume sc mp bie to Ake a complete 
course in la 

LASER T 
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Retinal Vascular Disease 

w Indications far Argon Laser Photo- 
coagulation Treatment of Macular, Pig- 
met Epithe:ial. and Choroidal Disease 
IN. Contraindications of Argon Laser 
Photocoaguiatica Treatment 

IV Laser Treatment: General Methods 
and Principles 

V Specitic Laser Treatment Techniques 
for Retinal and Selinal Vascular Diseases 
vi pecile © Laser Treatment ee 


3. intensi ip of 
4. Placement = 
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ser Treatment of Fundus Disease: 
A Comprehensive Text 
and Composite Slide Collection 


By Howard Schatz, M.D. 


PRE-OP: SUBRETINAL 
NEOVASCULARIZATION 








POST-OP: LASER TREATMENT 













You may order your copy now at the p pre- publication p price of $145, 00 The book wi fie 
1980. at which time the price will be $175.00. There is a 20-day approval p 
which time the book may be returned for a full refund. Overseas cost $190.00. 


Please reserve my copy now. My check for $145.00 is enclosed. Publisher will pay postage and 
handling. California residents add 6% sales tax. Please allow six weeks for delivery 


< VII Choroidal Tumors 








The following diseases are discussed: 
* Background diabetic retinopethy 
e Proliferative diabetic reti inopaihy 
* Branch vein occlusion 
* Other proliferative diseases 
e Central retinal vein occlusion 
* Coats’ disease 
e Idiopathic macular telangiectasis 
* Retinal arterial macroaneurysns 
* Retinal angiomas: 

e Retinal breaks ; 

* Central serous chorioretinopathy 
e Pigment epithelial detacnmer: 

e Subretinal neovascularization 

* Choroidal hemangioma 

* Malignant melanoma 


The Slides: Sa 
The text is accompanied by 700 high-qual- 
ity 35mm composite slides each of which 
contains 3 to 6 professionally produced pho- 
tographs of the highest quality. These 502 
photographs (180 in color and 322 in black 
and white) enable the reader to: review the 
pre-operative and post-operative details of =o 
each case: The slides can also be used for. o 
teaching purposes. : 






| Diabetic Retinopathy 

H Venous Occlusion ; 

il! Other Retinal Vascular Diseases 
IV Retinal Breaks 

V Central Serous Chorioretinopathy 
VI Pigment Epithelial Detachment 
Vil Subretinal Neovascularization 
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But Vasocidin solution guarantees 
maximum concentration 
in every clear drop— 
every time. 


















In a published study' dealing with ocular 
teroid suspensions, Apt et al concluded 
hat whether or not they are shaken, “... it is 
ikely thet many patients would still not 
ecelve the maximum concentration of the 
















his study points out a fundamental 
biem with suspensions. You can never 
ure just what concentration of medica- 
our patients are putting in their eyes! 
r a clear solution to this problem, 
cidin. Since Vasocidin is a solution it 
ver needs shaking. Every clear drop con- 
ains the precise concentration you 
escribe—every time. Patients with non- 
_ purulent conjunctivitis, or blepharitis, enjoy 
. Tapid relief of redness, reduction of inflam- 
mation aad control of infection. And 
fasocidin leaves no uncomfortable, sticky, 
gummy residue on patients’ lids like the ~~ i 
PE yepere peer’ ane 3 ii is ge 
rescribe Vasocidin, the clear solution, V. WaT d l 
he exact potency you want—in every : aSOci in i 
), everytime. (prednisolone sodium phosphate 0.25%. sodium: 
Pes sulfacetamide 10%, phenylephrine HC10.125%) 
















d 





ISION 'Apt L, et al: Patient compliance with use of topical ophthalmic 
i corticosteroid suspensions. AJO 87:210-214, 1979. a 
CooperVision Pharensceutionte ine. *This aru has been evaluated as possibly effective fer ths indication. 
OR OR. A 
San German, Puoro 0.00783 GSA See Brief Summary. 


DESCRIPTION: A’staric ophthalmic solution having the following composition: *Prednisolone Sodium Phosphate, 0.25% (equivalent to Prednisolone 0.2%), Phenylephrine HCI, 0.125% Sodium 
Sulfacetamide, 100%. In a stabilized aqueous solution containing sodium thiosulfate, polysorbate 80 and Peal i cides polyoxypropylene compound, methyiparabermand propy paraben, 
preservatives, “Licensed underpatent No. 3,134,718. ACTIONS: Combines the anti-intlammatory effect of a si the decongestant effect of phenylephrine hydrochloride and the ant bacterial 
effect of cata oe” The latter is a particularly effective bacteriostatic agent against the gram positive pyogenic cocci, E. coli, N. gonorrhoeae, Koch Weeks bacillus and othe: bacteria 
Suscept to sulfgemarnide. : 
INDICATIONS: Dg Based on a review of a related combination of drugs by the National Academy of Sciences-National Research Council ander. other intorrnaion, 
FDA fas class fied the indication as follows: “Possibly” effective: For the treatment of nonpuruient blepharitis and blepharoconjunctivitis (seborrheal, staphylococcal, 
allecgis) and nonouruient conjunctivitis ‘allergic and bacteria). Final classification of the less-than-effective indication requires further investigation. í 






















CONTRAINDICATION S: Contraindicated in nerpes simplex, ocular tuberculosis, vaccinia, varicella and most other viral diseases of the cornea and conjunctiva; fungal diseases:-af the eye end: most 
dendritic ulcers. Rumilent conjunctivitis and purulent biepharitis. are contraindications for topical steroids. Should not be used by patients with narrow angle glaucoma, or those sersitive to 
Sullonarnices. Discontinue use in otherwisesensitive patients, 


WARNINGS: Empioy nent of steroid medication in the treatment of stromal herpes simplex keratitis requires great caution; frequent slit-lamp microscopy is mandatory. Prolonged use may result 
a core, sores the optic nerve; defects in visual acuity and fields of vision, posterior lar cataract formation, or may aid in the establishment of secondary ocalar infectiens from 
beret 7 in those diseases causing thinning of the comea or sclera, perforation has been known to occur with the use of topical steroids, Acute purulent untreated 

hanced by presence of steroid medication. Topical steroids are not effective in mustard gas keratitis and Sjogren's keratsiconunctivitis. Safety of 
be advised to discontinue use.and consult prescribing 






daily, 
“Vision Pitgemnaceuticals Inc. 1980 2 ils ee ; T5024 
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B:VAT's character displays 
and precisely proportioned. | 


ot or in increments of five, all the 
0/400 (for the first time a low-vision 
patien acuity can be closely determined). 


2 set up at any viewing distance between 
and 20 feet, with the letter sizes adjusted 
accordingly. A duo-chrome test is built in. 


Your control console. You have your own isplay showing exact 
what the patient sees and a control console. That means yo 
+ Can face the patient normally and watch his actions while 
simultaneously selecting displays and monitoring them. — 
You select characters and lines instantly at the touch 
of a button. No waiting for slides to advance, no lens — 
cleaning or bulb replacement. = 
Patient acuity threshold is established quickly using 
B-VAT’s zoom control: A 20/15 letter grows in incre- 
ments of five automatically until the patient recognizes it 
at which point the size is displayed in lighted numbers 
on your control panel. 
No need to stop and record test results. They cz can be. 
stored 1 in B- VAT’s 
“memory” and in- 
stantly recalled for 
recording. 
_B-VAT is a better 
idea whose time 
has come. It does 
everything the stan- 
dard test requires, 
only faster, more ac- 
curately, and with 
į unprecedented 
convenience. 
Two good looks 
will convince you. Mail the coupon or call us and 
we'll arrange a demonstration. 00-225-08e: 















































The problem: 
How to relieve hyperemia caused 
by minor eye irritation. 





Visine’ (Tetrahydrozoline HCl) ... 
an excellent vasoconstrictor 
among ophthalmic solutions. 


‘results seemed to indicate that — Tetra- 
hydrozoline Hydrochloride — is an excellent 
ophthalmic decongestant...” 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 











Effectively relieves ocular 
congestion with a low incidence 
of undesirable side effects. 


* After the effects of vasoconstriction had sub- 
sided the eyes did not become more red than 
previously, indicating the absence of rebound 
vasodilation.’ 


Grossmann and Lehman— 
American journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


“There was complete absence of undesirable 
side effects...No untoward changes occurred 
coin the conjunctiva or other ocular tissues re- 
< gardless of the length of time tetrahydrozoline 


was used.” 
1.3. Stokes —Journal of A.M.A. Georgia, 340-341, November 1958. 


“ain addition to its excellent decongestant 
action, which provided prompt symptomatic 
relief, an important feature of Tetrahydrozoline 
(hydrochloride) is its low incidence of side ef- 
fects...jimited to a mild stinging sensation in 
2.1% of the patients.” 


H.C. Menger—Journal of A.M.A., Vol. 170, 178-179, May 1959. 


Further confirmation of Visine’s safety is 
provided by the low number of adverse reac- 
tion complaints received. In each of the last 


The treatment: 


Recommend Visine’ (Tetrahydroz- 
oline HCI), a safe and effective 
treatment used in millions of 
cases of minor eye irritation. 


Å. 
The relief: 
With visine? the onset of 
vasoconstriction is rapid—the 
resulting decongestion dramaric. 


five years, such complaints have averaged 
fewer than 2 out of every million bottles sold. 


Quickly provides effective 
decongestant action to bring 
lasting relief. 


A double-blind test conducted among “00 
patients indicated that 87 patients had 


hyperemia-free eyes in 5 minutes or less—59 of ~ : 


them in 1 minute or less. Other tests suggest a 
prolonged duration of effect unaccompanied 


by rebound hyperemia. 
Double-blind evaluation of Visine—relief of symptoms of eye fat que, 
and irritation. Study #0152-8/72, February 1973. 


ideal isotonic formulation 
provides maximum comfort by 
maintaining normal hydration 
and thickness of cornea. 


Visine ophthalmic solution — with a tonicity 
of about 290 mOsm/kg — matches that of 0.9 
percent sodium chloride solution which is 
normal for tears. Thus Visine is formulated to 
avoid adversely affecting proper corneal 
thickness or causing discomfort. 


Proper combination of both pH 
and buffering capacity assures 
comfortable instillation. 


Visine ophthalmic solution has been for- 
mulated to have a pH of 6.2-6.5 and a low ouf- 
fering capacity. This combination provides 
better stability of Tetrahydrozoline HC! and 
minimizes stinging and irritation by allowing 
the product to attain the normal pH of tears 
(7.4) very quickly after instillation into the eye. 

©1979 Plizar inc. 





„an excellent 
vasoconstrictor 
among ophthalmic 

| ‘solutions 


g Information 
ahydrozoline hydrochloride 
ride: boric acid: sodium 
konium chloride 0.01% and 
me diamine tetraacetate 0.1% 
eS. 
tri relief from minor irritation of 
moke-Smog-Contac! Lens 
¿moval of lenses). 
such as hay fever and rose fever. 
fitetier from or due to night criving, 
ing, swimming, wind and sun 


ptations. 


Í Warning: Use ant: in the eyes. If relief is not ob- 


tained within: 48 s@urs, or if irritation or redness 
discontinue use and consult 
tion, pus, draining, foreign 
echanical, chemical heator 


me require the immediate aten- 
1. AS with other eye medica- | 


tbe used by individuats with 
ar serious eye diseases. 
end all other medications out 


ewidren. Before using with chil- 


r physician. 
or 2 drops in each eye two or 
irected by physician. Visine 
rile conditions. 


equal 
niples (twenty-four 14-07. 
Visinesa@mph your patients, just fill out 
i the Coupon below: 


Name ae a keine, oa 
Please print 


-  OCULOPLASTIC and 
RECONSTRUCTIVE SURGERY 
= SPONSORED BY THE 
POST GRADUATE INSTITUTE OF 
THE NEW YORK 
EYE AND EAR INFIRMARY 
OCTOBER 13-16, 1980 


under the direction of 
BYRON C. SMITH, M.D. 
and 
JOHN T. SIMONTON, M.D. 


Me ogee 
Rok ot 


The course will include observation of: surgi 


cal procedures in the operating room lec- | : 


tures and anatomical dissection. 
AMA-CME Credits, Category 1: 32 
Registration fee: $400.00 (Luncheons included) 
For registration and further information, please write: 


Jane Stark, Registrar 
Post- Graduate Institute - 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


PERMA TWEEZ* ELECTROLYSIS INSTRUNENT | 


This permanent hair remover features a patented self-corcting 
needle. Battery operated instrument sterilizes itself whem cur- 
rent flows. No-puncture safety feature also helps prevent in- 
fection. Simple enough to be used by laymen (for cosmetic pur- 
poses only). ; 
Thousands of units sold for such varied professional apptication i 
as removal of inverted eyelashes to cosmetic use. 
Clinically tested {copy on request). 


PERMA TWEEZ & ATTACHMENT $22.95- 


0 Invoice after 30 days 
O Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-125. l 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90€25 


DR. : 
STREET o aa aaa 
C/S ea a E 





Prism Tote sede. the ultimate i in 
wide field viewing for the Micro- 
surgeon. Engineered for optimum 
lexibility, the system employs easily 
hangeable 1 telescopes of 3x, 5x. 
and 7x powers mounted on a light- 
weight, cushioned headband. Oblique - 
r direct co-axial Fiberlite illum ation 
simple to adjust and variable in 
diameter from 40 to 140mm. When 
not in use; the telescopes’ may be- 
flipped upward and out of the field 
of vision. 

Light enough to be worn com- 
‘ortably through even the longest 
yperating procedures, Prism Loupes 

are ideal for use when ordinary 
magnifying spectacles are not 
powerful enough . < where 
omplex, high powered micro- 
cop 5 lack essential flexibility. 


Rooftop prism gives uniform, 
‘igh resolution, optics. 
Optical system with optimum 


yepiece adjustable towards eye 
creased, wide field. 
tet operates 


* Adjustable axial or coaxial- 
_Fiberlite illumination. 
© Magnification systems quickly 
interchanged (3x, 5x; 7x). 
Sterilizable adjustment handles. 
For further details and a complete, © 
lor brochure on Keeler Prism 
“Loupes; fill in the coupon below. 


KEELER OPTICAL PRODUCTS, INC. 


Name 





Hospital 





City/State/Zip 








L Please have a representative call. 

LJ Please send further information on the Keeler Prism Loupes. 

Please send complete Keeler Product Catalog 

456 Parkway, Lawrence Park industrial District, Broomall, PA 19008 


Philadelphia + New York > Boston + Los Angeles è Chicago * Houston e Atlanta e Cleveland * San Francisco 
Cail toll free 800-523-5626 (in PA call 215-353-4356) + All products serviced in Broomall, PA 








: “with the futu in sight 











th ANNUAL ESTELLE DOHENY EYE 
FOUNDATION CONFERENCE 
z Spensored by 
ESTELLE DOHENY EYE FOUNDATION 
babe and 
UNIVERSITY OF SOUTHERN CALIFORNIA 
: ‘ARTMENT OF OPHTHALMOLOGY 


OBER 1, 2, and 3, 1980 : Sq SEE Ona E FOUNDATION 
Los Angeles Hilton Hotel—930 Wilshire Boulevard, Los Angeles, 90017 - €D : 


| MEDICAL AND SURGICAL MANAGEMENT 
of INTRAOCULAR INFLAMMATION | 


This course is designed to aid the practicing ophthalmologist in the diagnosis and medical and surgical 
management of intraocular inflammation including various uveitis syndromes, endophthalmitis (endogenous and 
post operative), opportunistic infections in the compromised host, cataract extraction in the uveitis patient, etc. 
A practical office-ortented approach to the clinical evaluation and laboratory work-up of patients with uveitis will 
be emphasized, and a detailed description and syllabus describing this approach to diagnosis, work-up, and 
therapy will be avaiable to all participants. 





































issions of various uveitis syndromes (Toxoplasmosis, Pars Planitis, Candida, Cytomegalic Inclusion =: 
„Herpes Simplex and Zoster, Toxocara, J.R.A., etc.) will include diagnostic criteria, natural course, specific 
therapy, and prognosis. Special attention will be given to the management of complications of ocular 
inflammation including surgical procedures in the uveitis patient: cataract extraction (indications, techniques, 
‘resuits), glaucoma surgery, retinal detachment procedures, and lensectomy and vitrectomy techniques. 
Inflammatory complications following 1.0.L. insertion will be discussed, including cystoid macular edema. 


A-special section on the uses and abuses of corticosteroids and the various non-steroidal anti-inflammatory, 
and immunosuppressive agents will be included as well as a section on complications of these drugs. 


The vole of special diagnostic studies including ultrasonography, electrophysiology, fluorescein angiography, 
etc. will be discussed. A special feature will be the ‘Participating Workshops” in fluorescein angiography, 
ultrasonography, electrophysiology, and clinical pathologic correlations. 


The Estelle Doheny Memorial Lecture—Herbert E. Kaufman, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture—G. Richard O'Connor, M.D. 

























GUEST FACULTY DOHENY EYE FOUNDATION—UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
‘Robert 5. Coles, M.D. Janet C. Blanks, Ph.D. H. John Shammas, M.D. = -= 
James H. Elliott, MD. Edward F. Cherney, M.D. Ronald E. Smith; M.D. 
-Rudolph M. Franklin, M.D. Kenneth R. Diddie, M.D. Ronald H. Akashi, M.D. 
< Conrad L. Giles, M.D. Steven E. Feldon, M.D. Bernice Z. Brown, M.D. 
“Wilham:A. Godfrey, M.D. James V. Jester, Ph.D. Jerry F. Donin, M.D. 
hard Green, M.D. John S. Lee, M.D. Francis C. Hertzog, M.D. 
Herbert E. Kaufman, M.D. Don Minckler, M.D. A, Ray Irvine, M.D. 

L. Knox, M.D. A. Linn Murphree, M.D. George K. Kambara, M.D. 
F. Leopold, M.D. Anthony B. Nesburn, M.D. George E. Morgan, M.D. 
Myers, Ph.D. Richard R. Ober, M.D. Arthur E. Oberman, M.D. 
Ro . Nozik, M.D. Thomas E. Ogden, M.D., Ph.D. Ralph S. Riffenburgh, M.D. 
G. Richard O'Connor, M.D. Stephen J. Ryan, M.D. Warren A. Wilson, M.D. 

: ugias Perry, MD. David J. Schanzlin, M.D. 














Tuition: $300.00 (includes syllabus, luncheons, mixers) 
Certified for 21 hours credit, Category |, AMA, CMA 
CONFERENCE DIRECTOR: Ronald E. Smith, M.D. 


For Application/Brochure: Bill Dowey 
Conference Office 
Estelle Doheny Eye Foundation 
1355 San Pablo St. 
Los Angeles CA 90033 
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JHE AMERICAN SOCIETY OF = on 
OPHTHALMIC PLASTIC AND RECONSTRUCTIVE SURGERY = ‘“""''S — 
11th ANNUAL SCIENTIFIC SESSION = ERETTE 


Immediately following the Academy Meeting AAB a 8 


12:30-5 pm Friday, November 7, 1980 ° 
8 am-12 noon Saturday, November 8, 1980. 
` Pick Congress Hotel 
-> ‘Chicago, Illinois 
HIGHLIGHTING 
A Symposium on- 
The Treatment of Orbital Fractures 
And Management of Complications 
A Symposium on : 
Common Ophthalmic Plastic Procedures . 
iat: FEATURING ae 
Arthur F. Battista, M.D. Gerard M. Shannon, M.D. 
Robert M. Dryden, M.D. Orkan G. Stasior, M.D. 
-= Charles R. Leone, M.D. Eugene Tardy, M.D. 
= Allen M. Putterman, M.D. John L. Wobig, M.D. 
$90 Practicing Physicians For Information Contact: 
$45 Resident Physicians with 
Letter from Department Arthur J. Schaefer, M.D. 
Secretary, A.S.0.P.R.S. 
Registration after 4766 Main Street 
-. October 1, 1980 Buffalo, NY 14226 
$100 Practicing Physicians 
$50 Resident Physicians with 
Letter from Department 8 Hours Category | Credit 


University of Miami School of Medicine 
Department of Ophthalmology 
Bascom Palmer Eye Institute 


Announces the 


1980 NEURO-OPHTHALMOLOGY COURSE 


December 10-13, 1980 
Key Biscayne Hotel 
Miami, Florida 


Topics to be covered include: Optic nerve pathophysiology; New tests of visual function; Radiologic correlations of — 
pituitary and cavernous sinus masses; The child with poor vision; Visual fields; Neuropathology of brainstem and 
cranial nerves; Ocular myasthenia; Nystagmus diagnosis; Case presentations and discussion; Free paper 
| presentations; Questions and answers; and others. 
| Faculty for the Course will include: — l 
Douglas. R. Anderson, M.D. <> Richard Lindenberg, M.D. 
Robert B. Daroff, M.D. l Judith Donovan Post, M.D. 
Noble J. David, M.D. D. Martin Regan, Ph.D. 
John T. Flynn; M.D. : -Norman J. Schatz, M.D. 
Joel S. Glaser, M.D. Jonathan D. Trobe, M.D. 
ee and others : 
Registration fee is $275 for practitioners and $150 for residents upon application from their Department Head. Mail registretion 
fee payable to “Continuing Education in Ophthalmology, Inc.™, P.O. Box 610326, Miami, Flordia 33161. Course hours: 13, 
Category 1, AM => n ae : 
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Clinical studies confirm results. 


na recem 


patients: 106 of these had com- 
. plaints of dey eyes; 14 had other 
-comedi podems. 

y From 6? to 100% of the 











patients studied reported notice- 
me improvement of their spe- 
cifc symptoms after using 
HYPOTEARS exclusively. See 
‘above illustration for specific 
results. 

HYPOTEARS is the only hypo- 
tonic artificial tear. When used 
exclusively, “HYPOTEARS quickly 
lowers tearsfilm. tonicity to com- 
fortable levels in ail dry-eye 
patients. Because it is nonbuf- 
fered, HYPCTEARS adjusts rapidly 
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2 Glbarck, RE, Santamaria! Csmolarity 
of fear rc: aurnesirkeroconjunetivitie sicca, 
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clinical study! of HYPOTEARS™ 8 ophthal- 
mologists throughout the country evaluated 120 





HYPOTEARS” 
Moisturizing Eye Drops 


& CooperVision Pharmaceuticals, Ine. 
PO, Box 367 
Son Gaiman, Puerto Rico OO753U5A 


to your patients own tear-film.pH...there’s no instillation 
discomfort or stinging. What's more, the nonionic toni- 


city adjusters in HYPOTEARS allow 
the rehydration. of fear-filrm debris 
and the restoration of normal 
aqueous structure, The Lioden™ 
polymeric system in HYPOTEARS 
stabilizes the tear firn to increase 
breakup time and provide effec- 
tive relief for mucin and aqueous 
deficient dry eye patients, 

A recent study shows four out of 
five patients prefer a hypotonic 
solution?...and the only hypotonic 
artificial tear is HYPOTEARS. For 
more information, contact your 
CooperVision representative or 
write Cooper Vision. 


eo Coaper Vision Pharmaceuticals inc. 1980 
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SYMPOSIUM ON THE OPTIC NERVE 
ae a October 9 and 10, 1980 


11th Annual Course of the Edward S. Harkness Eye Institute 
College of Physicians and Surgeons of Columbia University 
New York City 


Course Director: Myles M. Behrens, M.D. 


A review of the major aspects of optic nerve disease presented by members of the Department of 
|. Ophthalmology and the following guest lecturers: 


ae DAVID G. COGAN, M.D. 
| Second Algernon B. Reese Lecturer : 
RONALD BURDE, M.D. MARTIN LUBOW, M.D. 
- JOEL GLASER, M. D. NEIL MILLER, M.D. 
PAUL HENKIND, M.D. GUY POTTER, M.D. 
JOHN KENNERDELL, M.D. MICHAEL SANDERS, M.D 
DAVID KNOX, M.D. BERNARD SCHWARTZ, M.D 
CHRISTIAN WERTENBAKER, M.D. 


Topics include: anatomy, physiology and pathology of the optic nerve; compressive nerve syndromes with 
radiological evaluation and surgical decompressive techniques; papilledema; congenital anomalies; hereditary, 
toxic, medical and ischemic neuropathies; and glaucomatous optic atrophy. 


| Fee: $200; E.S.H.E.I. alumni: $100; Residents: $100; 14 Credit hours, Category 1, A.M.A.’s Physician’s 
_ Recognition Award. 


For information and applications contact: Dr. Elizabeth C. Gerst 
Continuing Education Center 
630 West 168th Street 
New York, N.Y. 10032 
Telephone: (212) 694-3682 


a The Exact Lighting You Want 
"= GUARANTEED For 10 YEARS! 


= Diversatronics, the original designers and 
manufacturers of Quality custom 
equipment and instrumentation for the 
nation’s Ophthalmologists, now Guaran- 
# tees its Autoswitch for 10 Years! 


With Autoswitch you merely lift the in- 
strument you need from its holder ... 
room, instrument, and fixation lighting 
meet the demands you've set, automat- 
ically. Replace the instrument and the 
room is returned to original illumination. 
=<. Autoswitch units are easily installed in 
os existing cabinets, or in custom designed 
= cabinets tailored to your requirements. 
For full details write or phone, today. We'll 
send an illustrated brochure featuring 
Autoswitch models and our custom 
cabinets. 


- : diversatronics: INC. 456 parkway, Broomall, i 19008. Tel: 215-356. soos 
A povuniemmnmamteneens cans canes ennenn 





aoe W 3 ARSi 
the SL-5D is:;compact enough to res easily en 
your ophthalmic stand. And the camera's 
tucked neatly under the 
oculars so it never gets in. 
the way of the slit f 
function. Ask asi K 


SL-5D 
Photographic 
Slit Lamp; 


TOPCON 


A New World of Precision Optics. 
rument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 Ron e 9450 











| The historical development, technique and interpretation of fluorescein 











Thanks to the microcomputer you can offer 
high speed, low cost automatic visual field test- 
ing to every patient without a highly skilled 
technician or a large equipment investment. 
The Automatic Tangent Screen lets you 
analyze central fields effortlessly, yet with 
the highest possible degree of accuracy. 

Affordable to any practice, the Automatic 
Tangent Screen comes with a user’s manual, § 
patient response pushbutton, manual examina- 
tion wand, readout record forms, detachable 
power cord, and wall mounting hardware. 

The Automatic Tangent Screen can be made 
an economical asset to your practice. If you’d 
like more information, just complete and return 
the coupon below. 


















Name: : 
: THE a 
Andress: ; ( COMPUTATION 
CIE o aeai “SIRO? aoaaa i COMPANY 
Phone: t. e e I a a eee i 5185 Mercury Point San Diego, CA 92111 


Asia : 714-560-6117 







FLUORESCEIN ANGIOGRAPHY 
AND 


ARGON LASER 
OCTOBER 10-11, 1980 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 


OF THE 
NEW YORK EYE AND EAR INFIRMARY 





























FACULTY 
LOUIS V. ANGIOLETTI, JR., M.D. JAMES C. NEWTON, M.D. 
FRANCIS E. CANGEMI, M.D. KENNETH NOBLE, M.D. 
RONALD CARR, M.D. LOUIS R. PREVITE, M.A. 
= | SEYMOUR FRADIN, M.D. MORTON L. ROSENTHAL, M.D. 
| CLYDE R. LOCKE, M.D. JOSEPH B. WALSH, M.D. 
| ROBERT C. MICKATAVAGE, M.D. GERALD WILSON 
~ THOMAS 0. MULDOON, M.D. BARRY WRIGHT, M.D. 
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That’s what keeps the 

4th Edition of Physicians’ 
CURRENT PROCEDURAL 
TERMINOLOGY the most 
current medical reporting 
system you can use! 





angiography of the retina, with special emphasis on the differential 
diagnosis of macular lesions, retinal vascular diseases and intraocular 
tumors. The basic physics and biophysics of the argon laser and its 
application to various ocular diseases in the treatment of-maculopathies 
and diabetic retinopathy. Demonstration of fluorescein angiography and 
argon laser photocoagulation technique. 
AMA-CME Credits, Category 1: 16 
Tuition: $206.00. 
For registration and additional information: please write: 
Jane Stark; Registrar 
Post-Graduate institute 
New York Eye and Ear Infirmary 
310: East Fourteenth Street 
New York, New York 1000 


















For information about GPT-4 in book 
or computer tape format, write: 
Dept. of Applied Medical Systems 
American Medical Association 
535 N. Dearborn, Chicago, IL 60610. _ 



















~ the SL-900° 


When it comes to providing the best possible 
acient care, the real thing is needed, the 
it possible Sit Lamp... the SL-900® by 
aag-Streit. To experience optical resolution 
as really should be... to observe details 
cawith the truly finest slit system... and to arri- 
at an unquestionably assured diagnosis, 
won the orig nal. The finest skills can only 
=xcercised with the finest instruments. 
Such instruments cost more because they do 
“mere. Over 10,000 U.S. Haag-Streit SL-900® 
users know what this means. Hf you don’t, 
mave up now to the original. Contact us for 
details on the SL-900® and a free copy of 








Haag- Streit Service, Inc. 
@ag-Streit's book, «On Slit Lamp Microsco- Subsidiary of Haag-Streit AG., Berne, Switzerland 


n teuch with your local Haag- 6 Industrial Park, Waldwick, New — 07463. 


treit distributer. {201} 445- 1110 










NEURO OPHTHALMOLOGY 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 

























OCTOBER 9-10, 1980 
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NEURO ANATOMY * PAPILLEDEMA * SUPRA-NUCLEAR 
AND NUCLEAR LESIONS 
CEREBRO-VASCULAR INSUFFICIENCY * NYSTAGMUS 
PUPILLARY DISORDERS * VISUAL FIELD DEFECTS 


Lecturer: Herman D. Barest, M.D., Assistant Clinical 
Professor of Ophthalmology, Albert Einstein College of 
Medicine and Director of Neuro-ophthalmology, Monte- 
fiore Hospital and Medical Center. 


This course will present a practical approach to Neuro- 
ophthalmology and qualifies for 16 credits in Category 1 
for the AMA-CME Physicians’ Recognition Award. The 
course will be augmented with slides and films of actual 
cases. 


Registration fee: $150.00 

Residents: $75.00 
For registration, please write: 
Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 








Using lights and audible, non-verbal 
signals, our “Quiet Communicator” en- 
ables you to monitor the status of office 
personne! at a glance. Electronic light 
panels are installed easily and inexpen- 
sively, and your Call System will be 


Systems starting from $650 


VISIT US AT BOOTH NOS. 642 to 658 














JOIN US. 











custom designed to meet the specific 
communications and traffic control 
needs of your practice. 

For more efficient office operations, 
get the details on Diversatronics’ Call 
System. Cail or write today. 


... making your medical life easier. 


diversatronics inc. 


456 Parkway, Broomall, PA 19008 (215) 356-3995 
























































Nikon... 


e Non-contact 
endothelial photography 


e Slit photography 
@ Gross photography 
In one instrument. 


The Nikon Non-Contact Endothelia camera 
system is the first instrument in the word to function 
as a photographic system for all forms ot anterior 
segment photography of the eye—-anc of the endo- 
thelial layer of the cornea. 

It aids in diagnosis and enables ycu to record in 
detail the progress of eye disease. For examination 
of the cornea, it allows photography of zhe corneal 
endothelium without contact. And, it has many other 
Clinical applications 

The system utilizes a 5X objective ‘or anterior 
segment photography, as weil as a 10% objective for 
anterior segment and endothelia! photagraphy The 
6X viewfinder gives a total magnification of 30X & 
60X respectively during observation. Additional macro 
lenses for gross photography will be available shortly. 
A versatile slit iluminator with co- 

axial controls permits 
cross-sectior image photo- 


B graphy from the cornea to 
ETN i the posterior of the crystal- 

























line lens. Resolutely clear, 
erect images are obtained 
from the 6X magnification 
viewfinder. A ross slide 
table wth joystick control 
and shutter release button 
add to the ease of operation. 

The Nikon Non-Contact 
Endothelial Camera sys- 
tem, three views from one 
camera. A complete photo- 
graphic system. Naturally. 
its fror Nikom. 


Nik on 
For further nformation, 
or to arrange fer a personal 








demonstration «contact your 
Nikon represerzative, or Nikon 
Incorporated, lastrument Divi- 
sion, subsidiar, of Ehrenreich 
Photo-Optical Industries, Inc., 
623 Stewart Avenue, Garden 
City, NY 11530; 1516) 222-0200. 













































































































= an 
Ses 
pi EF F 
é ‘a 





ewes HD. Hn 





een aO 








agit CHO, Te 












PERMALENS 


(PERFILCON A) 
THE EXTENDED WEAR LENS 
























Permalens® Contact Lenses: not just 
extended wear ofa lens, but a lens 
designed specifically for extended 
wear. 

That's why Permalens® Contact 
Lenses are rapidly changing the field 
of vision correction. Now your aphakic 
patients can again experience 
near-normal vision from the moment 
they wake up in the moming. Without 
the bother of daily insertion and 
removal. 

And because of their advanced 
design, Permalens® Contact Lenses 
exhibit a physiological response 
comparabile to daily-wear soft 
lenses. Even though your patients 
wear them 24 hours a day, for weeks 
at a time. The long-term acceptance 
of Permalens® Contact Lenses has 
been proven through extensive 
clinical trials. 

This response is partly due to the 
Permalens® material, perfilcon A, 
which combines high water content, 
high oxygen permeability, and 
dimensional stability. These properties 
were designed into the lens to facil- 
itate oxygen transfer directly through 
the lens, so the comea can receive 
an oxygen supply adequate to main- 
tain itself in a healthy state. 

These properties also make 
Permalens® Contact Lenses more 
supple, and therefore comfortable 
on the patient's eyes, Patients have 








reported, in fact, they're the next best 
thing to wearing no lens-at all, : a 
Easy to fit, Permalens® Conract — 
Lenses are available in a range of 
powers from +41.00 to +17.00 
diopters. And with just four param- — 
eters, the lens fits most cemeal sizes 
and curvatures. E 
Maintenance, too, ‘uncompli-_ 

































fection are simplified. The prefer 
: is Prefi ' i 






used.) For re- -hydration during lens 
wear, Clérz® or Adapettes® eye-drops 
are available. 

Patient cornfort and convenience 

..clinically proven safety... easy 

fitting. simple maintenance. Good 
reasons why thousands of patients 
and practitioners alike have 
accepted Permalens® as the 
extended-weerlens. 


Permale 
(perfilcon A) 


Hydrophilic Contact | Lens 
For Extendec Wear 
Post-Cataract (Aphakic) Use 


For full prescribing infomation, see next poga. 












Now available nation “wide. For 
details, contact your representative 
or call: 





GoperVision ht Inc. 


265 N. Whisman Road 
Mountain oo CA94043 
(800) 227-8 

In Cae. {800} 3826100 


© 1980, Cooper Laboratories, ine: 
















‘Permalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 


Post-Cataract (Aphakic) Use 











DESCRIPTION 
. The Permalens® (pertiicon A} Hydrophilic Contact Lens is a 
hemispherical shell which covers the cornea and may cover a 
‘portion of the adjacent sclera. The fens material. perfiicon A, 
isa terpolymer of 2-hydroxyethy! methacrylate, N-vinyl-2-pyr- 
rolicione, and methacrylic acid, with ethyleneglycol dimethacrylate 
as a crosslinking agent, The hydrated lens consists of 29% 
pérfitean A and 71% water by weight. The gas permeability of 
Permalens” Hydrophilic Contact Lenses, using the Fatt method! 
hos heen determined to be: 42.0 x 10" cm*+mi O2:/secemi»mm Hg 
arserc. 


ACTIONS 

When placed on the human cornea, the hydrated Permatens* 
Hydrophilic Contact Lens acts as a refracting medium to compen- 
sate spherical ametropias. 





INDICATIONS AND USAGE 


Aphakia 
Permatens” (pertiicon A} Hydrophilic Contact Lenses are 
-indicated for extended-wear aphakic vision correction in persons 
with non-diseased eyes. 
Note: Supplemental spectacles may be required, in some 
conditions, to provide near vision or to compensate for 
uncorrected refractive astigmatism. 


CONTRAINDICATIONS 


Permatens” Hydrophilic Contact Lenses are contraindicated by 
the presence of any of the folowing conditions: 
4, Acute and subacute inflammations of the anterior segment 
of the eye. 
2. Any eye disease which affects the cornea or conjunctiva. 
3. Insufficiency of lacrimal secretion. 
4, Corneal hypoesthesia. 
5. Any systemic disease which may atfect the eye or be 
exaggerated by wearing contact lenses. 


WARNINGS 


Abrasions and intections 

if a lens becomes less comfortable than it was when it was first 
placed on the wearers cornea. the Jens should be removed and 
inspected for the presence of a foreign body. lens coating. 
deposits, or lens damage. It examination of the patients eye 
reveais any eye abrasion, ulceration. irritation or infection, or any 
other abnormal eye condition is observed concurrently with iens 
wear, pews should be removed immediately and a physician 
consulte 


Patients should not be fitted with Permalens* (perfiicon A) 
Hydrophilic Contact Lenses during the post-operative period until. 
in the opinion of the surgeon, the eye has healed completely. 


Medications and Eye Drops 

Permalens* Hydrophilic Contact Lenses must be stored in an 
appropriate solution when off the eyes. The soiution used is 
dependent on the system selected for disinfection. When the 
tenses are disinfected with the thermal disinfection system, they 
may be stored in PERMASOL” Rinsing and Storage Solution 
isterile buffered balanced salt solution preserved with edetate 
disodium 0.1% and thimerosal 0.001%) or BOILNSOAK® Sterile 





Saline Solution sterile buffered isctonic solution containing boric 
acid, sodium borate. sodium chloride 0.7%. preserved with 
Thimerosal {Litiy} 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection system, they 
may be stored in FLEXSOL” Sterile Disinfection and Storage 
Solution (sterile buffered isotonic solution of sodium chloride, 
sodium borate, boric acid, polyviny!pyrrolidone. polyoxyethylene: 
and polyoxypropylene, preserved with Thimerosal {Lilly} 0.001%, 
chlorhexidine 0.005% and edetate disodium 0.1%). 


Only the above solutions and the following may be used with 
Permatens* Hydrophilic Contact Lenses: 


1. PREFLEX* Sterile Cleaning Solution isterile solution of a 
nonionic cleaner preserved with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.2%). 
2. NORMOL Sterile Rinsing Solution (sterile buffered isotonic 
aqueous solution of sadium chloride, socium borate and boric 
acid, preserved with Thimerosal {Liity} 0.001%, edetate disodium 
0.1% and chtorhexidine 0.008%} 
3.CLERZ* Lubricating and Rewetting Eye Drops (sterile 
solution preserved with edetate disodium 0 1% and Thimerasal 
{Lilly} 0.001%}. 
4. ADAPETTES*® Sterile Lubricating Solution (buffered isotonic 
aqueous solution containing Adsorbobase* (polyvinylpyr- 
rolidone with other water-soluble polymers}, Thimerosal {Liity} 
0.004%, and edetate disodium 0.7%). 

No conventional ihard) contact lens solution should be used. 

Oniy those solutions specifically recommended by your eye-care 

practitioner should be used during wear. 


WEARING RESTRICTIONS 


Permatens® (perfiicen A) Hydrophilic Contact Lenses should not 
be worn while swimming or in the presence of noxious or irritating 
vapors. 


Lens-Care Regimen 

Patients must adhere to the recommended fens-care regimen 
of Permatens” Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the develooment of serious ocular 
infections which might result in corneal ulcers 


PRECAUTIONS 


Storage 
Permalens* Hydrophilic Contact Lenses must be stored in the 
appropriate storage solution: PERMASOL”™ Rinsing and Storage 
Solution, BOILnSOAK* Sterile Saline Solution, or FLEXSOL* 
Sterile Disinfection and Storage Sclution, depending on disinfect- 
ing methods used. if teft exposed to air. the lenses will dehydrate, 
become brittle and break readily. It a lens dehydrates, it should 
be soaked in one of the following until it returns to a hydrated 
(soft) pliable state 

1. PERMASOL”™ Rinsing and Storage Solution 

2. BOILNSOAK* Sterile Saline Solution 

3. FLEXSOL’ Sterile Disinfection and Storage Solution 


PERMA-case™ Contact Lens Storage and Carrying Case should 
be used for storing lenses. 


Hygiene 

Hands must be washed and rinsed thoroughly, and dried before 
handling the tenses. Cosmetics, lotions, soaps and creams must 
not come in contact with the lenses since eye irritation may 
result, If hair spray is used while the jenses are being worn, the 
eyes must be kept closed until the spray has settled 


Cleaning and Disintecting 
Prior to wearing, Permatens® (perfiicon A} Hydrophilic Contact 
Lenses must be both cleaned and cisinfected 


Cleaning: Monthly removal for cleaning is recommended. 
However, at the discretian of the eye-care practitioner, the lenses 
may be removed at a frequency adjusted to the needs of each 
patient. Each time the lenses are removed from the wearer's eyes, 
both surfaces of the lenses must be cleaned using severai drops 
of PREFLEX® Sterile Cleaning Solution. Between regular 
cleaning periods, CLERZ* Lubricating and Rewetting Eye Drops 
or ADAPETTES® Sterile Lubricating Solution may be used to 
maintain lens hydration while being worn 


Routine Thermal Disintection Method: Permalens* Hydrophilic 
Contact Lenses may be effectively disinfected using a low-heat 
disinfecting unit approved for use with hydrophilic contact lenses. 
After cleaning with PREFLEX? Sterile Cleaning Solution, rinse 
tenses with PERMASOL™ Rinsing and Storage Solution or 
BOILNSOAK® Sterile Saline Solution, and disinfect ina RINCON® 
iow-heat Thermal Disinfection Unit or other approved unit. The 
Jens storage containers must be emptied and filled with fresh. 
PERMASOL™ Rinsing and Storage Solution or BOILNSOAK* 
Sterile Saline Solution just prior to disinfecting the lenses. 


Alternate Thermal Disintection Method: If a thermal unit is not 
available, the following disinfecting system can.be used 
temporarily. After cleaning the lenses according to instructions, 
fill each chamber of the PERMA-case™ with PERMASOL™ or 
BOILNSOAK® Bring a pan of water to a rolling boil. Remove the 
pan from heat. Place the sealed carrying case into hot water and 
allow to cool. When the water is caai, lenses have been disinfected. 


NOTE: USE OF THE RINCON” THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON AS POSSIBLE. 


Chemical Disinfection Method; Disinfection with PREFLEX® 
Sterile Cleaning Solution, FLEXSOL* Sterile Disinfection and 
Storage Solution and NORMOL* Sterile Rinsing Solution has 
been shown to be an effective disinfection system. Following 
each removal, Permalens* Hydrophilic Contact Lenses must be 
cleaned with PREFLEX* Sterile Cleaning Solution and rinsed 
with NORMOL* Sterile Rinsing Soiution. Each time the lens is 
stored, the PERMA-case™ Contact Lens Storage and Carrying 
Case must be emptied and refilled with fresh FLEXSOL* Sterile 
Disinfection and Storage Solution. Fresh FLEXSOL* Sterile 
Disinfection and Storage Solution must also be used when 
disinfecting a lens. 











WARNING: FLEXSOL” STERILE DISINFECTION AND: 
STORAGE SOLUTION SHOULD NEVER BE USED WITH HEAT. 


LENS EJECTION 


Occasionally, a lens may become partially dehydrated during 
sigep, This may result in the lens being dislodged from the eye by 
lid action or rubbing the eyelids. Disiodged or routinely removed 
lenges should be thoroughly rehydrated in one of the folowing 
solutions: 

1. PERMASOL”™ Rinsing and Storage Solution 

2, NORMOL® Sterile Rinsing Solution 

3. BOILRSOAK? Sterile Saline Solution 


After the fens returns to a soft, supple state it should be aeaned 
and disinfected prior to replacement on the eye 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses. which 
have been soaked in conventional hard contact fens solutions. 
Eye irritation may occur within a short time after putting cn a lens 
stored in a solution of improper pH or tonicity. Removal cf the 
lens will relieve the irritation. 


Excessive tearing or redness, unusual eye secretions, reduced 
visual acuity, and photophobia are not normal, if these symptoms 
occur, the patient should be examined by an eye-care practitioner 
to determine the cause. 


DOSAGE AND ADMINISTRATION 


Fitting 

Conventional methods ct fitting contact lenses do not apply to 
Permaiens” (pertiicon Aj Hydrophilic Contact Lenses. Fora - 
detailed description of the fitting technique, refer fo the Ferma- 
fens” Hydrophilic Contact Lens Professional Fitting Guide, 
copies of which are available trom Cooper Laboratories, me., 265 
N. Whisman Road, Mountain View, California 94043. 


WEARING SCHEDULE 


Permaliens“ Hydrophilic Contact Lenses are indicated fo: 
extended-wear (24-hour) use, without a gradual daily incsease in 
wearing time required. Cleaning is recommended at morthly 
intervals. However, at the discretion of the eye-care practitioner, 
the lenses may be removed at a frequency adjusted to the needs 
of each patient. 


Lens Care and Handling 

Care must be taken on the initial visit to ensure that the patient 

is supplied with ali necessary accessory products and fuliy uncer- 
stands all care and handling instructions for the lenses. tler 
post-fitting visits are necessary to assure patient health a 
compliance with instructions. 


HOW SUPPLIED 

Each lens is supplied sterile in a sealed glass vial contaimng 

a buffered isotonic salt solution, The vial is marked with the 
dioptric power, base curve, diameter, lot number, and expiration 
date of the lens. 


Accessories 
Patient Care Kit Cat. #802303 
Wearer’s Manual Cat. #802445 
PERMA-case™ Contact Lens Storage 

and Carrying Case Cat, #802310 
FLEXSOL* Sterile Disinfection and 

Storage Solution” Cat. #901105 
NORMOL* Sterile Rinsing Solution Cat #901275 
PREFŁLEX* Sterile Cleaning Solution Cat. #901310 
CLERZ* Lubricating and Rewetting 

Eye Drops Cat. #801045 
PERMASOL” Rinsing and Storage 

Solution Cat. #801310 
RINCON* Thermal Disinfection Unit** Cat #902385. 
BOILNSOAK* Sterile Saline Solution” Cat. #901035 
ADAPETTES* Sterite Lubricating 

Solution Cat. #901003 
CAUTION: Federal Law Prohibits Dispensing Without 
Prescription 





Fatti. Morris JA: A survey of gas-permeabie cont 
The Optician: 27-38 (November 4, 1977). 

vA product of Burton, Parsons 4 Company. iae 
7A product of Rincon industries, ine 





GoperVision Inc. 





265 N. Whisman Road 
Mountain View, CA 94043 
{800} 227-8470 

In California: (800) 982-6100 
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ieldmaster 
with enriched 
stimulus pattern 





Screen your patients with Synemed’s 
FIELDMASTER® 200 Visual Field 
Plotter—and “ely on findings richer in 
information, Droader in scope, than 
those obtainable with any other visual 
field screening instrument. 


The Model 200 stimulus pattern is 
sensitive to edges," permitting sophis- 
ticated inferences about underlying 
nerve function not possible with sparser, 
more ambiguous patterns. Enrichment 
of the glaucoma diagnostic areas allows 
even sharper delineation of scotomata. 
The unique Mosaic Monitor™ permits 
testing the central 5° in just a few 
seconds under automatic attention con- 
trol, with the ~esults shown separately 
on the subject’s chart. 


For further examination, any of ten 
standard “mini” programmed presenta- 
tions of stimuli may be made, concen- 
trating on specific regions and functions, 
without neediess reexamination of those 
areas not in question. Far instance, one 
program exarines only the perimeter 
outside 25° excentricity, another, only 
the central st: muli through 30° eccen- 
tricity. Non-standard programs may be 
installed at the owner's option. 


Standard features include: automatic 
retest of missed stimuli—patient control 
of “speed-up” capability to shorten 
test duration—avoidance of rhythm arti- 
fact by addition of random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older sulbjects)—continuous veri- 
fication of background and stimulus 
luminance. 

When you'se comparing the 
FIELDMASTE® 200 with what the com- 
petition has te offer—it’s what you don’t 
see that coungs! 
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O Please sead me your Fieldmaster® 
Catalog. 


0 Please have your representative 
contact me. 
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SYNEMED, INC. 


1215 Fourth St., Berkeley, 
CA 94710 415/526-5330 































. Please send me additional information. 
University Microfilms International 
300 North Zeeb Road 18 ry Me Row 


Dept. P.R. ept. P.R. 
“Ann Arbor, MI 48106 London, WC1R 4EJ 
U.S.A. England 
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THE NEW OPHTHALMIC 
MEDICATION TRAY BY 
DIVERSATRONICS, INC. 








This ultra-high quality, nearly indestructable medica- 
“tion tray will serve you like an extra hand. It offers you 
the most efficient and spacially economic way to 
< organize your medications (size 4" wide by 114" 
and is designed to hold all brands of ophthalmic medica- 
tions. It includes a plastic fluorescein strip holder. 

The tray is of heavy guage aluminum, can easily be 
immersed for sterilization and its non-slip rubber feet 
prevent scratching surfaces. 

it comes in brushed alloy finish and a wall mounting 
bracket is also available. 

No examination area is complete 
without at least one 


ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. 
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with COMPUTER ANALYSIS 
SPONSORED BY THE 
POST GRADUATE INSTITUTE OF 
THE NEW YORK 
EYE AND EAR INFIRMARY 
OCTOBER 17, 1980 


RICHARD S. KOPLIN, M.D. 
| CLYDE R. LOCKE, M.D. 
MARTIN GERSTEN 
NEW YORK EYE i EAR INFIRMARY 
BARTON L. HODES, M.D. 
NORTHWESTERN UNIVERSITY 
_ Aone day course in basic sonography and echography 
| including a review of the fundamentals of Biometry. 
AMA-CME Credits, Category 1: 8 
Registration fee: $75.00 
For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 












'__ diversatronics 


456 Parkway, Broomall, Pa. 19008 
(215) 356-3995 
Please send me Sees = 
trays at $23.95 each 


Please send me-_ 
mounting brackets at $2.00 each 





. Please bill ME e 





Enclosed is my check for — 
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IIVERSITY OF SOUTH FLORIDA 
Department of Ophthalmology 
Tampa, Florida 


presents 


~ OCULOPLASTIC-ORBITAL UPDATE 
: MARCH 5,6, 7,1981 


This course is offered to provide the practicing surgeon with a sound clinical foundation in. 

_ the current diagnosis and management of orbital disease and other problems of the ocular 

adnexa. Topics include: cosmetic and cancer surgery of the eyelids, surgical treatment of ptosis; 
„lacrimal surgery, and newer techniques in the evaluation of orbital disease. > 


COURSE FACULTY ; : i 
on Grizzard, M.D, — Tampa Lawrence R. Muroff, M.D. — Tampa Orkan. G. Stasior, M.D: — Albany. 
Arthar S Grove, Jr, M D. — Boston Jay J. Older, M.D. — Tampa Richard R. Tenzel, M.D: Miami l 
ane, fr, MD. — San Antonio Allen M. Putterman, M.D. — Chicago Elise Torczynski, M.D. = Tampa 
McCord, Jr, M.D. — Atlanta James A. Rush, M.D. — Tampa Robert R. Waller, M.D. = Rochester. 


Registration fee $250.00 _ 
($125.00 Residents and Fellows) 


Liames A, Rush, M.D., Oculoplastic-Orbital Update, USF College of Medicine 


; | MDC Box 2), Tampa, Florida 33612, (813) 974-2030 or 974-2031 





THE POSTGRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE SIXTEENTH ANNUAL REVIEW COURSE 
“BASIC SUBJECTS IN OPHTHALMOLOGY” 


DECEMBER 1 through 6, 1980 


ok ok 


SUBJECTS 


GY, PHARMACOLOGY, OCULAR MOTILITY, NEURO OPHTHALMOLOGY, MEDICAL OPHTHALMOLOGY, 

DE MENTAL ANOMALIES, PEDIATRIC OPHTHALMOLOGY, ANATOMY and HISTOPATHOLOGY OF THE EYE, 

ISEASES of the CORNEA and CONJUNCTIVA, INTERPRETATIONS of POSTERIOR POLE LESIONS, PRINCIPLES 
a of PHYSICAL OPTICS and REFRACTION 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 


: FACULTY : 
RONALD CARR, M.D. FRANK B. HOEFLE, M.D. 
D. JACKSON COLEMAN, M.D. THOMAS KUHNS, M.D. 
ANDREW P. FERRY, M.D. PETER J. G. MARIS, M.D. 
DAVID S. FRIENDLY, M.D. ROBERT C. MICKATAVAGE, M.D. 
JOHN S. HERMANN, M.D. RICHARD RUIZ, M.D. 

WHITNEY G. SAMPSON, M.D. 


@nsve course is designed as a comprehensive review of the basic subjects in Ophthalmology and should be especially helpful to those 
for the American Board Certification Examinations and those having to fulfill requirements for continuing medical education. This 
cr 48 credits in Category 1 for the AMA-CME Physicians Recognition Award. 


Tuition: $500.00 (Luncheons and Cocktail Party included) 
For Application and further information, please write: 


Jane Stark, Registrar 
Postgraduate institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





THE CRYO SYSTEM 


that specializes in everything 






























For the ophthalmologist {and everyone else), Keeler in- 
troduces a cryo system that makes the rounds the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 
system that's at home in any O.R., call or write for details 
on the new ACU22. 


@ Exhaust vent on back of console guides coolant gases (CO. 
or NO) out of the O.R. (via tubing). 


@ Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. 


© Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


€) Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 


NEW - Available for electric and non-electric . 


MICRO (1MM) PROBES MAGHEMER/BIETTI PROBE 
larger (6mm x 3mm) tip reduces 
time for multiple application. 

procedures. 





curved 
cataract 


straight 
cataract 


456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 « (215) 353-4350 
Philadelphia = New York - Los Angeles - Chicago - Houston - Atlanta « Cleveland 
All products repaired and serviced in Broomall, Penna. 


VISIT US AT BOOTH NOS. 642 to 658 r} n n 
? „with the future in sight 









1981 

INTERNATIONAL CATARACT 

SURGERY SYMPOSIUM 
7 February 16-17-18, 1981 


La Posada Resort Hotel Scottsdale, Arizona 





FACULTY 


D. Peter Choyce 
England 


Robert C. Drews 
Jnited States 


Henry M. Clayman 
United States 


Fonaid W. Barnet 
United States 


Harold A. Stein 


Canada 


Kenneth J. Hoffer 
United States 


Herbert L. Gould 
United States 


The Eye Foundation (AFORE) 
421 North 18th Street, Suite 105 


Fer information please write: 








Phoenix, Arizona 85006 
Phone: (602) 257-1077 





Howa sneeze onthe © 
other side of the world can 





Fla is serious business. It 
spreads like wildfire. And has been 
knowa to cripple a nation’s 
work ‘orce. 

The UN’s World Health 
Organization keeps track of flu and 
identifies viruses so that people 
can be inoculated in time. 

The UN also has just about 
_ wiped out smallpox all over the 


affect your work force. 






world. It keeps check on cholera, 
yellow fever, polio, and malaria. 

By helping people everywhere, 
the UN is helping people right here. 
And that’s nothing to sneeze at. 

The UN means business. 
American business should know. 
Get the whee story. Send for a free 
booklet.“The You inthe UN? Write to FAT 
UN Assoc., 345 E. 46th St., NLY. 10017. CONCI 


A Public Service cf This Masazine & The AdvertisineCincit 






NEURO-OPHTHALMOLOGY TAPES 







by 












J. Lawton Smith, M.D. me 


 Doctor—you are really missing something if you are not a subscriber to Neuro- -ophthalmology Tapes! The — 
Audio-Journal of Neuro-ophthalmology will bring you each month a one hour cassette tape loaded with gems for the 

practicing. ophthalmologist! These tapes won't tell you too much about phenylacetate poisoning in rats or even 

about cell surface fibronectin--you can find that elsewhere! N-O tapes are aimed at telling you what to 

< do—next—in the office! Why not order a few of the recent titles below—because if you try a sample, we 

l believe you'll want to subscribe promptly so as to not miss ANY of these “clinical goodies”! Look at these 

< titles: 


Vol. 1 12 How To Really Do A Temporal Artery Biopsy—with Dr. Costin 
Vol. 2 =8 Adjustable Sutures—How to Do It!—with Dr. John Flynn 

Vol. 2 #9 Pituitary Gems—with Dr. Ron Burde 

Vol. 3 #1 What about Eye Movement Recordings?—with Dr. Robert Daroff 
Vol. 3 4 Red Hot A.C.0.M. Pearis—with Dr. Donald Gass 


You can order one of these for $12.50 or 3 tapes for $35. Better yet, why not subscribe and save money! Senda 
check for $135 (USA and Canada practitioners) made out to “Neuro-ophthalmology Tapes” and you'll receive a 
nice notebook, every tape of volume Ill, references, hand-outs, and category 1 CME credit questions that will allow 
you to get 1 hour category 1 credit for each 1 hour tape. The rates for residents and fellows = $100, libraries = 
$150, and overseas = $170. Send your PREPAID order to: 


NEURO-OPHTHALMOLOGY TAPES 
9820 S.W. 62 Court 
Miami, Fla. 33156 

USA 


—THANK YOQU!!— 





World's Smallest 
r Television Camera 


1Ye"« 1 tig" 512” 7 ounces 
3.8cmx3.8cmx1l4cm 197 grams 


ACTUAL SIZ 


Endoscopy 


Department M -e 749 Ward Drive * Santa Barbara 
California 93111 USA + (805) 967-0404 * Telex 658 472 
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Senior Physicians! 


Join the AASP... 


The AASP is the American Association of 
Senior Physicians, the only national or- 
ganization devoted exclusively to the 
needs and interests of physicians who are 
in their later years or planning to retire. 


get the latest news 
on how to get more out 
of your later years! 


Every other month, you'll receive the 

AASP Newsletter which provides you with 

a wealth of information and advice of im- 

mediate interest and use. It features arti- 

cles on: 

Investment questions and answers 

Wills and estate planning 

Current medical news 

Employment and volunteer oppor- 

tunities 

e Discount benefits 

+ Successful retirement lifestyles 

e Member's Corner (vacation home ex- 
changes, hobby and collector's ex- 
change) 

e Sale or disposition of a practice 


Get more out of your later years, join 
the AASP now. For details, write: 


A AMERICAN ASSOCIATION 
OF SENIOR PHYSICIANS 


S 536 North State Street 


Chicago, Illinois 60610 
[> 312-644-3092 





Optemp puts it all 
at your fingertips. 


Alcon’s sterile, disposable cautery is a 
fine surgical instrument, capable of cauter- 
izing with pinpoint accuracy. It gives you all 
the small but crucial differences you need 
— right at your fingertips. 

For an Optemp sample and more in- 
formation send this ad, with your name 
and address to Surgical Products Division, 
Alcon Laboratories, Inc., PO. Box 1959, 
Fort Worth, Texas 76101. 


Alcon Surgical 


a The Cautery For Ophthalmic Surgery 


Soft cul i = 





yet solid results. 


Soft doesn’t mean easy going on eye 
infections. The antibacterial formulation of 
Bleph®-10 (sulfacetamide sodium) makes sure 
of that. 

In the treatment of conjunctivitis, 
corneal ulcer and other infections caused by 
sulfa-susceptible organisms, Bleph-10 exerts 
a powerful therapeutic effect against a wide 
range of both gram-positive and gram- 
negative pathogens. 

Yet, Bleph-10 is soft on your patients’ 
eyes. The Liquifilm® (polyvinyl alcohol 1.4%) 


vehicle softens the sting that occurs 
with most sulfa solutions and soothes 
irritated ocular tissues. Liquifilm 
reduces corneal drying and drug 
washout. And longer drug contact 
means greater opportunity 
for therapeutic activity. 








BLEPH® -10 (sulfacetamide sodium) Liquifilm® sterile ophthalmie solution — CONT. ATINS: sulfacetamide sodium .. . 10.0%, 

Liquifilm (polyvinyl alcohol) . . . 14% with thimerosal (0.005%). INDICATIONS: For the treatment of conjunctivitis, corneal uleer and other superficial ocular 
infections from susceptible microorganisms. CONTRAINDICATIONS: Hypersensitivity to sulfonamide preparations. PRECAUTIONS: (1) The solutions are 
incompatible with silver preparations. (2) Nonsusceptible organisms, including fungi, may proliferate with the use of this preparation. (3) Sulfonamides are 


inactivated by the aminobenzoic acid present in purulent exudates. 


AlleRGAN Pharmaceuticals Ine., Irvine, CA 92713 


© 1979 Allergan Pharmaceuticals: 
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Unmatched combination of 
services, quality, availability, 
and dosage flexibility. 


Unique services include the Needy Patient Assistance 

Program, which provides any of our glaucoma medications 

free to indigent patients not. covered by a third party 

plan. Isopto® Carpine has been the standard of quality 

in pilocarpine fer over 25 years, and is widely available 

in the greatest variety of strengths and sizes. 

ism Vv wwewe+we}’wTyewesiwey¥s y 
0.25% 0.5% 1% 1.5% 2% 3% 4% 5% 6% 8% 10% 

30 ml a A A A A A 








Patient cost equivalent to generic 
and competitive brands. 


Independent prescription audits show that on a per ml 
basis, there is no significant difference in cost to 
the patient between pilocarpines. ' 


A miotic plus timolol maleate... 
the most effective combination. 


This is probably the most efficacious 
combination that we have; a miotic plus timolol, 
as far as using topical medications to 

decrease intraocular pressure.” ? 


References 
1. Data on file at Alcon: Laboratories. 
2. Zimmerman, T. J., Ophthalmology Audie Digest, Vol. 17,0. 1 





ALCON LABORATORIES. INC. FORT WORTH, TEXAS 76134 


Alcon 








Vehicle: Hyciroxypropyl Methyicelluiose 0.5%. inact Bonc Aad, Sodium Chionde (present in 0.25% 
rodde (to adiust pH in 1%, 1.5%, 2%, 3%, 
xi Water. CONTRAINDICATIONS. When constr 
dosage. ADVERSE REACTIONS: Slight ciliary spasr 

frequently observed. Retinal detachment has been re; 
(57.3 ted tries daily. HOW SUPPUED:.15ml and. 30mi Drap-Tainer* dispensers. 
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Prognosis and Management of Corneal Transpiantation for Herpetic Keratitis 
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Erosive-Ulcerative Herpes Simplex Blepharitis 
Univ-Doz Dr Ido Egerer, Dr Angelika Stary, Vienna a 1760 


Mycobacterium bovis infection of the Conjunctiva 
Thomas J. Liesegang, MD, Rochester, Minn, 
J. Douglas Cameron, MD, Minneapolis nre 1764 


Conjunctival Hyperemia and Corneal infiltrates With Chemically 
Disintected Soft Contact Lenses 
: Bartly J. Mondino, MD, Lewis R. Groden, MD, Pittsburgh -nacen 1767 


Eyelid Tumors and Renal Transplantation 
: William B: Stewart, MD, San Francisco; Don H. Nicholson, MD, Miami: 
George Hamilton, MD, San Francisco; Richard R. Tenzel, MD, Miami; 
William H. Spencer, MD, San Francisco „sirare 1771 
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Robert H. Osher, MD, Miami; Norman J. Schatz, MD; 
Thomas D. Duane, MD; Philadelphia 2... 1798 


Volume and Depth of the Anterior Chamber in the Normal Aging Human Eye 
Scott:T. Fontana, Richard F. Brubaker, MD, Rochester, Minn... 1803 
Contents continued on page 1690 


41688 


OCTOBER 1980 






Archives of 


Continuing the Publication 
Founded by Herman Knapp, 1869 

The objectives and goals of the Archives of 
Ophthalmology are education: To inform its 
readers of progress, problems, and pertinent 
research in the practice of ophthalmology 
through the publication of original contributions 
and observations. 

EDITORIAL BOARD 


Frederick C. Blodi 
Chief Editor 
330 Ferson Ave 
lowa City, IA 52240 


Richard F. Brubaker, Rochester, Minn 

H. Mackenzie Freeman, Boston 

J. Donaid M. Gass, Miami, Fla 

Joel S. Glaser, Miami 

Morton F. Goldberg, Chicago 
Peter R. Laibson, Philadelphia 
Robert D. Reinecke, Albany, NY 
Melvin Rubin, Gainesville, Fla 


William H. Spencer, San Francisce 





James H. Sammons, MD, Executive Vice- 
President 


William R. Barclay, MD, Group Vice-President, 
Scientific Publications : 


John T. Baker, Vice-President, Publishing : 


Norman D. Richey, Director, Publication Produc- 
tion and Printing Division 


Joseph Dennehy, General Sales “Manager; 
Director, Advertising Sales and Promotion 
Services Division 


Helen R. Mazur, Director, Circulation-Fulfilment 
SUBSCRIPTION RATES: The yearly rate of the 


ARCHIVES OF OPHTHALMOLOGY is as follows: 


for members of the AMA, $1.50, included in the 
annual membership dues; for nonmembers, $24 
for one year, $40 for two years in the United 
States and US possessions; all other countries, 
one year, $34; two years, $60. Special yearly 
price to residents, interns and medical students 
in the United States and US Possessions, one 
year, $12; two years, $20. Please address 
subscription orders to American Medical Asso- 
ciation, Circulation-Fulfillment Department, 535 
N Dearborn St, Chicago, IL 60610. Phone: (312) 
751-6079. 


CHANGE OF ADDRESS: POSTMASTER: send 
address changes to Helen R. Mazur, Director, 
Circulation-Fulfillment. Notification of address 
change should be made at least six weeks in 
advance, including both old and new addresses, 
and a mailing label taken from the most recent 
copy. include your new zip code number. 





New endothelial attachment 

for Zeiss Slit Lamps. 
= Now vou can see...and, with the 
Zeiss Photo Sit Lamp, photo- 
graph. endothelial details, par- 
y on Corneal Guttata, that 
you Way rever have seen before. 
The wide ‘ield makes it easy to 
find the area youre looking for. 
The tine-fecus device lets you 
zero in on t. The great Zeiss optics 
Give you the sharp, crisp image 
you need at three different 
magnifications. 









Concentrate on details 





Easy as an eyepiece 

to install. 

You can put the endothelial attach- 
ment on a Zeiss 30SL/M or Photo 
Slit Lamp in seconds. It does not 
limit the use of the instrument 

in any way. The full line of Zeiss 
co-observation accessories can 
be used with it. Working distance 
is 18mm: there’s no contact with 
the eye. Observation is binocular. 
Control is by joy-stick. 

Optics by Zeiss. 

Nationwide dealers and service. 


The great name in optics 





West Germany 


For s'atistical evaluation of cell counts, densities, sizes and shapes, ask about the unique Zeiss MOP system. 
























































Phctographs by Joseph Warnicki, Chief Photographer, Dept. of Ophthalmology, Pittsburgh Eye and Ear Hospital. 








Cari Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlarta, Boston, Chicago. Houston, Los 
- Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 256. Or cali (416) 449-4660. 
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CLINICOPATHOLOGIC CASE REPORTS 


Spindle Celi Carcinoma of the Conjunctiva 
Bruce H. Cohen; W. Richard Green, MD; Nicholas T. Iliff, MD; 
Jerome B: Taxy, MD, Baltimore; Larry T. Schwab, MD, Nakuru, Kenya; 
Zenaida de la Cruz, Baltimore nea 1809 


Localized Eosinophilic Granuloma (Langerhans’ Cell Histiocytosis) 
of the Orbital Frontal Bone 
Frederick A. Jakobiec; MD; Stephen L. Trokel, MD, New York; 
Daniéle Aron-Rosa, MD, Paris; Takeo Iwamoto, MD, New York; 
Dominique Doyon, MD, Paris... 00 ce ccc eeceeeveccecetettece cette eeedcntecsseeeee 1814 
"Intraocular Invasion by Basal Cell Carcinoma of the Lid 
| William V: Aldred, MD, Miami; 
Virgilio Galvis Ramirez, MD, Bucaramanga, Colombia; 
-Don H. Nicholson, MD, Miami i 1821 


“LABORATORY SCIENCES 


> Bright-Flash Electroretinography and Vitreous Hemorrhage 
Sidney Mandelbaum, MD; Philip E. Cleary, FRCS; Stephen J. Ryan, MD; 










Thomas E. Ogden, MD, PhD, Los Angeles oaaae ees pee as 1823 
: Bacterial Collagenase 
“Louise Cope Moorhead, MD; Dianna A. Redburn, PhD; 
Donald S. Kirkpatrick, PhD; Frank Kretzer, PhD, Houston.................... shee ade 1829 
Polyvinyl Alcohol as a Protective Coating on Intraocular Lenses 
Randall J. Olson, MD; Harry Kolodner, MD; Keith S. Morgan, MD; 
Humberto Escapini, Jr, MD; David Sevel, MD; 
Herbert È. Kaufman, MD, New Orleans in -1840 
-Mucus Secretory Vesicles in Conjunctival Epithelial Cells of 
 Wearers of Contact Lenses 
; Jack V. Greiner, PhD; Kenneth R. Kenyon, MD; 
Donald R. Korb, OD, Boston; Thomas A. Weidman, PhD, Augusta, Ga; 
Mathea R. Allansmith, MD, Boston i.i o 1843 
: Lipoproteins in Human Subretinal Fluids 
Kwok-Wai Lam; PhD; Wichard A. J. van Heuven, MD: 
G. Stewart Ray, MD, Albany, NY aaen 1847 
NEW INSTRUMENT 
o Instrument Cart for Examinations With Patients Under Anesthesia 
M. Bruce Shields, MD, John A. Jarrell, Jr, MD, Durham, NCO... aaa 1850 
. REGULAR DEPARTMENTS 
“Calendar of Events ooo cccceccccsesesessccessseeevsieeesvetes settee ct te eee eseaes 1871 
News and Comment 0.0... A E E areas cae ai tanita ETE, 1871 
BOOKS occ, REEE EA cin calle. eee E A EEIE eels 1878 
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„Zeiss OpMi 6-S. 


The “S’ is for “Short”. 


The “Zeiss” is for optics. 


The compact OpMi 6-S is a 
ZOOM microscope wita the 
world’s finest, brightest optics. 
It's designed for the convenience 
of every surgeon, whatever his 
height or discipline. You can 
choose from 3 long working dis- 
tances, anc 3 interchangeable 
tubes. Shown below is the inclin- 
able tube ‘hat tilts continuously 
from 0° to 50° Another nas a 
fixed angle of 45° and the third 
is Straight. All are Zeiss quality 








Motorized focusing. 


Focusing is completely motorized, 
regardless of tilt. That’s a Zeiss 
exclusive! And the 1:4 ZOOM 
system can be operated either 
automatically or manually—your 
preference. The geared tilt lets 
the microscope accept the 
heaviest accessories, such as 
TV and movie cameras. Plus you 
have a choice of three rollable 
floorstands, a ceiling mount, and 
a table stand. 

Nationwide service. 








The great name in optics 





West Germany 


Carl Zeiss, iru: 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 


San Francisco, Washingten, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont 
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“=; AUTOSWITCH | on 
== The Exact Lighting You Want = 
GUARANTEED For 10 YEARS! = 


Diversatronics, the original designers and 
manufacturers of Quality custom 
equipment and instrumentation for the 
nation’s Ophthalmologists, now Guaran- 
tees its Autoswitch for 10 Years! 


With Autoswitch you merely lift the in- 
strument you need from its holder ... 
room, instrument, and fixation lighting 
meet the demands you've set, automat- 
ically. Replace the instrument and the 
room is returned to original illumination. 
Autoswitch units are easily installed in 
existing cabinets, or in custom designed 
cabinets tailored to your requirements. 
For full details write or phone, today. We’ll 
send an illustrated brochure featuring 
Autoswitch models and our custom 
cabinets. 
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Semi-Annual Cadaber Courses 
of the 
Y gw Bork Medical College-WHestchester County Medical Center 
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OCULOPLASTIC SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT 1) 

FACULTY: October 22-25, 1980 SUBJECTS: 

M. Albom, M.D. J. Hagedoorn, Ph.D. Cosmetic Blepharoplasty, Blepharoptosis, Trauma 

M. Baskin, M.D. S. Hecht, M.D. Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 


R. Coburn, M.D L. Herman, Ph.D. Reconstruction, Entropion, Ectropion, Orbital 
N. Cousins, Esq. A. Messina, M.D. Fractures, Orbital Tumors and Chemosurgery. 


a n Hi $ mon ae SPECIAL FEATURES: 

- uouii, M.U. - Wiggs, M.U. Live Surgical Demonstration Video 

M. Guibor, C.0. D. Wolfley, M.D. Video Tape Surgery and Cadaver Dissections 

P. Guibor, M.D. and others. Film and Lectures 

PARTICIPANT'S CADAVER FOR PRACTICAL SURGICAL DISSECTIONS 
Course Outlines, Manuscripts, Materials 

Sutures & Needles Courtesy 

® Scheduled Transportation Motel to Medical Center (15 min) 

@ Banquet & Daily Luncheons included 
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Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 




















Clip and mail with registration fee: 
October 22-25, 1980 
OCULOPLASTIC REGISTRATION FORM 

Registration $650.00 






FUTURE MEETINGS 


February 14-21, 1981 
International Oculoplastic 






















Name _ i 
= Society Congress 
Address Venezuela 
City a State 
Telephone ) Bete ea March 15, 1981 
Specialty: Ophth— ENT—Plastic—Derm American Society Contemporary Ophth, 







(circle one) 


Make check payable: The Oculoplastic Foundation, inc. 
OCULOPLASTIC COURSE 


Oculoplastic Section 
Disney World—Orlando, Florida 





Ca instrument 
holder. Unitome... -you 


can handle it! 











Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, 
Frederick C. Blodi, MD, University of lowa Hospitals and Clinics, 
Iowa City, IA 52242. Manuscripts are received with the under- 
standing that they are not under simultaneous consideration by 
another publication. Accepted manuscripts become the permanent 
property of the ARCHIVES and may not be published elsewhere 
without permission from the publisher (AMA). 


In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 


< following language: “In consideration of the American Medical Asso- 


-« dation’s taking action in reviewing and editing my submission, the 
c author(s) undersigned hereby transfers, assigns, or otherwise conveys 
-. all copyright ownership to the AMA in the event that such work is 
published by the AMA.” We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
Submission will necessitate delay in review of the manuscript. 


Author Responsibility.—All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 

and telephone number. Order reprints at the time the typescript is 
“returned after editorial processing. Specify address to which 
> requests for reprints should be sent. 


“ Manuscript Preparation.—-Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
21.6 x 27.9 em (84 x 11-in), heavy-duty white bond paper. Ample 
‘margins of at least 2.5 em (1 in) should be provided. If a word 
processor is used, do not justify lines. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
“in the text, tables, or illustrations. 


Titles.—Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
“.gpaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 

Styte of Writing.—The style of writing should conform to accept- 
“able English usage and syntax. Slang, medical jargon, obscure 
-< ‘abbreviations, and abbreviated phrasing are to be avoided. 


Informed Consent.—Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 


Abstract.—Provide an abstract (185-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 


References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author, (2) title, (3) journal name (as abbre- 
viated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) author(s), (2) chapter title (if any), (8) editor (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
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Volume and edition numbers, specific pages, and name of transla- 
tor should be included when appropriate. The author is responsible 
for the accuracy and completeness of the references and for their 
correct text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Illustrations.—Use only those illustrations that clarify and aug- 
ment the text. Submit illustrations in duplicate, unmounted and 
untrimmed. Do not send original artwork. Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size, Artwork submitted for 
publication may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be ina 
proportion of 12.7 x 17.3 em (5 x 7 in). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add. significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275 for up to six sqaare- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.—Illustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tions should include the name and affiliation of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 x 27.9 cm (82 x }1-in) 
paper. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. Each table must 
have a title. 

Uniform Requirements.—Further details on manuscript prepara- 
tion are given in the document Uniform Requirements for Manu- 
scripts Submitted to Biomedical Journals prepared by the Inter- 
national Steering Committee of Medical Editors. Reprints of this 
document are available by directing requests to this journal: 
Scientific Publications, 585 N Dearborn St, Chicago, IL 60619. 


Instructions for Authors : 


MILF FIND ON OUR: . Oi 
TODAY. 


l leading edge in ophthalmic aphthalieic needles that come ina varie ot 
surgery begins with our 160- diameters and arc sizes. 
decnee needle... ... and ends with our sutures. : 


Im 5 or 8-wire diameter, the Davis + Geck For procedures requiring nonabsort- 
new 150-degree needle is ideal for cataract able sutures, Davis +Geck needles are _ 
aac cerneal surgery. i ~ o 


Ze e posterin: gape in 

e »ophthal mic closures. 
ase of handling, it's- 
ed. The needle 


ti issue is less 


to 
; cial blend of 
ays, to resist bending and breaking. polyglyco 
n't glare under the lights, i electro- _ Whatever « 
d needles can. i oo o l perform, you'll 
new 1€0-degree micro- argal fe 
is one of a full line c o! ot Davis t Gerk 












AUTOMATIC TANGENT SCREEN 


Thanks to the microcomputer you can offer 
high speed, low cost automatic visual field test- 
ing to every patient without a highly skilled 
technician or a large equipment investment. 
The Automatic Tangent Screen lets you 
analyze central fields effortlessly, yet with 
the highest possible degree of accuracy. 
Affordable to any practice, the Automatic 
Tangent Screen comes with a user’s manual, 
patient response pushbutton, manual examina- 
tion wand, readout record forms, detachable 
power cord, and wall mounting hardware. 
The Automatic Tangent Screen can be made 
an economical asset to your practice. If you’d ` 
< like more information, just complete and return 
the coupon below. 


| i eee Bi as ao Wu: Ñ 


Name: ; rak 
Address: aooo l COMPUTATION ) 
CI ct Ri O a i COMPANY 


5485 Mercury Point San Diego, CA 92111 
714-560-6117 































Phone: { } 
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1981 
INTERNATIONAL CATARACT 
SURGERY SYMPOSIUM 
February 16-17-18, 1981 


La Posada Resort Hotel Scottsdale, Arizona 
FACULTY 


Ronald W. Barnet D. Peter Choyce Henry M. Clayman Robert C. Drews 
United States England United States United States 


Herbert L. Gould Kenneth J. Hoffer Harold A. Stein 
United States United States Canada 


For information please write: The Eye Foundation (AFORE) 
421 North 18th Street, Suite 105 
Phoenix, Arizona 85006 
Phone: (602) 257-1077 





















Whuieviewing, the examiner applies gradual force to 
the lens unt:)tae end point is reached. Total force applied is 
shown ir grams by the maximum indicator, with the 
pointer remaining at the end point until pressure is 
released. 

The examiner can hold this easy-to-use instrument in 
one hanc whie performing the measurement, with no 
need for ar assistant. Both patient and examiner may 
remain imone position for examination of both eyes. 


Features 





è Two bi-directional index pointers — direct force 
indicator, and maximum force indicator which 
remains n place for measurement recording. l 
Gauge is calibrated in grams. I 
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è The ocphthelmodynamometer and fundus lens l 
are 3 ced im attractive 7” x 4” x 2” case. l 





l Addresse snes So ea ent Er ere 


Instrument weighs only 9 3/4 ounces. 
irsi r : P l City 
Clinitex division cooper medical devices corp. 
183 Newbury 





Tel. (617774-060813 “Cable Clinitex / Danvers TWX 710-347-1721 l ODYN 





ave A Free Hand 
In Retinal Artery Pressure Reading and Viewing 


cisien hand held instrument permits easy reading of diastolic and systolic retinal artery 
he disc and arteries are seen clearly through a fundus contact lens in conjunction with a slit 





O Please send more information 
O Please have your representative contact me 


eee PTE ae ee 
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Yablonski Fundus Lens 
Ophthalmodynamometer 


Hospital or 1 || eee a e S 





Denvers, MA 019237 USA l Phone se aan e e 


AR 





| clinitex division cooper medical devices corp. 
183 newbury st. / danvers, ma 01923 ; USA 


The Eye of Horus 
The origin of today’s prescription symbol “Rx” goes back 5,000 years to the picture 
of the eye of the Egyptian god of healing — Horus. 





Introducing 





E For Topical Treatment of 
-Epithelial Keratitis Caused by Herpes Simplex Virus 


ie (Tifluriding 
OPHTHALMIC SOLUTION 1%. 


STERILE 
























95% of Patients Responded 
During controlled clinical trials 95% of 
patienis(92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days. respectively. 





Sdaysafter VIROPTIC therapy ` 


0 days 


Significantly More Convenient : 
e Less ‘requent applications Effective in 138 of 150 patients 


«No middle of the night dosage : Tees 
<e None æl the blurring and inconvenience Unresponsive or Intolerant to 





a bat In studies of patients unresponsive or 
Stol Drops Daily intolerant to idoxuridine or vidarabine, 
One drop every 2 hours while awake VIROPTIC demonstrated 92% effective- 
until herpetic lesion has completely ness. Dendritic and geographic ulcers 


re-epithe/ialized, then one drop every 4 were re-epithelialized in a mean time of 
hours for 7 days post-re-epithelialization. 6 and 12 days, respectively. 


Please see following page for brief summary of prescribing information. 


R. 
ss EdD, 


-o a 
‘Fhe First Antiviral Product From A 2 Burroughs Wellcome Co. Research 
: ko 
21co* 
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OPHTHALMIC SOLUTION, 1% 


STERILE 


DESCRIPTION: VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, F3TdR F3T), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluorometh y}-2’-deoxyuridine. 


VIROPTIC sterile ophthalmic solution contains 1% tnfluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 


CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimidine 
nucledside with m vitro and ri vo activity against Herpes simplex virus, types 
1 and 2 and vacciniavirus. Some strains of Adenovirus are also inhibited m 
vilo, 


Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation. may enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine m vitro, 
5-carboxy-2'-deoxyuridine was not found in detectable concentrations 
within the aqueous humor of the human eye. 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal- 
mic Solution, 1% is indicated for the treatment of primary keratoconjunc- 
tivitis and recurrent epithelial keratitis due to Herpes simplex virus, types ! 
and 2, VIROPTIC is also effective in the treatment of epithelial keratitis that 
has not responded clinically to the topical administration of idoxuridine or 
when ocular toxicity or hypersensitivity to idoxuridine has occurred. In a 
smaller number of patients found to be resistant to topical vidarabine, 
VIROPTIC was also effective. 

‘The clinical efficacy of VIROPTIC in the treatment of stromal keratitis and 
uveitis due to Herpes simplex or ophthalmic infections caused by vaccin- 
javirus and Adenovirus has not been established by well-controlled clinical 
trials. VIROPTIC has not been shown to be effective in the prophylaxis of 
Herpes simplex:-virus keratoconjunctivitis and epithelial keratitis by well- 
controlled clinical trials. VIROPTIC is not effective against bacterial, fungal 
or chlamydial infections of the cornea or nonviral trophic lesions. 


During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 81 
with dendritic and 14 of 16 with geographic ulcers) responded to VIROP- 
“FIC therapy as evidenced by complete corneal re-epithelialization within the 

14 day therapy period, In these controlled studies, 56 of 75 (75%) patients (49 

of 58 with dendritic and 7 of 17 with geographic ulcers) responded to 

idoxuridine therapy. The mean time to corneal re-epithelialization for 
dendritic ulcers (6 days) and geographic ulcers (7 days) was similar for both 
therapies. In other clinical studies, VIROPTIC was evaluated in the 
treatment of Herpes simplex virus keratitis in patients who were unrespon- 
sive or intolerant to the topical administration of idoxuridine or vidarabine. 

VIROPTIC was effective in 138 of 150 (92%) patients (109 of 114 with 

dendritic and 29 of 36 with geographic ulcers) as-evidenced by corneal 

re-epithelialization. The mean time to corneal re-epithelialization was 6 days 
for patients with dendritic ulcers and 12 days for patients with geographic 
ulcers. 

CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthalmic 

Solution, 1%, is contraindicated for patients who develop hypersensitivity 

reactions or chemical intolerance to trifluridine. 

WARNINGS: The recommended dosage and frequency of administration 

should not be exceeded (see Dosage and Administration). 

PRECAUTIONS: 

General: VTROPTIC brand Trifluridine Ophthalmic Solution, 1% should be 
prescribed only for patients who have a clinical diagnosis of herpetic 
keratitis. 

VIROPTIC may cause mild local irritation of the conjunctiva and cornea 
when instilled but these effects are usually transient. 








Although documented in viro Viral resistance to trifluridine has nez been 
reported following multiple exposure to VIROPTIC, the possibilit" exists 
of viral resistance development, 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential. Exfluri- 
dine has been shown to exert mutagenic, DNA damaging aed cell 
transforming activities in various standard m vile test systema, and 
clastogenic activity in View faba cells. 

Although the significance of these test results is not clear o fully 
understood, there exists the possibility that mutagenic agents may cause 
genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of tifluridine is unznown 
at this time. The oncogenic potential of trifluridine in rodents is: being 
evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women unis the 
potentia! benefits outweigh the potential risks. 

Nursing Mathers: It is unlikely that trifluridine is excreted in human mil after 
ophthalmic instillation of VIROPTIC because of the relatively. small 
dosage (<°5.0 mg/day), its dilution in body fluids and its extreme” short 
half-life approximately 12 minutes}. The drug should not be prescribed 
for nursing mothers unless the potential benefits outweigh the pcvential 
risks. 

ADVERSE REACTIONS: The most frequent adverse reactions resorted 
during controlled clinical trials were mild, transient burning or stinging upon 
instillation (4.6%) and palpebral edema (2.8%). Other adverse reactions in 
decreasing order of reported frequency were superficial punctate lierato- 
pathy, epithelial keratopathy, hypersensitivity reaction, stromal edema, 
irritation, keratitis sicca, hyperemia, and increased intraocular pressur:. 


OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution should be quickly expelled from the conjunctival sac. 

Acute overdosage. by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine in a 7.5 ml bottle of VIROPTIC is not likely to produce averse 
effects. Single intravenous doses of 15-30 mg/kg/day in children andsadults 
with neoplastic disease. produce reversible bone marrow depression as the 
only potentially serious toxic effect and only after 3-5 courses of therapy. The 
acute oral LDs59 in the mouse and rat was 4379 mg/kg or higher. 


DOSAGE AND ADMINISTRATION: Instill one drep of VIRCPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every twechours 
while awake for a maximum daily dosage of nine drops until the corneal 
ulcer has completely re-epithelialized, Following re-epithelialization. treat- 
ment for an additional seven days of one drop every four hours while awake 
for a minimum daily dosage of five drops is recommended. 

If there are no signs of improvement after seven days of therapy or complete 
re-epithelialization has not occurred after 14 days of therapy, other forms of 
therapy should be considered. Continuous adminsitration‘of VIROP HC for 
periods exceeding 21 days should be avoided because of potential ocular 
toxicity. 

HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied as a 
sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle of *.5 ml. 
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(8.8mm base optional in 
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THE CRYO SYSTEM | 


that specializes in everything 





For the ophthalmologist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds .. . the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 
system that’s at home in any O.R., call or write for details 
onthe new ACU22. 


Exhaust vent on back of console guides coolant gases (CO, 
or N20) out of the O.R. (via tubing). 


@ Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. 


© Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


Q Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 








NEW - Available for electric and non-electric « 


MACHEMER/BIETTI PROBE 
larger (6mm x 3mm) tip reduces 
time for. multiple application - 
procedures. 


MICRO (1MM) PROBES 

























curved 
cataract 


straight 
cataract 





456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 - (215) 353-4350 
Philadelphia - New York.- Los Angeles - Chicago - Houston + Atlanta + Cleveland 
All products repaired and serviced in Broomall, Penna. 

VISIT US AT BOOTH NOS. 642 to 658 
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To. meter, cv for additional 
informatio: call toll free 
(800 . 
in Fiersa sail collect 
(812) 443-2608. 
Coburn P-ofessional 
Products Mvision 
13765 Fat Harrison, 
Cleanwater Fla. 33516 











A design by Choyce, 
not chance 
only from Coburn. 


@) AVAILABILITY: Now a full range of sizes ane 
powers 

@) QUALITY: Coburn/Rayner have been The 
Standard for over 25 years 

@)SERVICE: 24 hour delivery to over 200 cities 
in the U.S. and Canaca 





| Choyce Ma 


Zaution: Investigational Device; Limited by Federal (USA) law tc Investigational use only. 








- FOR THE FIRST TIME 
A computerized over-refraction system priced to fit every TANIA and 
A designed to enhance your present equipment! 
Over-refraction Maintains your refractive procedures, while reducing 
major refraction errors inherent in the use ve the 3 phoroptor” 


























tion is printed in less than 20 seconds 

is assured with the Dimensior | pre: j 
performed the over-refraction arariinat n 
existing equipment. 


= minus s eyiinders and can be used in eta ir PRIGED 


Í h ‘any phoroptor as with any lensometer or 


ATTRACTIVE STYLING/ S 

COMPACT SIZE Cv. 
Dimension | offers subtle styling t 

decor and requires. a space sony | a 


Program g Lens effectivty 
Program 1 10 Total decentration (mm) required for any REFRACTION SYSTEM oS 
_ given reading distance (inches) “IT SPANS THE SPECTRUM OF REFRACTIONISTS NI 


DIMENSION I: Available Through Your Local SMR Distributor or Write to: 


_ 8365 Tree Court industrial Blvd. St Louis, Missouri 63122 si a SOTZ tonrany 
: 800-325-9599 Misso. (914) 5:3100: a EEE TEE 
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HYDROPHILIC CONTACT LENSES 


or the relief ' todays 
auNanagement 





AVERAGE 
NON- 
WARRANTED] WARRANTE 
BRAND 


3 Sir initial pair 
only for what you need. Yet we st _ | (standard fenses)| $32 


_ fer.a special replacement price for ex- 
_ changed lenses. And since there's no 
_ complicated record-keeping, you save 
time as wellasmoney, | = a 
<> CompareAmsof lens quality and ; Zip 

value. These days, can you afford to | TOTAL 1styear | s48 ; Mall to: AMSCO/Lombart Lenses 


: ` Eo PO i N Virginia 23501 
accept anything less for your contact *Second replacement available at no charge during first TER ot sea > ga : 
lens:dollars?. = six months # needed. la b a a 

















AMSCO 


LOMBART LENSES 


Division of American Sterilizer Company 
Box 1693, Norfolk, Virginia 23501 


Cali toll-free: (800) 446-8301 è (800) 582-8178 [in Virginia) 
Manufactured for quality, priced for value 











Exclusive use of HYPOTEARS” 
therapeutically relieves 
dry-eye symptoms. 


74% 100% 
Lid Crusting Tearing ~ 


72% 





67% 95% 92% 67% 
Foreign Body Blurred Photo- itching 
Sensation Vision phobia 


Percent of Patients improved 





Clinical studies confirm results. 


In a recent cincal study! of HYPOTEARS™ 8 ophthal- to your patients own tear-film pH... there's no instillation 
mologssts *hroughout thae country evaluated 120 discomfort or stinging. What's more, the nonionic toni- 
patients: 26 -c? these had com- city adjusters in HYPOTEARS allow 
plaints. of adry eyes; 14 had other the rehydration of fear-film debris 
comed OFIDIENAS, and the restoration of normal 
oo From 67 te 100% of the aqueous structure. The Lipiden™ 
patients stecied reported notice- polymeric system in HYPOTEARS 
able impravernent of their spe- stabilizes the tear film to increase 
cific symptoms after using breakup time and provide effec- 
HYPOTEARS exclusively. See tive relief for mucin and aqueous — 

above ilusteation for specific deficient dry eye patients. 
results. A recent study shows four out of 
HYPOTEERS is the only hypo- five patients prefer a hypotonic 
tonic artificic! fear When used solution?...and the only hypotonic 
exclusively. HYPOTEARS quickly artificial tear is HYPOTEARS. For 
more information, contact your 


lowers tearfirr tonicity to com- 
fortable levels in all dry-eye CooperVision representative or 
Write CooperVision. gpm» 
































patients. Because it is nonbuf- 
fered, HYPQOTEARS adjusts rapidly 





& CooperVision Pharmaceuticals, Inc. 
PO. Box 367 
San German, Puerto Rico OO783 USA 














Now Keeler provides relief from the aches and 
pains of surgery, with two new products that 
allow the doctor to operate in comfort: 


The Machemer/Chan Wristrest 

Here's comfort and support for the surgeon. 
Manufactured by Diversatronics inec., this 
 height-adjustable Wristrest provides complete 
stability during an operation. The autoclavable 
support bar lowers to yield room to position and 
anesthetize the patient. And the Machemer/ 
Chan Wristrest is permanently mounted to the 
operating table for optimum stability. 


The Machemer Hydraulic Operating Stool 

A unique foot-bar triggers the Machemer Oper- 
ating Stool’s hydraulic lift, enabling the doctor 
to adjust the height effortlessly (from 22” to 
33”), lock it in the desired position... and use 
it as an additional foot support. The seat is cov- 
ered in conductive fabric. And the substantial 
weight of the stool rests securely on five sturdy 
casters, insuring a “motionless” operation. 


Two brand new ways to relax in the OR .. . avail- 
able exclusively from Keeler, Call or write for 
details. 








with the future in sight 


Call or write fora demonstration of our new 





Best performance 
ina 
Supporting role... 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York - Boston + Los Angeles + Chicago -+ Houston « Atlanta » Cleveland 
Call toll free: 800-523-5626 (in PA call 215-353-4350) - All products serviced in Broomall, PA 


Peyman Wristrest adaptation and the Schulze armrest. 





nardo da Vinci conceived a cont: 
: filled i with water ak out 150 











ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION | 
-and . 
THE PALO ALTO RETINAL GROUP 

DIVISION OF OPHTHALMOLOGY, STANFORD UNIVERSITY 


announce : 


THE XVII PALO ALTO COURSE ON DIAGNOSIS & 
TREATMENT OF RETINAL & CHOROIDAL DISEASES 


FEBRUARY 16, 17, 18, 1981 


Fairchild Auditorium 
Stanford University Medical Center 


THE THREE-DAY COURSE WILL PRESENT: 
. .. Up-to-date information. on retinal & choroidal diseases : 
... basic knowledge of retinal fluorescein angiography, fluorophotometry, ultrasonography, & laser photocoagulation 
.. . indications, results, & complications of photocoagulation 
... opportunity to use argon laser photocoagulator (optional) 


: FACULTY: 
Lloyd M. Aiello; M.D.—Joslin Clinic, Boston 
Lawrence V: Basso, M.D.—Palo Alto Medical Clinic, Palo Alto 
Devron Char, M:D:—University of California, San Francisco 
Steven T. Charles, M.D.—University of Tennessee, Memphis 
Peter Egbert, M.D.—Stanford University 
Robert M. Elsworth; M.D.—Cornell University, New York 
` Robert L. Jack, M.D.—Palo Alto Retinal Group & Stanford University 
Francis A. L'Esperance, M.D.—Columbia University, New York 
Hunter L. Little, M.D.—Palo Alto Retinal Group & Stanford University 
A. Edward Maumenee, M.D.—Johns Hopkins Hospital, Baltimore 
irene Maumenee, M.D.—Johns Hopkins Hospital, Baltimore 
G: Richard O'Connor, M.D.—Proctor Foundation, University of California, San Francisco 
Stephen J. Ryan, M.D.—Estelle Doheny Eye Foundation, Los Angeles 
Arthur Vassiliadis, Ph.D.—Zweng Memorial Retinal Research Foundation. 


ADVANCE REGISTRATION IS REQUIRED: 
Course Fee: $400 (includes 2 lunches, buffet dinner, & the 4th Zweng Memorial Lecture Banquet) 
Registration is payable to: Zweng Memorial Retinal Research Foundation 
1225 Crane Street 
Menio Park, California 94025 
Course Coordinator: (415)323-0231 
22 Hours Category | credit CMA’s Continuing Education 


- ANNOUNCING - 
THE FIRST BIENNIAL PALM BEACH AESTHETIC SURGERY SYMPOSIUM 
in cooperation with 
The American Academy of Facial Plastic & Reconstructive Surgery 
April 16- 19, 1981 $ 
THE BREAKERS HOTEL 
{15 HOURS CME CREDIT? 





GENERAL INFORMATION 


FACULTY. 


This symposium has been planned. for 
the exchange of ideas and concepts 


Ferdinand. J. Becker, M.D. ENT 


SUBJECTS Donald R: Cahill, M.D. Anatomy 


by a multidisciplined faculty in a Douglas D. Dedo, M.D. ENT 
unique and Juxurious atmosphere. of Basic anatomy of the eye, nose Charles D- Dugan, M.D. DERM 
the 5-star Breakers Hotel. The face; cosmetic eye area surgery Pierre Guibor, M.D. OPTH 


course is designed for both the 
novice and experienced aesthetic 
surgeon who desires not only to 
review the basic anatomy as it per- 
tains to cosmetic surgery, but 

also learn the latest techniques 


and complications; septorhina- 
plasty, mentoplasty, cervico- 
facial rhytidectomy, forehead 
lift; management of the neck in 
facelifts; chemical peel, derma- 
brasions, facial toning, hair 


Donald J. Huttner, M.D. ENT 


John T. Murray, M.D. ENT 
Enrique Sabbagh, M.D. Plastic 
Robert Simons, M.D. ENT 


Representative, ELIZABETH ARDEN 








for eye area surgery and sculptering transplantation. 

of the neck in cervical facial 

rhytidectomy 

Clip and send directly to: The Breakers Hotel l Clip and send directly to: 


South County Road 


Palm Beach Aesthetic Surgery Symposium 
Palm. Beach, FL 33480 : 


April 16-19, 1981 c/o Qouglas D. Deda, M.D. 





P.B, Aesthetic Symposium | 1515 North Flagler: Drive 
West. Palm Beach, FL 33401 

Name Tea he Pus ey cate a i 

Address E EEEE A E | 

City State Zip, 


(C) Single MAP - $110 + 4% tip & Service charge 
( } Double MAP - $120 + 4% tip & service charge 





($100 deposit required; Reservations. before 


Registration fee - 
March 1, 1981) 


[ {Residents $200 with 
certification. 

Spouse Registration = 

ag ; $30) 


$400. --Make checks payable to: 


Palm Beach Aesthetic 
Surgery Symposium 




















Harvard Medical School 
Department of Continuing Education 
(617) 732-1525 


GREATER BOSTON POSTGRADUATE 


fos 
(OPHTHALMOLOGY 
LY COURSE 


Basic Science and Clinical Review 


December 6, 7 (Saturday, Sunday) and 
December 12, 13, 14, (Friday, Saturday, Sunday) 


at the 
Sherman Auditorium, Beth Israel Hospital 
Boston, Massachusetts 


under the direction of 
David Miller, M.D. and John Weiter, M.D. 


This intensive course is designed to summarize core and new information important to recently trained and practicing ophthalmologists, 
and tò prepare candidates for the board examination. it will also serve as a convenient update for practicing ophthalmologists. 
“The five days (forty-one hours, divided into two weekends) will consist of didactic fectures and frequent use of “board-style’‘ questions 
` to emphasize and illustrate certain points. Each participant will receive an up-to-date 800 page syllabus which will serve as a ref@rence 
‘and permanent record of the course. 


= ATTENDANCE LIMITED 


As an institution accredited for continuing medical education Harvard Medical School designates that this continuing medical education 
offering meets the criteria for approximately 41 credit hours in Category 1 of the Physician’s Recognition Award of the Americam Medical 
Association, provided it is used and completed as designed. 
TUITION INFORMATION: $400; Residents and Fellows: $100. (For reduced fee, department chairman verification of training status must 
accompany your application.) Please make check payable to Harvard University and mail with the application form to: Harvard Medical 
‘School, Department of Continuing Education, Boston, MA 02215. All foreign payments should be made by a draft on a United States bank. 
`- Separate checks are required for individual applicants to each course. 


Preliminary Program 


Pass i Saturday, December 6, 1980 
F330 - 10:45 Optics, Retraction ~.o, icc eee cece ence ccc cususepenuwatengecnecneas David Miller 


“411 - 12:15 Lens, Aqueous Biochemistry. 2... eee cence eee nnenees Leo T; Chylack, Jr. 
t15- 3:15 Glaucoma -o srerrere Thyne etek ee kaata cee elen Sine ewes Richard J. Simmons, Bernard Schwartz 
3:30-5:30 Pharmacology and Therapeutics. .....0....00 0.00.00 aunar ranana arrana raana a Bernard Schwartz 


6:00 - 8:00 Cocktail Party 


7:45- 9:45 Plastic Surg a ra oari eae aaea a e EE A AEA E ASA vege Arthur S. Grove, Jr. 
: 10:00 - 12:00 Lacrima! Surgery, Orbital Disease ......... 000.0 cee cece cc ee ventas Arthur S. Grove, Jr. 
So 42:45 - 2:45 Corneal, External Disease... 0.0... Claes H. DohIman, Kenneth R. Kenyon 
J 3:00- 5:00 Microbiology, Immunology .....-... 066006. c cece cece eevee eeevvsseeeeen Mathea R. Allansmith 
i Friday, December 12, 1980 

7:30 - 9:30 Neuro-Ophthalmology ©. 0.60.00... cece cece eee cence eect evesey enn ee Simmons Lessell 
9:45 - 11:30 Neuro-Ophthalmology .... 00.00.00. nanona nener ccc cece cece eeceeeeeteneneeeg Simmons Lessell 
12:30- 1:45 Emergency Medicine and Anesthesia ..........0.0.00.0 0000000 ccc cece cee ceesees John V. Donton, Jr. 
7:45 - 3:15 Stra bis MUS Ss. Soles (dala sire to, eh aa a a Senlace a ata dag pia due evs ARP, Lioyd Wilcox 
3:30 - 5:30 Strabismus. ,. a eo. aa NE E E E E TEE AAEN NTAS Lfoyd Wilcox 

- Saturday. December 13, 1980 
7:45- 8:30 Embryology .....5... BE Votepa walers T Cae @ eektlele SIS Get lg eked ed Mareen eye ots E eae ta Film 
8:30-9:45 Developmental Anomalies ....... Se Seay aaa ea Gaerne Wee Ture Re Ne ee Richard M. Robb 
10:00-11:00: Pediatric Inflammation. a...an asiaan rraa raroa E a William P. Boger HHI 
-11:00 - 12:00 GONGHCS E oh area seeing b Uke eds Ride de ESE nau to ao E S Robert A. Petersen 
SM5- 245 Pathology cs aa 66h eee dca ee choi dalek Meus cawhedogaeivacrsa ued. oEh: “2. Daniel M. Albert 
3:00 - 5:00 Pathology .......... Sa ETN PEN CRORES Ao A ee E T ia es -o Daniel M. Albert 

Sunday, December 14, 1980 
` 7:30- 8:45 Contact Lenses, OptiCS l.es esines e a EPan erorrerrarersaunrana rr nerrru a de pned David Miller 
9:00 - 11:00 Retinal Electrophysiology psychophysics E T A E ET EEA T EE EE _ Eliot L. Berson 
11:00 -11:45 Retina, Vitreous! oo... ee eee duet hel Maha estate ee er ar John Weiter 
12:45 - 3:15 Retina, Vitreous de. ee ccc ccc cece ener e ences SE eee Edward A. Ryan 


3:30- 5:00 Retina, Vitreous I iie sis. Dien circe ee eer ee neers RE nee o tenn Weiter 


+B3 and +B4 and... 


Better vision for your hyperopes and presbyopes. 


__ Improved Low Plus B3 and B4 series lenses 
have larger optical zones and 


improved ` visual acuity, 
i sh greater comfort and 





KOWA HA-1 Hand-Held 
Applanation Tonometer 


LIGHT, 
LIGHT. 


Light light? Feather light! Hand-held and porta- 
ble, the Kowa HA-1 Tonometer responds to the 
Goldmann principle: a well-balanced applana- 
tion prism is brought into contact with the sub- 
ject’s corneal surface. 


Light, light? Brilliant. Two batteries in the 
handle provide illumination bright enough for 
critical measurement. The sturdy headrest 
guarantees stability. It’s designed for use with 
seated or reclining patient . . . in or out of the 
examination room. 


Kowa’s HA-1 is the light Applanation Tonome- 
ter with portability and precision performance. 
And the price is light, too. Call or write today, 
for completely detailed features and specifica- 
tions. 


+ 
5 $ ji 5 fee 
Kard Kowa Optimed. Inc. Get Nees 


Torrance, CA 90502 
Quality, right before your eyes 213 @ 327 ® 1913 





+H4 and... 
More efficient 
and effective aftercare for 


your aphakic patients. 


Bausch & Lomb High Plus soft lenses —H3 and H4 
~are improved in almostevery respect, 
so you can fit more pamor 

with soft lenses after cataract . 


_ Positioning is stable, coencal coverage 
is complete ; and the E opioa zone 





_ Compact 


There’s more to the RELIANCE® Combo “ Call your dealer, or write: F. & F. 
2000-80 than meets the eye. A mere 20 Koenigkramer, 96 Caldwell Drive, 
_ Square feet provides a total proximal Cincinnati, Ohio 45216. Dept. ARO-10 
examination unit. Three arms can 


accommodate Refractors, Keratometers p 
and Slit Lamps. HUTT AY 
The touch of a switch takes your patient - ® 
from an upright to a horizontal position. EIA tgs flo Ee 
The chair back, seat and apron give 
excellent body comfort and a concave 
headrest provides head and upper neck 
support. Hinged arm rests permit free 
movement into and out of the chair. They 
automatically lock in place when lowered. 
A large hinged foot rest supports the 
patient’s legs. . 
The Combo 2000-80 puts instruments 
at your fingertips. The wells on the swivel 
console hold three hand instruments with 
binding posts for a fourth. All known 
manufacturers’ instruments can be 
accommodated. . 
With the Combo 2000-80, your patient 
is always accessible. Instruments, always 
handy. Plus, the Combo 2000-80 is 
available in handsome colors and fabrics ° 
to match your office. When you're buying 
equipment, get the best. At the right price. 
RELIANCE products. 








Engineered 
for performance, 
priced for value. 


©1980 F. & F Koenigkramer. All rights reserved. 





myopes, 
est psc ever. 


formation on last page. 














USCH& LOMB SOFLENS” (polymacon) Contact Lenses 


BRIEF SUMMARY iad full aerated information see 
package insert.) VISION CORRECTION USE 
INDICATIONS: SOFLENS Contact Lenses are indicated for vision correction use 
‘in persons with non-diseased eyes and in aphakia. CONTRAINDICATIONS. 
SOFLENS Contact Lenses are contraindicated in the presence of any active 
untreated infection or abnormality of the anterior segment of the eye. 
WARNINGS: Abrasions and Infections — if a lens becomes less comfortable 
than it was when first placed on the wearer's comes, the fens should be 
removed immediately and the wearer's eye and the lens examined for the 
possible presence of a foreign body. Hf any eye abrasion, ulceration, irritation or 
infection is present or any abnormal eye condition is observed concurrent with 
tens wear, the lens should be removed immediately and a physician consulted. 
Aphahic Patients: Aphakic patients should not be fitted with SOFLENS 
Contact Lenses during the postoperative period until, in the opinion of the 
surgeon, the eye has healed completely. Lens Care and Handling: Persons 
who require only vision correction and whowould not, or could not adhere to the 
fecommended daily care of SOFLENS Contact Lenses ot who aré unable te 
place and remove the lenses should not be provided with them. Failure to 
follow handling and cleaning instructions could lead to serious eye infections 
which might result in comeal ulcers. Malfunction and rusting of the metal 
interior af the BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®} as well as 
discoloration and cracking of the fens case has been reported after varying 
periods of use. If such occurs, appropriate replacement js indicated to avoid 
interference with the disinfection procedure. Keep the BAUSCH & LOMB" 
Disinfecting Unit | (ASEPTOR®) and il (ASEPTRON™) clean and dry at all times. 
Medicants and Eye Orops: When the lenses are used by persons requiring 
only vision correction no ophthatmic solutions or medicants should be used. No 
conventional (hard) contact lens solutions and eye drops, except BAUSCH & 
LOMB™ Lens Lubricant should be used by SOFLENS Contact Lens wearers 
prior to placement, or while the lens is in place, on the eye. Also, no solutions, 
including conventional (hard) contact lens solutions should be used. Only 
“daily cleaner, fens lubricant, saline, and the solution made from the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets are to be used.on a 
‘SOFLENS Contact Lens when the jens is off the eye. Wearing Restrictions: 
SOFLENS Contact Lenses when used only for vision correction should be 
removed before sleeping or swimming and in. the presence of noxious and 
imitating vapors. Insufficient lacrimal secretions or hypoesthesia. may. be 
“r restricting factors. to the wearing of soft contact lenses, PRECAUTIONS: 
© Storage-—SOFLENS Contact Lenses must be stored ONLY in saline solution or 
- BAUSCH & LOMB™ Sterile Disinfecting Solution. If left exposed to air, the 
lenses will dehydrate; become brittle, and break readily. If a lens dehydrates, it 
cio should be tesoaked in saline solution or BAUSCH & LOMB™: Sterile 
4 Disinfecting Solution until itretums to its soft, pliable state which may take as 
“Jong as forty minutes. Saline Solution must be used DAILY tor cleaning, storing, 
and disinfection of fenses. The carrying case must be emptied and refilled with 
“fresh ‘Saline solution just before disinfecting the: lenses. Lens. Handling: 
Hands mist be washed, rinsed thoroughly, and dried with a lint-free towel 
“before handling the tenses. Cosmetics, lotions, soaps, and creams. must not 
come in contact with the lenses since eye imitation may result. If hair spray is 
used while the lenses are being worn, the eyes. must bë kept closed until the 
hairspray has settled: A SOFLENS Contact Lens may be damaged by nicking or 
tearing if care is not exercised during placement on or removal from the eye, 
replacing ar removing it'from the carrying case or in the cleaning process. 
Disinfecting: Saline:solution must be used DAILY for cleaning, storing, and 
disinfection of lenses. After removal from the eye, the SOFLENS Contact Lens 
must be rubbed gently with Daily Cleaner then rinsed with saline solution to 
remove mucus and film from the Jens surface. The BAUSCH & LOMB™ Lens 
Carrying Case (LENSGARD™) must be emptied and refilled 35 full with fresh 
saline solution just before disinfecting the lenses and must always be tightly 
closed to prevent leakage of saline from the case and subsequent dehydration 
of the lenses. In order to remove protein deposits which may form on the lenses, 
"wearers should ase the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets 
according to the directions for use which accompany the tablets. To help 
femove teat residues and mucus as well as other deposits that. tend to 
accumulate on the lens surface. patients should use Daily Cleaner according 
to the directions for use which accompany the product, Disinfecting with a 
BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) or I {ASEPTRON') is 
necessary to kill microorganisms, If a BAUSCH & LOMB™ Disinfecting Unit | 
(ASEPTOR®) or It (ASEPTRON™) is not available, lenses may be disinfected by 
immersing your lenses in BAUSCH & LOMB ™ Saline Solution in the carrying 
Case and dropping the sealed case into a pan of already boiling water Remove 
the pan from heat after ten minutes aiid allow the water to cool before 
removing your lenses. When this boiling method of disinfection is used, the 
lenses can be damaged ifthe boiling water is allowed to completely evaporate. 
Chemical disinfection with BAUSCH:& LOMB™ Sterile Disinfecting Solution 
has been tested microbiologically and shown ta be an effective disinfection 
procedure for the SOFLENS hydrophilic contact lens. ff chemical disinfection is 
used the SOFLENS hydrophilic: contact lens must be cleaned and rinsed daily 
with BAUSCH & LOMB™ Sterile Daily Cleaner and BAUSCH & LOMB™ Sterile 
Disintecting Solution, The lens carrying case must be emptied and refilled with 
fresh BAUSCH & LOMB™ Sterile Disintecting Solution prior to disinfecting the 
jens, Fresh BAUSCH & LOMB™ Sterile Disinfecting Solution must be used daily 
for storing and disinfecting the lens. WARMING: BAUSCH & LOMB ™ STERILE 
DISINFECTING SOLUTION SHOULD NOT BE USED WITH HEAT. Fluorescein: 
Never use fluorescein while the patient is wearing the lenses because the 
tenses will become discolored. Whenever fluorescein is used, flush the eyes 
with sterile normal saline solution and wait at least one hour before replacing 
the lenses. Earlier replacement may cause the lenses to absorb residual 
fluorescein. ADVERSE REACTIONS: Serious corneal damage may result from 
wearing a SOFLENS Contact Lens which has been soaked in a conventional 
contact fens solution, Eye irritation may occur within a shot time after putting 
on a hypertonic lens. Removal of the (ens will relieve the imitation, A tens 
adheres very rarely to an eye as a result of sleeping with the tens on, or wearing 
a hypotonic lens. H a lens adheres for any reason, apply fresh saline and wait 
unti the leas moves freely before removing it. Clinical studies indicate that 
comeal edema, as manifested by symptoms such as rainbows, halos around 
fights, ot foggy vision, may occur in less than 5% of SOFLENS Contact Lens 
wearers. if these symptoms occur the lenses should be removed and 
professional consultation obtained. Excessive tearing, unusual eye secretions. 
and photophobia are not normal. H these symptoms occur, the patient should 
be examined to determine their cause. Neovascularization of the cornea has 
been observed in some aphakic patients fitted with the SOFLENS Contact 
Lens, which may require discontinuation of the lens. Medical consultation 
should be obtained in such an instance. 


ki BAUSCH & LOMB @) 
SOFLENS DIVISION 
Rochester, New York 44602 - 
















RIE GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE 
FIFTEENTH ANNUAL REVIEW COURSE 
“BASIC SUBJECTS IN OPHTHALMOLOGY” 


DECEMBER 1 through 6, 1980 


Yet te 
C 


SUBJECTS 
PHYSIOLOGY, PHARMACOLOGY 
OCULAR MOTILITY, NEURO-OPHTHALMOLOGY 
MEDICAL OPHTHALMOLOGY, DEVELOPMENTAL ANOMALIES 
PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY OF THE EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 


ok gk 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 





FACULTY 
RONALD CARR, M.D. FRANK B. HOEFLE, M.D. 
D. JACKSON COLEMAN, M.D. THOMAS KUHNS, M.D. 
ANDREW P. FERRY, M.D. PETER J. G. MARIS, M.D. 
DAVID S. FRIENDLY, M.D. © ROBERT C. MICKATAVAGE, M.D. 
JOHN S. HERMANN, M.D. RICHARD RUIZ, M.D. 


WHITNEY G. SAMPSON, M.D. 


This six-day intensive course is designed as a comprehensive review of the basic 

subjects in Ophthalmology and should be especially helpful to those physicians 

preparing for the American Board Certification Examinations and those having to 

fulfill requirements for continuing medical education. This course qualifies for 48 

credits in Category 1 for the AMA-CME Physician's Recognition Award. 

Tuition: $500.00 (Luncheons and Cocktail Party included) 
For application and further information, please write: 
Jane Stark, Registrar 
Postgraduate institute : 4 
New York Eye and Ear infirmary í 


310 East Fourteenth Street 
New York, New York 10003 


Ophthalmic Pathology 
Fellowship Available 


Department of Ophthalmology, University of 
Pennsylvania, Scheie Eye Institute 
Presbyterian-University of Pennsylvania Medical 
Center 


Applications are invited for a National Eye Institute 
training fellowship in experimental ophthalmic 
pathology. Designed to prepare physicians for 
careers in academic ophthalmology, the two-year 
program emphasizes the acquisition of specialized 
research skills while fostering a broad under- 
standing of ophthalmic pathology. Candidates must 
be permanent residents or citizens of the U.S. and 
preferably should be M.D.s. An NIH payback agree- 
ment is required. Those interested should direct 
inquiries including an up-to-date curriculum vitae 
and bibliography to: 


Myron Yanoff, M.D. 

Director, Scheie Eye Institute 
51 N. 39th Street 
Philadelphia, PA 19104 


An Equal Opportunity/Affirmative Action Employer 



































O Please send more information 
E O Please have your representative ct 
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‘Charles. endophotocoaguiator 


Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation procedures 
whenever desired. This high quality, lightweight, compact instrument may be placed on a roll-around table and 
plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand carried from one facility 
to another. What’s more. its attractive low price makes the LOG-3 an exceptionally cost-efficient ophthalmic 


instrument for private practice or institutional use. 


Log-3 Features 


® Direct ophthalmoscope delivery system standard. Monocular indirect erect image system with zoom and focus 
opticnal. 

@ A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 

@ Powerful 200 watt Xenon lamp with built in parabolic reflector permits 1.5° aperture for close macula work and 6° 
for fast and efficient pan retinal application. 

@ Unique “cptimatic” control combines power and time settings in a single dial. 


® Articulated arm extends to make patient repositioning un- a a aa 
necessary C division 
devices corp. 


© Operates on any standard line voltage. 
; MARE. World's Leader In Portable Photocoaguiators 
1d No installation costs. IRI? newhnre ct /danvers ma QIQ? HSA 





Iris coagulator attachment Monocular indirect ophthalmoscope 









<> It's the new office computer 
from Acuity Systems. 
= And it's specifically designed to 
take a successful solo or group eye 
care practice like yours, and make it 
even more productive. 
Because it speeds up paperwork 
in your front office, accelerates your 
cash flow, and gives you a more com- 

olete financial picture of your prac- 
tice. It also lets you spot problems 
defore they occur, so you can manage 
your practice better. And it shows 
you how to make your working day 
more efficient, so you can spend 
more time seeing patients. 
- What's more, it does all this 
Without adding staff. And without 
adding space. 
Think of your next patient as 15 
i pieces of paperwork. 
You may not realize it, but every 
gatient who enters your office 
ates as many as 15 separate 
9ieces of paperwork. 
_ And no matter how small your 
yractice is, handling those ledger 
zards, bills, files, and insurance forms 
‘to:name only a few) takes thou- 
sands of staff hours a year, as well as 
jour own time. Time you could be 
jutting to better use. 

But the Acuity Systems office 

‘omputer drastically cuts the time 
spent on paperwork. Because it 
<eeps complete patient accounts, 
ypes up insurance forms, and sched- 
Jies appointments. It also produces 
temized bills and daily bank deposit 

lips. And it performs a variety of 
dther time-consuming daily record- 
<eeping chores quickly and accurately. 
_ It also functions as a word 
drocessor. In this mode, it can search 
four records for patients who need to 
de recalled, and then type labels for 
minder postcards. Plus it can gen- 
*rate personalized form letters for 
nsurance inquiries, referral replies, 
and other repetitive correspondence. 

What's more, the Acuity Sys- 

"ems office computer stores all its 
iles electronically on magnetic disks. 
This allows your staff instant access 
70 records, speeding answers to 
jatient inquiries, and improving 
satient relations. 
































You get a better cash flow, Ta A l 
plus vital financial data. The Acuity Systems office computer, 
part of the Intelligent Office™ system 
Because Acuity Systems’ ¿of practice management. Shown are 
office computer does every- the display terminal with keyboard, 


thing with incredible speed, 
patients can receive bills on 
the spot, and insurance 
claims can be processed 
the same day. 

And, it also 
keeps track of 
aging accounts for 
you. At the touch of 
a button, it can pro- 
duce a list of past- 
due patients your 
Staff can utilize for 
an on-going collec- 
tion program. 

As aresult, 
collectibles are 
greatly reduced. 
So you'll have a 
steadier, more 
reliable cash flow 
that will allow 
you to manage 
your funds better. 

In addition, 
the Acuity Sys- 
tems office com- 
puter automatically 
prepares a variety of 
important financial 
reports, includ- 
ing trial balance, 
profit and loss 
statements, and 
balance sheets. These reduce your 
need for costly accounting services. 
And they give you a day-to-cay 
understanding of your financial 
position you may never have had 
before. 

It puts your finger on the pulse 

of your practice. 

In addition to performing all your 
daily bookkeeping and billing func- 
tions, Acuity Systems’ office com- 
puter also compiles a variety of 
practice management reports, 
including: 


high-speed printer, and dis< drive. 
he disk drive can also be placed in a 
closet, allowing the terminal 
and printer to be placed on 
desk top. 








































+ inventory control (for 
practitioners who 
dispense). 

With these reports, 
you'll be able to monitor ( 
your own workload, or that of 
other members of your practice. 

You'll be able to see where your i^- 

come comes from, and where you 

may be able to reduce your over- 

head. And you'll have the informa- 

tion you need to manage your 

practice effectively. 

What's more, since the cor- 
puter is completely contained in 
your office, only you have access to 
this confidential patient and practice 






- practice income by doctor, proce- information. i : 
dure, day. or any of a variety of It speaks plain English, so it’s 
other variables. easy to operate. 


- revenue analysis, allowing you to 


You might think that a computer 
monitor your sources of income. 


system this sophisticated would 





need its cv programmer. But 
the Acuity Systems office com- 
puter doesn't, because it’s pre- 
programmed. In fact, it's so easy to 
ur secretary can be 
un izin just a few hours. 
specal computer lan- 
arn, because it actually 
your secretary with simple, 
-step instructions. Which 
means it’s almest impossible to 
make a mistake. 




















Designed for eye 
care professionals, 
by the people who know 
eye care best. 
As an eyecare professional, both the 
way youran your practice and the 
procedures you perform are very 
cifferent fom the way other 
practitioners ee 

Yetall toc many o” the new 

“doctor’seomauters” cffer a single 
program which attempts to meet 
the needs of al practitioners, 
regarclessof soecialty. 

The Acuity Systems program, on 
the other nanc, is the result of thou- 
sandsofhoursspent studying effi- 
Gent eyecare practices, as well as four 
years of esearch and development in 
the Unitec States and Canada. 











What all this means is that, 
whether yours is a solo or a multi- 
doctor practice, the Acuity Systems 
office computer has the features and 
functions you need for eye care, pro- 
grammed in the way that’s most 
convenient to use them. 

With Acuity Systems behind it 
you can be sure it'll work. 
And that’s a feeling of security you 
won't get elsewhere. 

Because most other “computer 
companies” sell you the computer 
and the program, and then kiss you 
goodbye. They don’t help you 

through the 
transition 












period, when 
the computer is 
new. While some of them 
do train your employees, 
they make no provision 
for training new em- 
ployees later on. 
None of them follow 
up to make 
sure the system's 
working right. 
And few of 
them actually 
service both 
the hardware a 
But at Acuity ‘Systerns, we give 
you all the services the other com- 
panies don’t. Like complete planning 
for the transition to computerization 


by our Practice Management Analyst 
Complete training, plus follow-up = 
and new employee trainirg by our — 
Customer Service representatives. 
And 24-hour service of any problem 
by our cwn nationwide service 
network. 

Why do we de all this for you? 
Because in the past 10 years, we've 
acquired an excellent reputation 
from our other products, the Auto- 
Refractor” and the Auto-Lensmeter™ 
And making sure our new office com 
puter works pee in every prac: 
tice is the only way we're going to. 
keep that reputation. 

Perfect the way you practice: 
Send fer our free booklet, “The 
Doctor's Guide to Efficient Practice. 
Management’: Better still, call us = 
toll-free: 800-336-0359" 


| | me more, ? 
0 Pleasesend me your free booklet “The Doctor's 

| Guide so Efficient Practies Management? : 
C} Pleasecall to arrange a time for a systems analyst to 
visit my office to deterrrine its feasibility for such 
a computer/word processor system, 

(J Please-call to arrange a time for a representative to 
visit my office to demonstrate the system and fully 
explain ail its features. 










CT M.D. 
Name ab) OD 
Street... m 
Eiis va TATE aaa a A | arae 


Your Practicd Specialty... saoiou mnes 


Telephone ( m 
We woule like to tailor a package of information best 
suited toayour interest. so please provide us with this 
informati on to help us bestrespond: 
1.1 [i have C] have not previously investigated a com- 
puter system for my office needs. 
l 2.1 0 have C have not previously investigated a word 
| processing system for my office. 
3, My patient billing currendly C is (Tis not 
computerized, 
4. | have a front-office staff of _ 
5. ina tynicai day | see approximate! ly. patients. 
&. About .% of my patients regui ire some type 
of 3rd- paty form to be completed ay me, 
7. | currently am re-paid by- tyges of 3rd party, 
insurance or governe plans, 
Siac 


dersons. 





Mall to: Acuity sey Syste 





` ARCHOP-100 


11413 Isaac Newton Sq. Testoni, VA 22090 


Dom me e s n a NN aoan maaan aaae amam 


@ACUITY 





11413 Isac Newton Sq. Reston, VA 22090 


Medical instrumentation Division, 





On Products, ne 
ct: (703; A714700. 





“In Virginia, call c 


HIWills Eye Hospital 


_ ANNOUNCES | 
THE SIXTH ANNUAL __ 
OPHTHALMOLOGY REVIEW COURSE 


Marriott Motor Inn Hotel | 
Philadelphia, PA — 


December 8-12, 1980 


GUEST SPEAKER 
Jack T. Holladay, M.D. 


Director, Vision, Unit, Hermann Eye Center, University of Texas, Health Science Center at Houston 


HOSPITAL FACULTY 
Juan J. Arentsen, M.D. Stephen B. Lichtenstein, M.D. 
William E. Benson, M.D. Joseph |. Markoff, M.D. 
Vitaliano B: Bernardino, Jr... M.D. Michael A. Naidoff, M.D. 
Joseph H. Calhoun, M.D. Ralph S. Sando, M.D. 
«David H: Fischer, M.D. Peter J. Savino, M.D. 
-Joseph C: Flanagan, M.D, Jerry A. Shields, M.D. 
Peter J. Savino, M.D., Course Director 


_ SUBJECTS 

Anatomy & Embryology Optics & Refraction—Contact Lenses 
Anterior Segment Surgery Orbit, Eyelid, Lacrimal System 
Cornea & External Diseases Pharmacology & Therapeutics 
Glaucoma Physiology 

- Intraocular Inflammation & Immunology Retina & Vitreous 
Neuro-Ophthalmology Strabismus 
Ocular Pathology Trauma 
Ocular Tumors 


An AMA-CME 42-Hour Accredited Course — 
Category l, Continuing Medical Education 


Tuition: $500.00 
Residents and Fellows: $250.00 
(with identification from their 
Department of Ophthalmology) 


“Includes Reception-Dinner and five Bae): 


REGISTRATION Wills Eye Hospital Sixth 7p pithalmology Review Course 


Street Address: zi l 
City: eeaeee SAt o cn 


Please make checks payable to: Wills Eye Hospital, CME 


MAIL TO: Dept. of Continuing Medical Education 
Wilis Eye Hospital, 9th & Walnut Sts. 
Philadelphia, PA 19107 








ILLUMINATED 
PANORAMIC VIEW 
: for the N ICROSURG (ON 


With the Keeler Prism Loupes 


An un aieia] optical sys: rem, Keeler 








ARA oa easily 
e telescopes of 3x, 5x 
= rs mounted on a light- 
Re sae oned headband. Oblique 
~ or direct cw-axial Fiberlite illumination 
-is simple te adjust and variable in 
| diameter from 40 to 140mm. When 
not in use, the telescopes may be 
ae flipp ped upward and out of the field 
¿J oof vision. 

oo Light enough : to be wern com- 
fortably through even the | longest 

_ Operating procedures, Prism Loupes 
care ide we use when ordinary 
4 lifye sis a are not 
. where 





































oottop prism gives uniform, 
high 1 resolution, optics. 
[system with optimum 








. Eyepi ce adjustable towards eye 
for increased, wide field. 
May be used. with speetacles 








KEELER OPTICAL PRODUCTS, IND. 


Name 









Hospital 









City/State/Zip 














i! Please have a representative call. 
i Please send further information or the Keeler Prism Loupes. 
Please send complete Keeler Product Catalog 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia e New York * Boston + Los Angeles + Chicago + Houston + Atlanta + Cleveland e San Francisco 
Cali toll tree 806-523-5620 {in PA call 245-353- -4350) = All products serviced in Broomall, PA 
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Mean IGP 


ta mec percent reduction from baseline? 
IOP maintained for up to 40 months 


(Beselime Mean 1OP*) 


Mean IOP (mm Hg) 


Treatment k 
Period (Months 3 


No. of 
Patients 


“Baseline 


6 12 30 


10% 196 105 


22.4 


Mean Percent 
Change ~ 16. 15 G 
from AL A 


—16.6 
. Baseline Day 1 


—16.2 —15.8 


% of patents on TIMOPTIC alone 
who reoerted an adverse reaction that was 
considered to be drug related* 


09% |1 of 110 patients) 
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0% 40% 60% 


% of patients on TIMOPTIC alone 
who reported an adverse reaction* 


I% (14 of 110 patients} 


80% 


100% 
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100% 





























































































































For a brief summary of prescribing information, M SD 


le following page. MERCK 
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(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 
® chronic open-angle glaucoma 

e aphakic glaucoma 

e some patients with secondary glaucoma 


® patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How fo transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in each 
eye bii.d. 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye b.i.d. 





If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution). by 
changing to one drop 0.5% TIMOPTIC twice.a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is Maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients 
who are hypersensitive to any component of this product. 
WARNINGS: As with other topically applied ophthalmic drugs. 
this drug may be absorbed systemically. 

PRECAUTIONS: Should be used with caution in patients with 
known contraindications to systemic use of beta-adrenergic 
receptor blocking agents. These include bronchospastic 
disease; sinus bradycardia and greater than first-degree block: 
cardiogenic shock; cardiac failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a 
history of severe cardiac disease, pulse rates should be 


checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the intraocular 
pressure or on the known systemic effects of beta blockade. 

Sufficient clinical data have not been obtained to show safety 
or efficacy in narrow-angle or angle-closure glaucoma. 

As with the use of other antigiaucoma drugs, diminished 
responsiveness to TIMOPTIC after prolonged therapy has been 
reported in some patients. However, in one long-term study in 
which 96 patients have been followed for at least 3 years, no 
significant difference in mean intraocular pressure has been 
observed after initial stabilization. 

Pregnancy: TIMOPTIC has not been studied in human pregnancy. 
The use of TIMOPTIC in pregnant women requires that the 
anticipated benefit be-weighed against possible hazards. 

Use in Children: Since clinical studies in children have not been 
done, TIMOPTIC is not recommended for use in children at this 
time. ; 

Animal Studies: No adverse ocular effects were observed in 
rabbits and dogs administered TIMOPTIC topically in studies 
lasting one and two years respectively. 

Lifetime studies with timolol have been completed in rats 
at oral doses of 25,100, and 300 mg/kg/day and in mice at 
oral doses of 5, 50, and 500 mg/kg/day. In male and female. 
rats and male mice at all dose levels and in female mice at 
dose levels of 5.and 50 mg/kg/day, timolol demonstrated 
no carcinogenic effect. There was a slight increase in the. 
incidence of mammary adenocarcinomas in female mice... 
that received 500 mg/kg/day (about 500 times the maximum: 
recommended human oral dose on a mg/kg basis). Timolol 
caused dose-related elevations of serum prolactin in female 
mice at doses of 100 mg/kg or more, but only very slight 
transient elevations were found in male mice at doses of 500 
mg/kg. Since numerous studies have demonstrated that drugs 
which cause elevations of serum prolactin are associated with 
mammary tumors in rodents, the mammary tumors in the ‘emale 
mice in the highest dosage group of this study were considered 
to have resulted from an increased serum prolactin. In humans, 
no such association between serum prolactin and mammary: 
carcinoma has been established. Furthermore, in adult human 
female subjects who received oral dosages of up to 60 mg of 
timolol, the maximum recommended human oral dosage, there 
were no Clinically meaningful changes in serum prolactin. 
ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is 
usually well tolerated. The following adverse reactions have: 
been reported either in clinical trials of up to 3 years duration 
prior to release in 1978 or since the drug has been marketed: 

Signs and symptoms of ocular irritation, including conjunctivitis, 
blepharitis, and keratitis, have been reported occasionally. 

Hypersensitivity reactions, including localized and 
generalized rash, and urticaria have been reported rarely. 

Visual disturbances including refractive changes (due to 
withdrawal of miotic therapy in some cases) have been 
infrequently associated. with therapy with TIMOPTIC. Rarely, 
aphakic cystoid macular edema has been reported, but a 
causal relationship to therapy with TIMOPTIC has not been 
established. 

Aggravation or precipitation of certain cardiovascular and 
pulmonary disorders has been reported, presumably related to 
effects of systemic beta blockade (see PRECAUTIONS). These 
include bradyarrhythmia, hypotension, syncope. and 
bronchospasm (predominantly in patients with pre-existing 
bronchospastic disease). In clinical trials, slight reduction of the 
resting heart rate in some patients (mean reduction 2.9 
beats/minute, standard deviation 10.2) has been observed. 

The following. adverse effects have been reported rarely, and 
a causal relationship to therapy with TIMOPTIC has not been 
established: headache, anorexia. dyspepsia, nausea, 
dizziness, CNS effects (fatigue, confusion, depression, 
somnolence, and anxiety), palpitation, and hypertension. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and 
TIMOPTIC Ophthalmic Solution, 0.5%. Both are available in 5-mi 
and 10-mi plastic OCUMETER® Ophthalmic Dispensers with a 
controlled drop tip. 

980(0C7046011} 


M S For more detailed information, 
consult your MSD representative and 


EAGK the full Prescribing Information. 
H Merck Sharp & Dohme, Division of 
HM! Merck & Co; INC., West Point, Pa. 19486 








uaranteed 


jection molding is the most 
asistent and reliable method for 
producing intraocular lenses. 
Our ability to manufacture IOL's 
ith guaranteed repeatability has 
earned IOLAB its leading position 
in the industry. 
More than 20 years of experience in 
cision optics has enabled us to 
create a high technology 
manufacturing process which 
produces the design, size and power 
of each lens with exact control. 
In addition, the diopter power is 
ngraved on the lens mold, thus 
identifying specifically the power 


of the lens as it is being 

replicated with precision and 
consistency. 

IOLAB leads in the state-of-the- art 
production of intraocular lenses. 
and Markle Vandervort, supervisor 
of injection molding operations, 
knows that this leadership starts 
with the 100-ton force which begins 
our manufacturing process. 

We make 12 lens designs with 10.0d 
to 25.0d powers in 0.5d increments. 
All have the same optical quality 
with power variation of not more 
than a normal +.25d. 

We guarantee it. 

For IOLAB customer infarmatiofi 
service please call 

Toli Free: 800 854-1761 

Toll Free. in California 

800 472-7770/800 472-7813 
Telephone: 714 599-8347 
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New! THE SIGNS AND SYMP- 
TOMS OF CHEMICAL EXPOSURE 
by J. Bradford Block. Over 200 signs and 
symptoms, including keratitis, corneal ero- 
sion, cataracts, and blurred vision, and over 
350 of the most common offending chemi- 
cals, chemical groups, and compounds are 
listed. “80, $70.75, Lexotone 


PRINCIPLES AND METHODS OF 
STERILIZATION IN HEALTH 
SCIENCES (2nd Ed., 6th Ptg.) by John 
J. Perkins. Effective methods for decon- 
tamination and terminal treatrnent of med- 
ical and surgical supplies are outlined. '80, 
$22.75 


INTRODUCTION TO MODERN 
PHOTOTHERAPY by Leon Goldman. 
Laser surgery for treatment of such dis- 
orders as retinal detachment, glaucoma, 
tumors, and cataracts is discussed. °78, 
£19.25 


EYE SURGERY: Innovations and 
Trends, Pitfalls, Complications. edited 
z. by R. M. Fasanella. Among the techniques 
“and complications described are those of 


prosthokeratoplasty, glaucoma. surgery, 
phacoemulsification, retinal detachment 


surgery, and intraocular lens implantation. 
‘77, $37.50 


NEUROLOGY OF. THE VISUAL 
SYSTEM (7th Ptg.) by David G. Cogan. 
This book covers the entire range of neuro- 
logical disorders affecting the visual system, 
including vascular diseases, inflammations, 
degenerations, and tumors. The effects of 
‘poisons and injuries are also discussed. “77, 
$22.25 


ADVANCES IN VITREOUS SUR- 
GERY edited by Alexander Rodman Irvine 
and Conor O'Malley. Vitreous structure: 
open sky and pars plana techniques. of vi- 

` trectomy, electrosurgery, and diabetic reti- 
nopathy are among the topics covered. °76, 
$64.75 


THE ANATOMY OF OCULAR AD- 
NEXA: Guide to Orbital Dissection by 
nio Frederick A. Mausolf. Detailed dissection 
x instructions with anatomical diagrams are 
provided in this guide to dissection of the 
human orbit. Chapters cover such topies as 
the bony orbit, the orbit from above, and 
the lateral orbit. '75, $7.25, paper 


= CHORIORETINAL  HEREDODE- 

_ GENERATIONS: An Updated Report 
of La Societe Francaise d’Ophtalmol- 
ogie by A. Franceschetti, J. Francois, and J. 
Babel. The hereditary diseases of the cho- 
roid and retina are discussed. ‘74, $227.50 


COLOR BLINDNESS: An Evolu- 
tionary Approach by Ricardo Cruz-Coke. 
Among the topics discussed are color- 
imetry, pigments, theories of light, abnor- 
malities, genes, and polymorphism, ‘70, 
$11.25 


New! OPHTHALMOLOGICAL 
CONSIDERATIONS IN THE REHA- 
BILITATION OF THE BLIND edited 
by Charles W. Hoehne, John G. Cull and 
Richard E., Hardy. Acvances in preventing 
blindness, restoring sight, and treating 
visual handicaps are discussed along with 
pertinent issues in vocational rehabilita- 
tion. "80, $24.75 


New! FACULTY DEVELOP- 
MENT THROUGH WORKSHOPS 
by Carole J. Bland. Guidelines for. plan- 
ning, conducting, and evaluating faculty 
development workshops are given. ‘80, 
cloth-$13.50, paper-$9 75 


New! PRACTICAL CLINICAL 
CYTOLOGY by Virginia A. LiVolsi. 
This book’s. coverage of the clinical uses 
and techniques of cytology includes data on 
aspiration cytology of the eye. 80; $32.50 


OPHTHALMIC DISPENSING (3rd 
Ed.) by Russell L. Stimson. This edition 
contains revised and amended chapters. on 
eye anatomy and physiology, basic optics, 
pertinent mathematics, optical aids for sub- 
normal vision, and lens fitting. '79, $32.75 


MAJOR MEDICINAL PLANTS: Bot- 
any, Culture and Uses by Julia F. 
Morton. The origin, geographical distribu- 
tion, yields, chemical constituents, eco- 
nomic uses, and toxicity of medicinal 
plants are discussed. '78, $62.75 


LOCAL ANESTHETICS (2nd Ed.) by 
Rudolph H. de Jong. Chapters cover phar- 
macology, physiology, and clinical con- 
siderations and procedures for. local 
anesthetics. '77, $41.25 


PSYCHIATRIC PROBLEMS IN 
OPHTHALMOLOGY edited by Jerome 
T. Pearlman, George L. Adams and 
Sherwin H. Sloan. Reactions to the loss of 
sight, eye symptoms with no organic dis- 
ease, and stress and strabismus are among 
the topics examined. '77, $76.00 


A DECISION-ORIENTED MANUAL 
OF RETINOSCOPY by Stephen Mark 
Weinstock and Jonathan Dine Wirtschafter. 
This guide provides an instructive tech- 
nique for the estimation of refractive errors. 
76, cloth-$14.50, paper-$10.00 


INTRAOCULAR LIGHT SCAT- 


- TERING: Theory and Clinical Appli- 


cation by David Miller and George 
Benedek, The authors interpret optical 
symptoms of eye disease in terms of the 
interaction of light and the micro- 
structural elements of the ocular tissues. 
"73, $11.25 


A PRIMER ON REFRACTION by 
Ernest H. Christman. Step-by-step pro- 
cedures are provided for performing cyclo- 
plegic and noncycleplegic refraction; 
aphakic, presbyopic, and low vision refrac- 
tions; and refraction in children. '72, $5.75, 


spiral (paper) 


CONTACT LENS PRACTICE: Hard 
and Flexible Lenses (2nd Ed., 4th Pig.) 
by Robert B. Mandell. Methods and philos- 
ophies of fitting contact lenses, including 
the author's personal choice of the best 
method, are presented. ’80, §32.50 


OPTICS: An Introduction for Oph- 
thalmologists (2nd Ed., 4th Ptg.) by 
Kenneth N. Ogle. This text will serve as 
preparation for the study of refraction of 
the eye and as a solid background for physi- 
ological optics. °79, $13.75 


INTRAOCULAR LENSES by Ronald 


A. Schachar. Discussed are the history and 


o fabrication of intraocular lenses, extracap- 
` sular and intracapsular surgery, :mplant 


surgery, postoperative complications, and 


continuous wear contact lenses. “79, $18.50 


S0, YOU HAVE A RETINAL DE- 
TACHMENT: A Guide for Patients by 
Fred M. Wilson. The author answers. pa- 
tients’ questions on all aspects of retinal 
detachment—its seriousness, its causes, and 
results of surgery. 78, $8.75, spiral (paper) 


OUR BLIND CHILDREN: Growing 
and Learning with Them (3rd Ed., 
2nd Ptg.) by Berthold Lowenfeld. Infor- 
mation that will help parents help their 
children effectively cope with blindness is 
presented. '77, cloth-$17.25, paper-$11.25 


SPECTACLES FOR APHAKIA (3rd 
Ptg.) by Curtis D. Benton, Jr. and Robert 
C. Welsh. All facets of the subject are cov- 
ered, including vertex adjustments, min- 
imal effective diameter centering, frame 
selection, and lens positioning. ’77, $14.50 


ELECTRONYSTAGMOGRAPHY: 
Technical Aspects and Atlas by Joseph 
U. Toglia. Discussion includes technical 
data, vestibular tests, ENG records, and 
clinical evaluation of spontaneous and in- 
duced nystagmus. '76, $/7.25 


SO YOU HAVE CATARACTS: What 
You and Your Family Should Know 
(3rd Ptg.) by Albert E. Sloane. The natural 
progression. of a cataract—from the time of 
its onset until surgery and its correction 
with eye glasses or contact lenses—is ex- 
plained. °75, $8.25 


LOW VISION: A Symposium Mark- 
ing the 20th Anniversary of the Light- 
house Low Vision Service edited by 
Eleanor E. Faye and Clare M. Hood. Many 
topics related to low vision (optical and 
visual aids, surgical and medical advances, 
vocational rehabilitation) are discussed. '75, 
$24.75 


INDUSTRIAL AND OCCUPA- 
TIONAL OPHTHALMOLOGY by 
Samuel L. Fox. Visual requirements for 
various job functions, protective equipment 
and lighting standards, and in-plant man- 
agement of eye injuries are among the 
topics covered. °73, $16.25 


Orders with remittance sent, on approval, postpaid 


301-327 East Lawrence 


Avenue e 


Springfield * 


Illinois © 62717 





crosurgery Knives 


IESHABER ULTRASHARP 
CHNOLOGY 


istently sharp cutting edge 

finished for superior polish and quality 
tweight grooved handle for optimum fingertip control 
e, ready to use, disposable 














PLANNOW 
TOATTEND THE 






DISEASES & SURGERY 
OF THE LIDS, LACRIMAL 
APPARATUS. AND O ORBIT 





eee 
NEW ORLEANS ACADEMY OF OPHTH/ LMOLOGY | 
April ll - 15, i981 - New Orleans, Louisiana 


ae WHAT A WAY — TOGET AWAY! ae 
Creole Cuisine, Jazz, Unique Architecture 


IT’S ALWAYS MARDI GRAS! 
-27 Hours of Symposium 


_ President’ 5 , Reception, Gala Dinner Dance, Planned Ladies Tours 








_ REGISTRATION FEE: (includes all of the above functions) 
$300.00* Practicing Ophthalmologists 
$100.00* Residents Outside Louisiana 


(accompanied by a letter of Identification from Chief of Service) 


*(in US. Currency) 


For. Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
2025 Gravier Street, Suite 512, New Orleans, Louisiana 701 12 


1-504-568-1988 





GUEST SPEAKERS ` 


CROWELL BEARD, M.D. — San Francisco CAS 
MILTON BONIUK, M.D. — Houston, TX 
: ‘REDERICK BLODI, M.D. — lowd City, IA 
PIERRE GUIBOR, M.D. — New York, NY 


2 KA 4 15 


"FRED JAKOBIEC, M.D. — New York, NY 
` ORKANG. STASIOR, M.D. — Albany, NY => 
= RICHARD TENZEL, M.D. — North Miami, FE° 
ROBERT WILKINS, M.D. — Houston, TX 
JOHN WOBIG, M.D. — Portland, OR 




















onometrics introduces the 
est and sharpest images 
)phthalmic Ultrasound 


better diagnosis and photo- 
graphic documentation. The Scan 
Converter can also be equipped 
| B-scan with a Digital x with a color monitor option for 
er compatible with À ; better image enhancement and 
i system for future E discrimination, 
dlagriosis. For additional information on 
an Cenverter first Normal eye taken from TV screen how ultrasound can benefit your 
tthe Dr. D. Jackson 909 color monitor option. practice through expanded op- 
in June 1980, can take the tions and third party reimbursements, call 
cuscan, DBR and Ophthal- toll-free: (800) 223-0412. In New York State 
s and displays it on a TV call (242) 765-8205 or mail coupon. 
man a standard oscilloscope. si 
of 


Scan Converter/Sonometrics Systems, Inc. 
16 West 61st Street, New York, New York 40023 
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Address. 
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“Announcing : 
50th ANNIVERSARY 
MID-WINTER CLINICAL CONFERENCE 
IN OPHTHALMOLOGY | 
January 26, 27, 28, 1981 


Presented by | 
The Research Study Club of Los Angeles, Inc. 


ANTERIOR SEGMENT PROBLEMS 
| AND 
POSTERIOR SEGMENT COMPLICATIONS — 


GUEST SPEAKERS 


Joseph A. Baldone, M.D. Miles A. Galin, M.D. 
John Hetherington, M.D. Walter J. Stark, M.D. 
William Tasman, M.D. 


PANEL MODERATORS 


Clarence H. Albaugh, M.D. S. Rodman Irvine, M.D. 
Irving Leopold, M.D., D. Sc. Stephen J. Ryan, M.D. 
Bradley R. Straatsma, M.D. 





SURGICAL ANATOMY COURSE 
Instructors 
Crowell Beard, M.D. James L. Hargiss, M.D. Bernice Brown, M.D. 
Saturday, January 24, 1981, 9:00 A.M. to 5 P.M. & Sunday, January. 25, 9:00 AM—5 PM 
FEE 
Practicing physicians: $109, if attending Mid-Winter Course— $150, it not attending 
Residents: $75, if attending Course; $100, if not attending Course. 
Registration Deadline— January 1, 1981 o 





(Category 1 Credit 24 hours, CMA, AMA) 


Registration Fee $200.00 for Practicing Physicians 
$100.00 for Residents 
Fee includes: Reception & Dinner (incl. spouses) and 3 “Round Table” 
lunches 


For Additional Information: Research Study Club, P. O. Box 49412, 
Los Angeles, California 90049 | 
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us photography. With a van- 
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flexibility. 
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EVOKED POTENTIAL WORKSHOP 


THE PRACTICAL 
APPLICATION OF EVOKED POTENTIAL 


FEBRUARY 2,3,4,5, 1981 


The Neurology Department of the University of California, Irvine, will present a 
workshop on the practical aspects of sensory evoked. potential testing. 


The first two days will be devoted to instruction and practical recording sessions 
covering the principles of auditory, visual, and somatosensory evoked potential 
testing. Participants will record the various evoked potentials to become familiar 
with the techniques and limitations of evoked potential testing. Evoked potential 
computers manufactured by Grass Instrument Company; Life-Tech instruments, 
Inc.; Nicolet Instrument Corporation; Teca Corporation; and Tracor Analytic, Inc., 
will be available. The sessions will provide an introduction to evoked: potential 
testing for anesthesiologists, audiologists, clinical neurologists, electrodiagnosti- 
cians, ophthalmologists, and technologists. Enrollment is limited to facilitate close 
supervision during the recording sessions. < : 

The second two days will be devoted to lectures and. tutorials on advanced 
recording methods, alterations with. disorders of sensory and nervous system 
function, evoked potential interpretation and clinical: utility, The sessions will be 
directed to experienced practitioners and technologists, including those partici- 
pating in the practical sessions. 


‘P. Raudzens, M.D. 
M: John Rowe, Hl, M.D. 
K. Squires, Ph.D. 


FACULTY: 

M. Don, Ph.D. a 

A. Martin Halliday, M.D. 

K. Hecox, M.D., Ph.D. A. Starr, M.D. 

K. Nudieman, M.D. - J. Stockard, M.D., Ph.D. 
Staff, University of California Irvine Evoked Potential Laboratory 


TUITION: For further information contact: 
Complete course, Arnold Starr, M.D. 

Feb. 2-5 $425 Department of Neurology 

Two day practicum, California College of Medicine 
Feb. 2-3 $250 University of California, Irvine 
Two day tutorial, irvine, CA 92717 


Feb. 4-5 $250 Phone: (714) 833-6088 





THE NEW OPHTHALMIC 
MEDICATION TRAY BY 
DIVERSATRONICS, INC. 


This ultra-high quality, nearly indestructable medica- 
tion tray will serve you like an extra hand. It offers you 


. the most efficient’ and spacially economic way to 


ran. 


organize your medications (size 4’ wide by 11%" long) 
and is designed to hold all brands.of ophthalmic medica- 
tions. It includes a plastic fluorescein strip holder. 


The tray is of heavy guage aluminum, can easily be 
immersed for sterilization and its non-slip rubber feet 
prevent scratching surfaces. 

It comes in brushed alloy finish and a wall mounting 
bracket is also available. 

No examination area is complete 
without at least one 


ALSO AVAILABLE FROM 
KEELER OPTICAL PRODUCTS, INC. 































NEW YORK OCULAR TUMOR MEETING 
Saturday, February 21, 1981 


Sponsored by the Combined Ophthalmology Department 
cf the New York Hospital-Cornell Medical Center 
and Manhattan Eye, Ear and Throat Hospital 


A full day course on ocular and adnexal tumors will be organ zed 
around a series of 20 case presentations covering the full ganut 
of besign and malignant tumors of special interest to the 
practicing ophthalmologist. The audience and panel will partici- 
pate m the analysis of each case. The course will emphasize 
diagncsis, operative and therapeutic decisions, and new contro- 
versia! managements. 


The following will be the course participants: 


David Abramson, M.D. ira S. Jones, M.D. 

James: Augsburger; M.D. Herbert Katzin, M.D. 

D. Jackson Coleman; M.D. Murray Meltzer, M.D. 
Rober? Ellsworth, M.D. Jerry Shields, M.D. 

Barrett Haik, M.D. James Schutz, M.D. 

Paul Henkind,M.D. Frederick Theodore, M.D. 
Albert Hornblass, M.D: Stephen Trokel, M.D. 
Frederick A. Jakobiec, M.D. Lorenz E. Zimmerman, M.D. 


For information and registration please write to: 





Frederick A. Jakobiec, M.D. 

Manhattan Eye, Ear and Throat. Hospital 
210 East 64th Street 

New York, N¥.10021 

212-753-7697 
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- diversatronics 


456 Parkway, Broomall, Pa. 19008 
(215) 356-3995 





Please send me 
trays at $23.95 each 


Please send me 
mounting brackets at $2.00 each 








Enclosad is my check for Please bill me 


Name. 





Address 








City 








State. Zip. Phone 
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MID WINTER NATIONAL MEETING 
SAHARA HOTEL, LAS VEGAS, NEVADA 


JANUARY 29 - FEBRUARY 1, 1981 
(ending 12 noon, Sunday) 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, 























CONRAD SERENS LECTURER ; DISTINGUISHED VISITING LECTURER 
Joha A. Dyer, M.D: Thomas E Spring, M2. 
Corea Contact Lens in Perspective —1948-1981 Contact Lenses, Endothelium anc Keratoconus 
PRACTICE SEMINAR Scientific Program begins at 


(§:00 a.m. - 12:00 noon Thursday) 2:00 p.m. Thursday 











Thursday Afternoon (January 29) 


Symposium: EXTENDED WEAR OF CONTACT LENSES IN APHAKIA .........- Jack Hartstein, M: i, ‘Moderator 
“Patient Selection oo. ee re habe eevee cee pedea Bia ea be a alngeal fH es ‘Joseph A. Baldone, M.D. 
Codper Lenses yi... u.. bee eee dae eee eee ed bop hu dele T oie Matias . Richard G. Lembach, M.D. 


yrocunw Lenses: 0.00.6. rte epee i ERTSE Nik Yh i Perry S. Binder, M.D. 
Baulon Lenses oo... ce kee neck nee n Tarao fie er e o EEE EE ae = Anthony E. Nesburn, M.D. 








ure LSNSOS ole ee eee bere ee et Ee ata Robert T. Blackhurst, M.D. 
$ H: Dwight Cavanagh, M.D. 
: Emer: of Extended Wear Lenses ..............00 020005 Bevin dais E etl aa -G Peter halberg, M.D. 
Pape Discussion 

THE USE OF EXTENDED WEAR LENSES IN MYOPIA ..... 02.00.00... cu penea ra ia 


; Symposium: THE USE OF EXTENDED WEAR LENSES FOR THERAPEUTIC PURPOSES 
Richard H. Keates, M. D; ` Moderator 


cs diiine s iue e a a a o inasar ky 


Coapar Ea a RRC i EEEE. rea tate ah aaa Richard G. Lembach, M.D. 
Bawssh & Lomb Lerses ....... o occ ce cee bee ek een ene ead ne » Joha Brodrick, M.D. 
Baw Lenses oe. eee beeen re Å ene ee UE iT ess MERAY Bruce Bodner, M.D. 
Bolieight Therapeitie Lenses ~- 0. cee Re ee cee ee rave ak ee tsai ‘Henry Gelender, M.D. 
PRACTICAL WORKSHOPS i.i.. adoarme enarrare Ekee de lane SE hens e Mors to be announced 


Friday Morning (January 30) 


Symposium: TORIC SOFT LENSES oaae cee nen Barry A. Maltzman, M.D:, Moderator 
Lens Availability and Design ................. Fitting Techniques and Wear Expectations. (Dura-Soit—-ydrocurve) 
Fitting Tecaniques and Wearing Expectations (Hydromore—Miracon—Hydron). . . Pitfalls to Avoid in Fittiag Toric Lenses 
Panel Discussion - Questions and Answers. Participants: Herschell H. Boyd, M. D., Pau Honan, Jr., M.D., Bernard J. 
Slat, M.D.. Harold A. Stein, M.D. 





Symposium: HYGIENIC CARE OF SOFT LENSES......................... Seas Ellis Gruber, M. D, Moderator 
OPHTHALMIC DEV CES: A Review of Three Years of FDA Invowement .............-..5... Max Talbott, Ph.D. 
Symposium: CONTACT LENSES IN INFANTS AND CHILDREN .............. Harold P. Koller, M.D: Moderator 
Indications and Avaliable Materials for Contact Lenses in Infants and Children ..:........- Judith E. Garland, M.D. 
Patacohvsiology of Contact Lens Therapy in Infants and Children ...............5--5 |. Matthew Rabinowicz, M.D. 
Coritact Lens Fitting Techniques Unique to the Pediatric Population ............0......0008 Harold P. Koller, M.D. 
indications: and Complications of Intraocular Lenses vs. Contact Lemses in Infants and Children ooo. cee eee 

ae bee eh E ances ee teat Son hd sald ign S EE hie rete Walton a atest EE E een Jerry W. Maida, M.D. 
Resul: ss ef Extended and Daily Wear Contact Lenses in Infants and Children ............... Harold P. Koller, M.D. 
DISTINGUISHED VISITING LECTURER ..................00.0 008. c cece cece eens Thomas =. Spring, M.D. 


Spouse Luncheon at Don the Beachcomber Compliments of CLAO 
Friday Afternoon (January 30) 


CONTACT LENS COURSES -Section!.......................- R. Linsy Farris, M.D., Director. Gousse Program 
1. Qureeet Concepts in the Correction of Myopia—Extended Wear Lens, Orthokeratology and Refractive Cor- 

mal Sargory ie iori aerate eens ea LES ye Ne We he dh, Meee ee Eas Perry 5. Binder, M.D. 

2. Maracement of Corneal & Contact Lens Problems .......... G. Peter Halberg, M.D., Robert A: D'Amico, M.D. 


3. How te Select the Best Soft Lens for Your Patient in 1981 ....5......... 0.0.0 ee eee eee Elis Gruber, M.D. 


amenn 









CLAO MID-WINTER MEETING 


4. Astigmatism Correction with Hard & Soft Contact Lenses ....... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 


5. Specialized Techniques of Lens Fitting 0.0.2.0... 200000 eee eee Joseph W. Soper 

6. Hard Lens. Modification—Basic Lens Evaluation and Modification Techniques ES Paul R. Honan, Jr., M.D., 

Marvin A. Garland, M.D. 

7. Fitting of CAB and Silicone Lenses for Daily and Extended Wear .. day l. Lippman, M.D., Daniel Sigband, M D. 

8. Contact Lens Fitting in Infants & Children... 0.0000 eee eee Harold P. Koller, M D. 

9. Introduction to Refractive Keratoplasty ................. Miles H. Friedlander, M.D., Herbert E. Kaufman, M D. 

10. Contact Lens—Lacrimal System Interaction ..................... David Lamberts, M.D., Frank J. Holly, Ph D. 
11. Extended Wear of Contact Lenses 2... 6.066 e needs Rao N. Gullapaili, M.D. 
12. Contact Lens Equipment and Solutions ............ 0.00000 nee Ronald H. Akashi, M D. 
INTRAOCULAR LENS COURSES—Section !..... EAE Herve M: Byron, M.D., Director, Course Program 
13. intracapsular Extractions with Implants—I ........00.......... Stephen Obstbaum, M.D., Marvin Kwitko, MD. 
14. Extracapsular Extractions with Implants—I .........-..-2.00....600. William Harris, M.D., Robert F. Azar, M.D. 
15, Techniques for the Advance Implant Surgeon—I............... Richard P. Kratz; M.D., Charles Kelman, M.D. 
16. Special Instrumentation & Therapeutic Agents .................. Buol K. Heslin, M.D., David J. Mcintyre, M.D. 
CONTACT LENS COURSES—Section ll ....................0.. R. Linsy Farris, M.D., Director, Course Program 
1. Extended Contact Lens Wear 2.0.02. cc cee ebb e EEEE .. Anthony B. Nesburn, M.D. 

2. Update on Therapeutic Contact Lenses .......0.0000000000 0. cence de veeeeedebsieies Edward L. Shaw, M.D. 

3. Keratoconus o Gee SIs AE pp de cee earar e ee beh wb rir Aea se eeees Frank B. Hoefle, M.D. 

4. Soft Lens Fitting Technique... 0. oe. ec eee cece aea EE ca Pa vtelaiass Joseph W. Sober 

5. Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake .......... Eada Frank J. Weinstock, M.D., 

ERE -.. Abraham Schlossman, M.D. 

6. The Beginning Training & Utilization of a Contact Lens Technician s.. oaii u. Robert J. Crossen, M.D: 

7. Starting from Scratch—Contact Lens Fitting ................... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 

8. Hard Lens: Modification—Advanced Techniques ............... Marvin A. Garland, M.D., Paul R. Honan, M.D. 

9. Soft Toric Lenses! Error ni a arier errer cee errar ec beeen een eeneee Barry A. Maltzman, M.D. 

10. Fitting Contact Lenses by Piggy Back Technique ............ 0.00.0. c epee eee eee Joseph A; Baldone, M.D. 
11. Contact Lens Fitting in Difficult Cases 20.00.0000 cece cee eee es Donald J. Doughman, M.D. 
12. Ocular Allergy Problems in Contact Lens Wearers ....... uur dre areren eee Mark.B. Abelson, M.D. 
INTRAOCULAR LENS COURSES—Section Il................. Herve M. Byron, M.D., Director, Course Program 
13. Intracapsular Extraction with Implants—Il.................0... Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extraction with Implants—ll...............0.0.0...0008 William Harris, M.D., Robert. F. Azar, M.D. 
15. Techniques for the Advanced Implant Surgeon—ll ................ Richard Kratz, M.D., Charles Kelman, M.D. 
16. Keratorefractive Surgery s oaos 0b cc eee eee James V. Aquavella, M.D., Dennis D. Shepherd, M.D. 


Wine and Cheese Tasting Party Compliments of Barnes-Hind Pharmaceuticals, Inc. 
Saturday Morning (January 31) 


Symposium: INTERACTION OF THE CORNEAL EPITHELIUM, TEAR FILM, AND THE CONTACT LENS ........ 
itn dad s eE aae ib Aig ae SAV ERTED wt WS G ul Mod ade oe N a A watt James V. Aquavella, M.D., Moderator 


Stimulation and Tear. FOW . oos eee cece eee t ee ebenbetaebeyeeeeaes Jules L. Baum, M.D. 
The Contact Lens Surface a i ccc cece cece eee sebedenbeenuennees Rao N. Gullapalli, M.D. 
Immunological Aspects: oi r ee ccc ee nee een b een ee bbb pr bean eres Mark B. Abelson, M.D. 
Tear Film phic... E E E cle cai uier'gths ace E E seat acd: E EE OA E Michael A. Lemp, M.D. 
Tear Film: TOnltity 2p ee ce eee cee nnn ener eee eenbbey oie erene R, Linsy Farris, M.D. 
Summary and DISCUSSION occ ke ec ee tcc nec erene ner raa Aa a James V. Aquavella, M.D. 
Symposium: PROTECTION OF ENDOTHELIUM DURING IOL SURGERY .. Herbert E. Kaufman, M.D., Moderator 
OVERVIEW—Probiem of Cell Loss During Surgery ............0.0.000.cc a o e beeen Herbert E. Kaufman, M.D. 
Quantitation of Cell Loss and Its Prevention by Altering Surgical Technique ii s. u.i.. Wiliam M. Bourne, M.D. 
The Use of Viscose Agents to Minimize Surgical Cell Loss .........00 0:2 000 045 aM OESTE David Miller, M.D. 
Lens Coatings and Other Non-Viscose Type Approaches to the Prevention of Cell Loss . Herbert E. Kaufman, M.D. 
ISSUES FACING OPHTHALMOLOGY EE EE E EE ciara George Edward Garcia, M.D., President 

American Association of Ophthalmology 
CONRAD BERENS LECTURER `... aaao ra John A. Dyer, M.D. 
OPHTHALMIC TECHNICIANS COURSE aa aaa E Topics to be announsed 


Saturday Afternoon (January 31) 


THEODORE E. OBRIG MEMORIAL LECTURER ................ 00.00.0000 aaan a naana a rana To Be Annourced 
Symposium: WHAT’S NEW AND INTERESTING IN LENS IMPLANTATION ..... Harold A. Stein, M.D., Moderator 
Patient Selection—Extended Wear of IOL? ...... 6.0000 cece cece cnet eens Harold A. Stein, M.D. 
instrumentation in Surgery . 000... ene cece UNEAN AEE g Aziz J. Anis, M.D., F.A.2.S. 
Newer Intraocular Lens Designs ........00.00.000 00. cc ccc ccc ccc c cece eevee eennnes Ronald W. Barnet, M.D. 
Sutures for Cataracts, Implant Surgery and Astigmatism Control ...................... J. Elliott Blaydes, Jr., M.D. 
Statistics on Implant Results... 0.. anaana aaan e tence ee aaraa James V. Aquavella, M.D. 
Some Mechanical Considerations ..... 0.0.0.0 c ec cece ee eeeenenes C. William Simcoe, M.D. 
Preventing Complications with IOL’s 2.0.02. 0 cee ccc cece raaa Stanley C. Becker, M.D. 
Managing Complications ©. 00.00.00 c cece cece Eaa aa raaa Richard P. Kratz, M.D. 


Symposium: IS EXTRACAPSULAR CATARACT SURGERY WORTH IT? .... C. William Simcoe, M.D., Moderator 
Three panelists (Richard P. Kratz, M.D., Richard H. Keates, M.D., and K. Buol Hesin, M.D. > will each give a 10 minute 


. 





international Party Sponsored by Alcon/BP 


Sunday Morning (February 1) 


SURGICAL CORRECTION OF REFRACTIVE ERRORS 
Jack Hartstein, M.D., Chairman 


SURGICAL CORRECTION OF ASTIGMATISM ....... Bah teats Richard P. Kratz, M.D., Moderator 
Cataract Wound Closure ........000..0. ccc cece e eee ees a O Ne E Clifford Tarry, M.D. 
Comparison of Keratometers ....................00005 Sd ssiwaids Batemans vies Dennis Shepaerd, M.D. 

econstruction of Previous Incision .......0........... Lite e eee eee ace a o ee Thomas. Gravy, M.D. 


ote al GOW... cas E ETE ee Meee es eed pans een eeee ne bae Keg Robert F. azar, M.D. 
‘SURGICAL CORRECTION OF MYOPIA—PRO’s AND CON’s ..... Walter J. Stark, M.D., Moderator 


ical Correction of Myopia and Early Clinical Results ...............0 0.20.0 cee Leeds Kazen, M.D. 

ection of Myopia—Studies in Laboratory Animals and Human Cadaver Eyes... ... Ronald Smith, M.D. 

‘Compi s of Radial Keratotomy i... a.. Saee araura rao re Pa cee denne wrain Jedames Rowsey, M.D, 
Update-cf Clinical Experience with Surgical Correction of Myopia .......... Jpeg ib elem Shane -Leo D: Bores, M.D. 
A Prospective, Multicenter, Clinical Trial of Radial Keratotomy for Myopia ........ iia iin gh George Wearing, M.D. 
Summary and Conclusions... osese ce cece cnet sen g been r RETO pexters.c. Walter J. Stark, M.D, 
Symposium: SURGICAL CORRECTION OF APHAKIA .....................5. erry S. Binder, M.D., Moderator 
Keratophaxia and Hypermytropic Keratomileusis .................. Bead sse. Cass Swinger, M.D. 
Hyperryiropic Keratomileusis ................ EE OPET bd, Be wen ha Ree e _ Jorge Krumeich, M.D. 
Keratoprexia & Keratomileusis Hyperopia Using Precarved Frozen Material 2.2.2.0... Miles H. Friedlander, M.D. 


Epikeratephakia 02.00.0000. cece ete terete ntee meura dee veeved eed ani Herbert E. Kautman, M.D. 
Panel Discussion—Summary and Conclusions ae ; 








CLAO MID-WINTER MEETING 





Mi Weare mmie a aan annn aa “Rn a i “mina “echt a a seu Mee aama Sm Seema aa 


p= 


Contact & Intraocular Lens Presentations—Thursday afternoon, Friday morning and Saturday morning l 


Aa optcnal Practice Management Seminar will be conducted on Thursday, January 29, 1981 immediately preceding 
the scientific session. There is no registration fee for the Practice Management Seminar: the registration fee for the 
Seienti ic Session is the total fee for all sessions. 


Regist-ation for the Scientific Session will take place on Wednesday, January 28 from 12:00 noon to §:CD p.m. and 
Thursday. January 29 from 7:30 a.m. to 5:30 p.m. Use the registration form below to pre-register and save'time at the 
meeting ` 


Refund ‘Policy. Full refund if cancellation is received by January 1, 1981. A $25.00 service charge per person for 
cancellations from January 2, 1981 to January 28, 1981. No refunds for cancellations received after January 29, 1981. 


Aspecial room rate hasbeen arranged with the Sahara Hotel. For room reservations only, write to the Sahara Hotel, Las 
Vegas, Nevada 89114. : Pe 


PRE-REGISTRATION FORM—CLAO MID-WINTER NATIONAL MEETING 
January 29 - February 1, 1981 Sahara Hotel Las Vegas, Nevada 





Hame cae oe eh a a A A ae eee M.D. ow Other es 





City, State, Zip Code Telephone. 


= Physician Member of CLAO—US$100.00 © Physician Non-Member—US$250.00 
= Resident Physician in Ophthalmology—US$50.00 


cian” employed by Ophthalmologist (Physician Member of CLAO). Must be identified by letter by the employing 
aalmologist—US$75.00 


<= Tecnnician* employed by Ophthalmologist (Non-Member of CLAQ). Must be identified by letter by the employing 






optualmologist—US$175.00 
T ALL COTHERS—US$275.00 I ONE DAY REGISTRATION—US$50.00 Please specify day: E 
Please make check payable to: CLAO—Mid Winter Meeting and forward to R. Linsy Faris, M.D. 
: ; ; : : ‘ . M Treasurer—GLAO 
Techaictans. This fee includes the entire meeting (3-1/2 days). in addition 2620 Jena Street 
to the Cohthaimic Assistants and Technicians Course. New Orlean: LA 70115 


a a a Sa a E S a a a a a a a i 














roduce lenses whose mee and cone are well 
preciated by surgeons. Utilizing the resources of American 

pital Supply Corporation, we've developed a proprietary 
hing process that results in all edges being fully radiusec 
finely polished to optimize clinical results. 


OUR LATHE-CUT KELMAN ANTERIOR CHAMBER 
INTRAOCULAR LENS IS EXCLUSIVE. 


This extraordinary lens has unique three-point fixation for 
increased stability and can be inserted through a 5mm incision. 
The innovative design means less mass, and increased flexibility 
essentially eliminates tenderness on touch. As for all Heyer- 
Schulte IOL's, the emphasis is on quality and workmanship. 
You can see the difference. 


1Fatt, I and Morris, J., “A Survey of Gas-Permeable Contact Lenses” The Optician, 
November 1977. 


2Clinical data on file at Heyer-Schulte Medical Optics Center. 
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: | hydrogdl 
TIE Water -the highest water content lens available. A 
result, Saufion PW material has higher oxygen permeabi 
some 40% than other available lenses! A simple, refined fittir 
system for Sauflon lenses evolved from extensive clinical trial 
One diameter (14.4mm) and three base curves (8.1, 8.4, 
and &.7mm) comprise the full range of parameters required to 
fit apnakes. 
Fittabilicy and lens performance are also enhanced by the lens 
design, which includes a large, 8mm optical zone for all powers. 
The ease of fit and comfort of Sauflon PW lenses resulted 
in success‘ul'y fitting 80% of the patients who previously 
failed in attempts to wear contact lenses? 
YOU'RE THE EXPERT. YOU MAKE THE CHOICE. 


Heyer-Scnulte Medical Optics Center provides two modern 
methods for aphakic vision correction. You know what's best 
for your patients. That's why we give you a choice. 










For information on our IOL and Sauflon workshops or A Division of American Hospital Supply Corporation 
K # 1402 East Alton Avenue 
products, please call AS. Irvine, California 92714 
(714) 540-4595 


NEDICA TION” TO VICHIAL DELIADT PTATIONI OE ADLIAVTA (800) 432-7489 (California) 


Actual Size 


Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 





MACHEMER 
AUTOCLAVABLE 
INFUSION 
CONTACT LENS 


The lens was designed to be used with the 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagulation, 
and for office examinations. 





Attaches directly to infusion supply; 
syringe; or Clinitex infusion manifold, 
which provides controlled infusion 
flow, drip or steady stream. 


Lens diameter 9.8mm; weight 3 gr., 7% gr. w/hose: 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 


Autoclavable Scratch Resistant Quartz Lens 
CLINITEX division of cooper medical devices corp. 
183 Newbury St. 

Danvers, MA 01923 





Name Tel. 





Address 





City State Zip 














mM PLP ACE SEND MORE INE ORAAATION 


SAaRLIT, 
A Division of J.L M., ine. 


introducing 


Fully Skinned 
COMBI-PAC 
For Further 
Protection 





COMBI-PAC — Each Pac contains 200 — 250 mg. Sodium 
Chloride U.S.P. Tablets and one preparation dispenser bottle. 
Packaged 12 Cormbi-Pacs per box. Priced at $26.40 per box, 
unit cost $2.20/Pac. Minimum order one box, 

SALT TABLETS — 200 — 250 mg. Sodium Chloride U.S.P. 
Tablets. Packaged 20 bottles per box. Priced at $35.00 per 
box, unit cost $1.75/bottle. Minimum order one box. 
PREPARATION BOTTLES — One ounce preparation dis- 
penser bottles. Packaged 20 bottles per box. Priced at 
$13.00 per box, unit cost $.65/bottle. Minimum orcer one 
box. 

HEAT DISINFECTION KIT — Stainless steel fixture & Nory!® 
plastic soft lens case, Packaged 6 heat kits per box. Priced at 
$36.00, unit cost $6.00/kit. Minimum order one box. 


VOLUME DISCOUNT: Orders of 15 boxes or more of any 
Marlin Products are discounted 10%, 


ORDER PREPAID: Save shipping costs or net 30 days FOB 
Mail checks to Tarzana, CA. Calif, residents add 6% 


or order from: Sales Tax. 


ra 98 OW EP.O. Box 284, Tarzana, CA 91356 








New York Retina Course 
MANAGEMENT OF RETINAL DISEASE: 


ART OR SCIENCE? 


Date: Saturday, January 24, 1981 
Time: 9:00-a.m. to 5:00 p.m. 
Place: Uris Auditorium-—Cornell Medical College 


York Avenue at 69th Street 
New York, New York 10021 


Panel Discussions, Lectures and Clinical Presentations 
of Cases of: 
Hemorrhagic Macular Degeneration 
Diabetic Retinopathy 
Retinoschisis 
Traction Retinal Detachment 
Lattice Degeneration 
Subclinical Retinal Tears 
Guest Faculty 
William Benson, M.D. 
Robert J. Brockhurst, M.D. 
J. Wallace McMeel, M.D. 
Taylor Smith, M.D. 
Retina Faculty of Manhattan Eye, Ear & Throat 
Hospital & New York Hospital 
For registration and further information contact: 
Course Coordinator: Jesse Sigelman, M.D. 
515 East 71st Street 
New York, New York 10021 
212-472-4525 
Fees: Attendings $125.00 (checks payable to “Retina Course”) 
Fees: Residents $50.00 
Registration includes luncheon at Griffis Faculty Club 
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with enriched 
stimulus pattern 








Screen your patients wits Synemed’s 
FIELDMASTER® 200 Viswal Field 
Plotter-—-and rely on findings richer in 
information, broader in scope, than 
those obtainable with any other visual 
field screening instrument. 


The Model 200 stimulus pattern is 
sensitive to “edges,” pemmitting saphis- 
ticated inferences about underlying 
nerve function not possilile with sparser, 
more ambiguous patterns. Enrichment 
of the glaucoma diagnostic areas allows 
even sharper delineationsof scotomata. 
The unique Mosaic Monitor™ permits 
testing the central 5° in just a few 
seconds under automatic attention con- 
trol, with the results shown separately 
on the subject's chart. 


For further examination, any of ten 
standard “mini” prograrsmed presenta- 
tions of stimuli may be made, concen- 
trating on specific regions and functions, 
without needless reexanenation of those 
areas not in question. For instance, one 
program examines only the perimeter 
outside 25° eccentricity, another, only 
the central stimuli through 30° eccen- 
tricity. Non-standard programs may be 
installed at the owner's option. 

Standard features include: automatic 
retest of missed stimuli—patient control 
of “speed-up” capability‘to shorten 
test duration—avoidanceof rhythm arti- 
fact by addition of random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects)—cortinuous veri- 
fication of background and stimulus 
luminance. 

When you're comparing the 
FIELDMASTER 200 with what the com- 
petition has to offer—it’s what you don’t 
see that counts! 


ao 
C Please send me your “ieldmaster® 
Catalog. 


LC] Please have your representative 
contact me. 


SYNEMED, INC. 


1215 Fourth St., Berkeley, 
CA 94710 415/526-5330 





When Marco puts its name ona slitlamp, 
the quality is there, whether the slit lamp is 
the standard Model II-B, the Model IHI or the 
deluxe Model V. 
What distinguishes the three are the options 
that each has available. The result: You can 
order a Marco slit lamp tailored to the spe- 
cial needs of your practice with no sacrifice 
in optical integrity. No other manufac- 
turer offers such a wide range of 
choices at such reasonable prices. 
Quality. Versatility. Value. 
Availability. That’s what Marco 
slit lamps are all about. 
To select the one that’s right for 
you, contact your nearest Marco 
distributor today. 


IAM EE ata 


P.O. Box 10187/Jacksonville, Florida 32207 
Call Nationwide Toll Free: 800/874-5274; in Florida: 800/342-9351; Telex: 56209 

















VI UA! ELECT O HY INI Où) 
TEST SYSTEM 





VERSATILE: A single instrument 
records both the EOG and the ERG. 

in ERG mode, switch-selectable 
recording parameters optomize for 
conventional ERG, Flicker, Early 
Receptor Potential, or Oscillatory 
Potential. A plug-in digital averager 
expands system capability to include 
visual evoked responses (VERs) and 
low-level ERGs (eg., with eyelid rather 
than contact lens electrodes). Both 
ERG /EOG and averager are available 
in either single- or dual-channel 
versions. Also available is a complete 
selection of accessory instrumentation, 
including stimulators, electrodes, and 
monitor oscilloscope. 


ACCURATE: ERG and VER responses 
are stored in digital memory to achieve 
the high frequency response 
necessary to record the ERG and VER 
with fidelity. 

CLINICALLY PRACTICAL: Rugged, 
compact and lightweight. Simplified 
controls allow technical personnel to 
obtain high-quality records with 
minimal training. All responses are 
plotted at relatively slow paper speed 
to create compact records. Repeated 
activation of playback switch makes 
multiple copies of stored ERG or VER 
waveforms for teaching. reporting and 
multiple filing. 
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BACKED BY EXTENSIVE SER' 
FACILITIES: With purchase of a 
complete ERG system, trained 
Life-Tech medical instrumentatio 
specialists will provide on-site 
installation and operator instructi 

All Life-Tech instruments are b 
by a nationwide service center ne 
supported by a comprehensive fi 
service department. 


For additional information, call 
write: 


Life-Tech 
Instruments, In 


BOX 36227 HOUSTON TEXAS 77038 - 4713) TR3-¢ 





VISUAL ELECTROPHYSIOLOGY TEST SYSTEM 
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1. ERG from normal dark-adapted 
eye, Above: “Normal” mode; Below: 
“OSC” mode, gain increased. In 
“OSC” mode the response is filtered 
to emphasize the oscillatory 
potential. 


2. Visual evoked responses 
recorded from right and left acciputs 
{dual channel system). The patient 
has an optic chiasm lesion. 


averaged. 


3. ERG recorded from lower eyelid 
wih averaging. “N's at left of traces 
incicate the number of responses 


4. Above: normal EOG with 
fight-peak /dark-trough ratio of 
Below. abnormal EOG in retinit 
pigmentosa with light-peak idée 
trough ratio of 1.0. (EOG mode 
mn chart speed). 


professiona 


that’s noto 


ow for use with 23 brands of soft lenses. 


onfidence in the Bausch & Lomb name. That’s the reason why so many eye care 
make Bausch & Lomb’s Care Kit Il their first choice when recommending 
ction for soft (hydrophilic) contact lenses. 

n thermal disinfection. A system that’s proven safe, proven effective. A system 
fast and simple to use, but also economical for your patients in the long term. 





n pressure— instant. 
tpedal control—an au- 
hen collection bot- 


Ms 
ed with a coor- 


Included as accessory equipment 
is the Keeler/SITE Aspiration. End roi 


cutters, the 


ter dimen: | Microscissors 


-~ lmm 


Side Cutters 


Imm 


KEELER OPTICAL PRODUCTS, INC. 


Name 








Hospital - 


City/State/Zip 





C] Please have a representative call. 
Please send further information on the Keeler/SITE system. 
Please send me the NEW Keeler Caralog 
456 Parkway, Lawrence Park industrial District, Broomall, PA 19008 


Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Call toll free: 800-523-5620 (in PA call 245-353-4350) - All products serviced ix Broomall. PA 





LTERNATIVE. 


Preservative-free BAUSCH & LOMB” Sterile Saline Solution. 
t and effective saline solution without preservatives. 


tients who cannot use preserved saline solution, recommend 
-Free Sterile Saline Solution. It is: 
commend it with confidence. Avoids the problems associated with salt tablets. 
same benefits of regular saline without the preservatives. 

Pocket-size flat pouch makes it excellent for travelling or work. 
PRICED. Compare the costs to other brands of unpreserved saline solution. 





| es the magnification of indirect viewing by 
ately 2.5x without field loss, allowing more precise 
Hon of the fundus, even with Dp lens. 


F sole Attachment with cipon eyepieces can be ordered for use on most ageing ; 
er Indirects or with any new kit. For further details on the Poole Attachment and 


Mi 
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ic representation of the use of viewing le = lance an anation: to opéimize 
ven pupillary. aperture. Left, Variable fo is telescopi H almoscope focusede en the 


: {p 
focused on the: viewing lens: image at 60cm pupillary diameters: 4mm, am 
at 60cm 10.8. 5x with 1p at 30cm. 


KEELER OPTICAL PRODUCTS, INC. 
Name 





Hospital _ 


City/State/Zip 


[C] Please have representative call. 


£] Please send further information on the Poole Telescopic 
Attachment. 
[] Please send complete Keeler Product Catalog. 
456 Parkway, Lawrence Park industrial District, Broomall, PA 19008 


Philadeiphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Cail toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall. PA 
































Biotronics;’ thespioneer in auto- 
mated perimetry, ntroduces the first 
microcomputer centrolled visual field 
detector ~Auto Field CD? So advanced 
it's simple, this new generation of cus- 
tom detectors performs cornprehensive 
visual field examinations rapidly, accu- 
rately and automéatically with 
minimal opezatorsuper- 
vision. What's even more 
remarkable, tt does so ata 
less-than-advancedl price. 

Representing the latest 
state of the art, the micro- 
computer combines the 
necessary controLlogic with 
integrated circuits to provide: 

+ New accuracy and control 
of target and bow lumi- 
nance for uraraileled test-to-test 
repeatability. 

+ New options in automatic 
retesting for increased test- 
ing flexibility. 


“Custom detector 


©1980 Casitron/Biceronics Bvision Prntedin USA Code 






















- New comprehensive test target 
arrangements for a higher rate of detec- 
tion of visual field defects. 
- New flexibility in standard test pro- 
grams and a broad selection of custom 
programming. 
- New stability in auto fixation: monitor- 
ing for more reliable test results. 
+ Plus maximum sensitivity 
in central field testing 
and off-center fixation 
testing. In additicn, system 
self-diagnostics and cali- 
bration, patient-fatigue 
relief, audible tone and 


trol panel lighting are standard. 
Biotronics, originator of 
automated perimetry for the 
seventies, now has designed 
a new technically advanced genera- 
tion for the eighties. 


frequency selection and con- 


For more information, complete 
and mail the coupon provided. 








CAVITRON/BIOTRONICS DIVISION 
1902 McGaw Ave., Irvine, CA 92714 
Telephone: (714) 557-5900 AO 10/80 


Please send me your free brochure 
on the first microcormputer-controlled 
automated perimeter, Auto-Field CD. 


Nae ieee ee mn 


Address 











Biotronics.A division of Cavitror 






CAVITRON 


1902 McGaw Avenue 
Irvine, CA 92714 


Your work is too important to settle for less. 


See us at Island #1025, American Academy of 













VITREORETINAL 
FELLOWSHIP 
Scheie Eye Institute 
University of Pennsylvania 
July 1, 1981 



















< Applications are being accepted for 
„a one year fellowship at the Scheie 
-Eye Institute of the University of 

Pennsylvania. 





A comprehensive program of Medical 
Retinal Vascular diseases, Retinal 
Detachment surgery, Retinal Photo- 
coagulation surgery, and Vitreous 
surgery is being offered. 









Interested parties please contact: 
Alexander J. Brucker, M.D. 
Retina Service 
Scheie Eye Institute 

51 North 39th Street 

Philadelphia, Pennsylvania 19104 

Re: Vitreoretinal Fellowship 













The University of Pennsylvania is 
an equal opportunity employer. 









THIRD ANNUAL WINTER SEMINAR 
OF THE MIAMI 
OPHTHALMOLOGICAL SOCIETY 


WILDWOOD INN, SNOWMASS AT ASPEN 
January 11-18 1981 


Faculty: Charles C. Barr, M.D. 
A. Jan Berlin, M.D. 
Ronald M. Burde, M.D. 
Michael A. Callahan, M.D. 
Henry Hirschman, M.D. 
Mary Lou Lewis, M.D. 
Anthony B. Nesburn, M.D. 
S. Anthony Wolfe, M.D. 

& Others 

Approx 30 hours Category | 

CME credit applied for DCMA 

Tuition $300 for practitioners 

$150 for Residents & Houseofficers 

with a letter from their chiefs 

For Information Contact: 

David J. Singer, M.D., FACS 

1160 Kane Concourse Suite 302 

Miami Beach, Florida 33154 

or call 
305-861-4946. 9 AM-4 PM EST 


i The Rainin § 
Teaching ens Guide ‘ 





-Quest, inc., Dept. A10/80 
P.O. Box 493, Antioch, CA 94059 
(415) 757-8700 : 

| would like to take advantage of this 


Yes? introductory offer. Send me a sample 
of the Rainin Lens Guide System. 








Sample unit $3.50 Sic 
Mini Pack @ $19.75 (5 units each) $0. 
Postage and handling g_ 100 
California residents add sales tax ¢ 
(2 Please send 
more information. TOTAL $o 
uu z me ee ekg LAE = 
Address ae Sr ea ccs 
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This is an.artes! «rendition of the blue field 
entoptic phenwmenon, the perception of 
one’s own leakacytes (flying corpuscles ) 
flowing in t sveal capillaries. 












This pheporecnen—now easily achieved 
with the aewly eeveloped Blue Field 
Entoptoscope ™ —issa test which predicts 
post-operative visual acuity in patients with 
media opaciiessucn as cataracts, traumatic 
hyphemiz “treaus hemorrhage. And it 
does so with remarkable accuracy. 














Bur the Blue Field Imtoptoscope also 
providessopathalmelogists with a new 
modalityfortae diagnosis of macular 
degenerati habetic maculopathy, cen- 
trai serous mztimopathy. vascular occlusions 
and glaucoma 









Compact, portable just 4.9 Ibs.) and non- 
invasive the Blee Feld Enroptoscope has 





WALTHAM, MASSACHUSETTS MADEN US A. 


color perception, and Purkinje vascular 
entoptic phenomenon tests. ' While all four 
tests proved equally adept at identifying 
patients with good post-operative visual 
acuity, the Blue Field Entoptoscope was 








fying those patients whose post-operative 
visual acuity would be 20/50 or worse.? 











! Sinclair, S., Riva, E., Loebl. M: Bius field entoptic 
phenomenon in cataract patients.Archives of Ophthal- 
mology 97: 1092, 1979. 














MEDICAL INSTRUMENT 


O 





shown to be 53% more efficient atidenti- ‘ibid. 

| 

ı The Blue Field Entoptoscepe: it could give you new insight into sight. 
| 

1 © Td like to know more about the Blue Field Entoptoscope. 

i 

| Name 

| Title 

| Address Phone ees 
City State . Zip 

l 

l 


RESEARCH ASSOCIATES, INC. 


























The nol 
sulfa/steroid 
combination: 


19 years of 
reliabili 
in the 

| treatment of | 
146 CONJUNCTIVITIS" 


BLEPHAMIDE 


sufacetamie sodium 10%, prednisolone acetate 0.200, phenyennne KGI 0.1200) Ligu 


Treats the cause and complaint 
of conjunctivitis: 


@ Suspended microfine particles stay in the conjunctival cul-de-sac 
for longer periods of time than solution! 


~@ Liquifilm® (polyvinyl alcohol 1.4%) —soothes eyes and prolongs 

- drug contact time. 

*This drug has been evaluated as possibly effective for this indication. See prescribing information below. 
BLEPHAMIDE® Liquifilm® sterile ophthalmic suspension S.O. P® sterile ophthalmic ointment 


< Description: Suspension contains: sulfacetamide sodium 10.0% prednisolone acetate“ (microfine suspension) 0.2%; phenylephrine HCI 0.12%; Liquifitm (polyvinyl alce 
phenyimercuric nitrate (0.004%); antipyrine (0.1%), polysorbate 80; edetate disodium, sodium phosphate dibasic, anhydrous; sodium phosphate monobasic. sodium thiosulta 
acid to adjust pH to 6.8; and purified water. 

Ointment contains: sulfacetamide sodium 10.0%; prednisolone acetate* 0.2%: with: phenyimercuric acetate (0.0008%); mineral oil; white petroiatum: and nonionic ian: 
*Licensed under patent 3,134,718. 













Indications: Based on a review of this drug by the National Academy of Sciences-National Research Council and/or other information, FDA has classified the indication 
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Prognosis and Management 





of Corneal Transplantation for Herpetic Keratitis 


L. Michael Cobo, MD; Douglas J. Coster, FRCS, FRACS; Noel S. C. Rice, MD, EROS; Barrie R. Jones, FRCS, FRCP, FEACS 


-© One hundred thirty-two penetrating 
keratoplasties (91 patients) for herpetic 
keratoplasty were reviewed retrospective- 
ly. The overal! survival rate of clear kera- 
toplasties to two years was 64% and to five 
years was 62%. The significant prognostic 
factors were preoperative ocular inflam- 
matory status and degree of corneal vas- 
cularization. The two-year survival rate of 
a Clear keratoplasty was 69% where eyes 
were inflamed at the time of ‘surgery, com- 
pared with 42% in actively inflamed eyes. 
Allograft rejection, the major cause of a 
Clouded herpetic keratoplasty, increased 
in frequency with increasing corneal vas- 
cularization: Antiviral cover was not used 
with routine postoperative steroids or with 
steraic intensive therapy for rejection. Epi- 
thelial herpeiic recurrences occurred in 
32% oí eyes undergoing allograft rejection 
within four menths of initiation of treatment 
for rejection. This is compared with other- 
wise uncomplicated keratoplasties where 
the epithelia recurrence rate was 6% at 
four months, on high-dose postoperative 
Corticestereiti therapy without antiviral 
cover. 
(Arch Ophthalmol 98:1755-1759, 1980) 


K etoplasty is an uncommon thera- 


peutic consideration in the rou- 
tine patient with herpetic corneal dis- 
ease. Herpetic keratitis, however, is a 
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common disease, with an estimated 
300,000 cases treated yearly in. the 


United States alone. Of this large 


number of affected patients, an 
important subgroup suffers recurrent 
destructive corneal disease. Conse- 
quently, herpetic keratitis is a com- 
mon etiologic diagnosis in patients 
undergoing keratoplasty. z 

We report on 132 penetrating kera- 
toplasties (91 patients) perfcrmed at 
Moorfields Eye Hospital, City Road; 
London, during a period wher, in gen- 
eral, surgical technique has been con- 
sistent and a uniform philosophy of 
postoperative management has been 
carried out. A retrospective study car- 
ries inherent flaws. However, the 


necessity for hard data on prognostic. 
factors, postoperative management,- 


and the occurrence of complications 
justifies a retrospective evaluation of 


a large experience with herpetic kera- 
toplasty where the patients reviewed 


have received their primary «are and 
postoperative management in a single 
institution. Additionally, newer and 


‘More sensitive statistical methods, 


evolved in recent years from collabo- 
rative efforts in clinical trials for ma- 
lignant disease, readily lend them- 
selves to the analysis of data. concern- 
ing graft morbidity and prognostic 
factors. These techniques were de- 
vised for-use in trials studying time to 
death, but are equally applicable in 
studying particular untoward events, 
such as graft rejection or herpetic 
recurrenee. These statistical methods 
allow efficient use of information 
from patients treated at different 


times, produce a tempor? profile rela- 
tive toa morbid event, und provide a 
more sensitive technique for detect- 
ing small differences in patient 
groups. These methods are empha- 


sized because they are applicable to’ 


other ophthalmologic problems where 


` one is concerned not only with the 


occurrence of a morbid event, but at 
what point in time ii occurs and 
whether differences in treatment 
alter outcome. 


_ METHODS 


The records of 91 patients who had 
undergone 132 keratoplasties for herpetic 
keratitis between 1967 and July 1978 at 


Moorfields Eye Hospital were reviewed, 


All patients had received preoperative 


_ assessment and medical management in 


the Herpes Simplex Clinic or the Corneal 


- Clinie:-of this hospital... 


In 89 of the eyes, this was the first 
penetrating keratoplasty, whereas 43 had 
undergone previous keratoplasties and will 
be referred to as “regrafts”” An additional 
group consisting of 14 lamellar keratoplas- 
ties performed between 1959 and 1970 is 
reviewed. All postoperative follow-up has 
been carried out at Moorfields Eye Hospi- 
tal and has been uninterrapted in all but 
five of the cases, where it was limited by 
trauma, relocation, or death. 

Clinical reeords were reviewed and sum- 
marized in the manner described by 
McKinnon et al? 

In each ease, the indication for surgery 
fell into one of three general categories: 
corneal opacity, stromal loss, and persis- 
tent inflammatory disease. Corneal opacity 
indicates noninflamed eyes with corneal 
scarring due to sequelae of herpetic dis- 
ease. Stromal loss implies a descemetocele 
or corneal perforation. Persistent inflam- 
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Table 1.—Preoperative Corneal Vascularization in 132 Herpetic Keratoplasties* 


First Penetrating 
Keratoplasty 
(Primary) 


Nonvascularized 24(27) 2(5) 
Fully vascularized 10011) 26(60) 
Total 89(100) 43(100) 


No. (%) 





Repeated Penetrating 
Keratoplasty 
(Regratt) 


*The number of quadrants vascularized was zero in nonvascular corneas, one to three in partially 
vascularized corneas, and four in fully vascularized corneas. 


100 


% Survival Clear Keratoplasty 





0 12 24 36 
Months Postkeratoplasty 


Fig 1.—Life tables for survival of clear graft after penetrating 
‘keratoplasty for herpetic keratitis. Observed ‘survival rate is 
calculated per month. Points represent times when episodes 
resulting in clouded keratoplasty occurred, while plateaus are 
regions where no initiation of clouding was observed. 


matory disease indicates chronic- incapaci- 
tating sequelae of herpetic corneal disease 
unresponsive to medical therapy. 
Preoperative corneal vascularization. of 
each eye was noted as. nonvascularized,: 


partially vascularized. (one to three quad- — 


rants), or fully vascularized and tabulated 
for primary penetrating keratoplasties and 
regrafts (Table 1). 

The surgical technique, as previously 
reported,’ has been modified only by the 
use of continuous rather than interrupted 
monofilament nylon suture since 1970. 
Donor epithelium was not routinely re- 
moved. Fresh, refrigerated donor tissue 
‘was used in every case. Eighty-six percent 
of donor buttons were between 6.5 and 8.0 
mm, 11% were smaller (5.1 te.6.0 mm), and 
3% were larger (8.5 to 10.1 mm). Postoper- 
ative management comprised cycloplegics 
and high-dose topical 0.1% dexamethasone 
or 1% prednisolone phosphate. The dosage 
of topical corticosteroid was titrated 
against inflammatory signs and was 
tapered during a 12-month period. Antivi- 
ral cover was not used. 

An allograft rejection was defined as an 
inerease in anterior chamber activity fol- 
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Table 2.—Causative Event in 47 
Clouded Keratoplasties in 
Herpetic Eyes 


No. (%) of 
Causative Event Eyes 


Allograft rejection 


Graft failure 
Herpetic recurrence 
Epithelial 
Stromal 
Elevated intraocular 


_ pressure 
infection 
Perforation 





55 r 











lowed by keratic precipitates limited to 
donor cornea, often forming a classic endo- 
thelial rejection line. In the event of an 
allograft rejection, the patient was given a 
4-mg subconjunctival injection of either 
dexamethasone or betamethasone (Betne- 
sol), then placed on a regimen of hourly 


0.1% dexamethasone without antiviral cov- 
er: Persistent edema of the donor ‘cornea 


that was noted during the immediate post- 
operative period and that failed to clear 
was termed “early graft failure.” = 
Life: tables were determined for graft 
survival relative to morbid events, such as 
rejection, herpetic recurrence, or graft 


clouding.'* A life table is an estimate of 


the temporal profile of these postoperative 
events. It is derived from observed survival 
rates to different. times using monthly 
intervals, allowing for variable periods of 
patient follow-up. Statistical significance 
was determined by utilizing the logrank 
test to obtain appropriate P values.’ 


RESULTS 


The two-year survival rate of a clear 
keratoplasty was 66% in primary kera- 
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Visual Acuity 


Fig 2.—Visual results in 128 penetrating keratoplasties for herpet- 
ic keratitis. Results are subdivided relative to postoperative 
complications. Subgroup noted as “other” includes early graft 
failure (six), postoperative glaucoma (two), corneal perforation 
(one), and fungal keratitis (one). 


toplasties and 57% in regrafts, a dif- 
ference that lacked significance 


(x? = 161; P > 1). When all penetrat- 


ing keratoplasties are considered, the 
survival rate of a clear graft was 64% 
at two years and 62% at five years © 
(Fig 1). 

A total of 47 grafts ultimately 
clouded: The cause of graft clouding 
was- defined as the postoperative 
problem in a previously clear graft 


that initiated a series of events lead- 
ing to permanent opacification of the 


donor cornea (Table 2), Eyes undergo- 
ing allograft rejection, the most fre- 
quent cause of a clouded graft (64%), 
did not respond to medical therapy in 
30 of the 38 cases in which it occurred. 
Twelve of these were complicated by 
epithelial herpetic recurrences and six 
by bacterial superinfection. Early 
graft. failure was the second most 
common cause of graft clouding (13%), 
followed by herpetic recurrance (11%). 
Where herpetic recurrence resulted in 
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Fig 3,—Life tables for allograft rejection-free survival of penetrat- 
ing keratopiasty in herpetic corneas that were either nonvascu- 
larized: {zero quadrants), partially vascularized (one to three 
quadrants), or fully vascularized (four quadrants). Trend toward 


higher rate: of allograft rejection with increasing vascularization 
was significant (° for trend = 5.08; 025 > P > 01). 


graft clouding, it either evolved into a 
nonhealing epithelial. defect or was 
followed oy allograft rejection. The 
iselated covurrence of epithelial her- 
petie disease did not carry the poor 
prognosis associated with rejection. 
E'ghteen af 23 eyes (78%) with one or 
more recurrences responded to rou- 
tine antiviral therapy and maintained 
a clear graft. 

In a subpopulation of 20 aphakic 
grafts, including 15 combined proce- 
dures, a 42% two-year clear graft sur- 
vival rate was found. The degree of 
preoperative vascularization was 
greater in this group with an average 
of 3.1 «quadrants vascularized, com- 
pared with an average of 1.9 for the 
series as a whole. 

The visual result was analyzed in 
128 eyesdn which a stable visual acuity 
was neten on repeated postoperative 
examinetions. The visual results were 
subdivided relative to the occurrence 
of complicating postoperative events 
(Fig 2). Of the 54 eyes with an acuity 
less thaa $/60, 47 were clouded grafts. 
Two grafts were damaged by trauma, 
and five maintained nonedematous 
grafts with visual reduction explained 
by other factors: cataract (two), dia- 
betie retinopathy (one), preexisting 
glaucemez (one), and axial scar from 
herpetic recurrence (one). Ten pa- 
tients were noted to have complica- 
tions other than rejection resulting in 
an acaity of less than 6/60: early graft 
failure. (six), postoperative glaucoma 
(two): cerneal perforation (one), and 
fungal keratitis fone), 
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Analysis of the factors affecting 
the outcome of keratoplasty revealed 
a strong relationship between allo- 
graft rejection and the degree of pre- 
operative corneal vascularization. Life 
tables (Fig 3) show that at five years 
the rejection rates were 16% in avas- 
cular recipient corneas, 30% in those 
partially vascularized, and 54% in 
which the recipient cornea was fully 
vascularized. The tendency toward 
rejection, the most morbid postopera- 
tive event, was significantly greater 
with more extensive vaseularization 
Qe for trend = 5.08; 025 > P > .01). 
There was no demonstrable relation- 


ship between herpetic recurrence or. 
early graft failure and the degree of -~ 


preoperative vascularization. 

The relationship of clinically evi- 
dent preoperative inflammation. to 
ultimate outcome was evaluated. Of 
the 132 keratoplasties, 33 were per- 
formed in clinically inflamed eyes, 15 
with either perforation or descemeto- 
cele, and 18 with chronie inflamma- 
tion as a sequel of herpetic infection. 
Life tables indicated that at two years 
only 44% of patients with inflamed 
eyes undergoing penetrating kerato- 
plasty maintained clear grafts, com- 
pared with a 69% two-year clear graft 
survival rate in eyes that were quies- 
cent at the time of keratoplasty (Fig 
4). The difference between the two 
groups is significant (x? = 8.654; 
P < .005). The only difference noted 
in comparing the two groups was in 
terms of early graft failure. There 
were four early graft failures in the 


Preoperative Inflammatory Status 
© = Inactive 


® = Active 














12 
Months Postkeratoplasty 


18 24 


Fig 4.—Life tables for survival of clear keratoplasty in eyes 
Clinically uninflamed and actively inflamed at surgery. Difference 
in survival is significant ( = 8.654; P < .005). 


immediate postoperative period in the ` 
33 inflamed eyes, compared with two 
failures in the 99 clinically uninflamed ue 
eyes. The difference was significant 
(Q? = 5.26; P< .025). No significant 
difference was found relative to rates 
of rejection, herpetic recurrence, or ; 
degree of preoperative vasculariza- 
tion. sue aa > 
There were 40 herpetic recurrences _ 
observed after keratoplasty, of which ue 
five were nonepithelial (ie, stromal 
keratitis or keratouveitis). In review- 
ing epithelial recurrences it became 
apparent that a distinct -subgroup 
existed. with an inordinately high 
recurrence rate relating to high-dose 
topical steroid therapy for graft rejec- 
tion. Epithelial herpetic recurrences 
occurred in 32% of eyes treated for 
episodes of rejection within a period 
of four months after the diagnosis of 
allograft rejection, while on an inten- 
sive regimen of topical corticosteroid 
therapy. This compares with a recur- 
rence rate of 6% at four months post- 
keratoplasty in nonrejecting eyes. 
Neither group received- antiviral 
cover. Both groups received high-dose 
topical corticosteroids, with more in- 
tensive corticosteroid therapy in eyes 
undergoing rejection. 

In nonrejecting keratoplasties, the 
rate of recurrence of epithelial herpet- 
ic disease was greatest during the 
first 12 months, with a first herpetic 
recurrence rate of 15% at one year. 
However, first postoperative recur- 
rences are not infrequent beyond this 
period, with a recurrence rate of 18% 

























at two years and 24% at four years. 
Beyond 12 months after keratoplasty, 
patients are generally receiving mini- 
mal applications of topical steroids or 
none at all. 

Nine episodes of bacterial or fungal 
keratitis occurred in the patients 
reviewed. Two occurred preoperative- 
ly: one in a perforated eye and the 
other with a descemetocele. Of the 
seven postoperative microbial infec- 
__ tions, one, a fungal keratitis, arose de 
“novo. The remaining six infections 
-` were associated with corneas that had 
undergone allograft rejections, of 
which five were superinfections of 
herpetic recurrences. The responsible 
organisms included Staphylococcus 
epidermidis (two), Moraxella nonli- 
quefaciens (two), a-hemolytic strepto- 
<: coccus (one), and S aureus (one): 

¿More recent data were available on 
14 of the lamellar keratoplasties pre- 

viously reported by Rice and Jones.’ 
These were performed between 1959 
< and 1970 and have been followed up to 
the time of this review. Only one has 
- retained a clear lamellar graft, with 
an acuity of 6/36; the remainder 
clouded at variable times (average, 38 
months; range, one to 144 months). In 
comparison with the infrequent occur- 
rence of recurrent stromal disease in 
penetrating keratoplasty, a stromal 
herpetic recurrence, characteristically 
at the host-donor interface, was the 
most common cause of a failed lamel- 
lar keratoplasty (six cases). In other 
cases, clouding was ascribed to inter- 
face vascularization (four), recurrent 
epithelial herpes (two), and Candida 
albicans infection (one). Corneal vas- 
cularization increased in these pa- 
tients from 1.7 quadrants prior to 
lamellar keratoplasty to 3.9, or virtual- 
ly full vascularization, after this pro- 
cedure. Of the 11 patients with failed 
lamellar keratoplasties undergoing a 
subsequent keratoplasty, 45% have 
retained a clear graft at two years. 


COMMENT 


This analysis was undertaken with 
the intent of highlighting significant 
prognostic factors and critically evalu- 
ating the postoperative management 
of herpetic keratoplasties. Although 
subject to many of the pitfalls of a 
retrospective review, which Fine and 
Cignetti have recently cited,’ this 
study is bolstered by the fact that 
virtually all patients received their 
follow-up care at one institution. 
Additionally, the use of statistical 
methods that more accurately depict 
the postoperative course allows more 
sensitive analysis of long-term graft 
survival in a disease that may recur in 
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up to 50% of patients 16 years after 
keratoplasty," coupled with corticoste- 
roid therapy, which may enhance viral 
activity, and antivirals, which may be 
toxic to corneal tissue. 

The significant prognostic factors 
in this series of 132 keratoplasties 
were preoperative inflammatory ac- 


tivity and the degree of corneal vascu-. 


larization at the time of keratoplas- 
ty. 

Only 44% of eyes actively inflamed 
at the time of keratoplasty retained 
clear grafts at two years, compared 
with 69% of quiet eyes. The only dif- 
ference between the two groups was 
an increase in the incidence of early 
graft failure in inflamed eyes. Poor 
donor material might account for this 
finding, but there was no difference 
in donor age or time from donor death 
to keratoplasty. Other possible ex- 
planatory factors, difficult to docu- 
ment, might be the added technical 


difficulties of surgery in an inflamed 


or perforated eye, coupled with possi- 
ble damage of donor endothelium by 
severe anterior segment inflamma- 
tion. 

Comparable results in the surgery 
of inflamed herpetic eyes have been 
reported by Polack and Kaufman.’ 
However, whereas they noted a 75% 
recurrence of stromal herpetic disease 
in these eyes, recurring stromal dis- 
ease was uncommon in our series. 
Differences noted when these results 
were compared may reflect the diffi- 
culties of an etiologic diagnosis in the 
postoperative keratoplasty. A zone of 
ambiguity exists between the clinical 
picture of an allograft rejection and a 
herpetic keratouveitis after kerato- 
plasty in a known herpetic patient, a 
dilemma that was extensively dis- 
cussed in a previous review.’ Ac- 
cepting that recurrent herpetic kera- 
touveitis may occur in a manner that 
may be clinically indistinguishable 
from allograft rejection, it would 
seem advisable to assume the worst 
possible case and treat as an allograft 
rejection, the entity that most threat- 
ens the graft. 


Allograft rejection was more com- 


mon and more serious than any other 
postoperative event in this series, 
accounting for 64% of clouded grafts. 
Rejection increased in frequency with 
an increasing degree of preoperative 
corneal vascularization. This correla- 
tion with corneal vascularization is 
additional substantiation of clinical 
and experimental work relating allo- 
graft rejection to the violation of the 
immunological privilege of the cornea 
by the ingrowth of blood vessels and 
lymphaties.*° 





Allograft rejections were often un- 
responsive or complicated, leading to a 
clouded graft 79% of the times they 
oceurred. This poor outcome after 
rejection may be a consequence cf the 
high rate of herpetic recurrences and 
bacterial infections following rejec- 
tion. Likewise, it may support the 
possibility that reactivation of herpet- 
ic disease and allograft reaction may 
occur in. concert. Antiviral cover was 
not used routinely in this series 
because of early experience indicating 
a significant problem with donor epi- 
thelial toxie effect.’ The inordinately 
high herpetic recurrence rate after 
allograft reaction, coupled with the 
possiblity of a coexisting herpetic 
uveitis, has resulted in empirical rec- 
ommendation for full antiviral ecver 
during steroid intensive therapy of an 
allograft rejection. 

By contrast, antiviral cover would 
not appear to be required in the case 
of an otherwise uncomplicated postop- 
erative course of a patient receiving 
routine topical steroid therapy after 
keratoplasty. The recurrence rate of 
18% at two years in this series would 
appear to compare favorably to the 
rate of 15% observed by Langston et 
al? with an antiviral cover. However, 
while persistent epithelial defeets 
were a common postoperative compli- 
cation in their series (25% to 40%), it 
was virtually nonexistent in this 
review, occurring in two cases after a 
late dendritic recurrence. The efficacy 
of antiviral cover with topical steroid 
therapy has been demonstrated in the 
nonsurgical setting,’ but not in the 
denervated and transplanted cornea. 
Although studies of epithelial wourd 
healing in rabbits do not demonstrate 
deficiencies in healing time relative to 
controls when topical antiviral drugs 
are applied,“ antiviral drugs applied 
to healing epithelium, however, do 
produce detectable biomicroscopic and 
histologic changes"* and are incorpc- 
rated into epithelial and stromal 
cells.* Antiviral agents diminish the 
strength. of corneal wounds, ™“ an 
adverse effect worsened by concomi- 
tant use of topical steroids. Antiviral 
toxic effects demonstrated in the epi- 
thelium and the stromal wound of 
otherwise normal rabbits may not be 
directly applicable to the more com- 
plex situation of human keratoplasty. 
The implication, however, is that a 
potential exists for significant toxic 
effects in intact donor epithelium, the 
host epithelium that slowly replaces it, 
and finally the crucial donor-host 
wound. It would appear that antiviral 
cover may significantly and adversely 
affect. epithelial healing and the don- 
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or-host wound with little demonstra- 
ble advantage ir the prevention of 
postkeratoglastic herpetice recur- 
rences. 

The relation of an increase in the 
recurrence: rate ef herpetic keratitis 
with increasing follow-up has been 
recently noted® snd is substantiated 
by the findings ir our series. Seventy- 
eight percent of herpetic recurrences 
in these patients were responsive to 
topical medications and did not signal 
the onset of progressive corneal dis- 
ease in eyes that were otherwise 
uncomplicated. The major eomplica- 
tions arose from: bacterial superinfec- 
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tion or persistent epithelial defects in 
eyes receiving intensive corticosteroid 
treatment. The dilemma of antiviral 
cover may be alleviated by a potential- 
ly less toxic antiviral, such as acyclo- 
guanosine.” 
Penetrating keratoplasty is an al- 
ternative available in the manage- 
ment of herpetic keratitis. The prog- 
nosis is variable and relates to the 
structural changes and inflammatory 
activity that are consequent to herpet- 
ic disease. Surgery in herpetic corneal 
disease is not a panacea and is often 
complicated postoperatively. It de- 
mands closer postoperative serutiny 
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Erosive-Ulcerative Herpes Simplex Blepharitis 


Univ-Doz Dr Ido Egerer, Dr Angelika Stary 


® in 28 subjects the diagnosis of an 
erosive-ulcerative herpes simplex bleph- 
aritis was confirmed by laboratory tests. 
The clinical manifestations were charac- 
terized by the presence of erosions of the 
__intermarginal portion of the lid or the 
presence of skin ulcers located at the lid 
margin or the combination of both fea- 
tures, and usually by an absence of vesic- 
ular eruptions. Erosions of the intermargi- 
nal portion of the lid can readily be made 
visible by staining with fluorescein. The 
involved lid portion usually exhibits mild 
swelling and tenderness. on palpation: 
Conjunctival injection usually is most pro- 
nounced adjacent to the lid lesion, the 
regional lymph nodes being swollen. 
Laboratory confirmation can be achieved 
readily by the indirect immunofiuores- 
cence technique. The treatment modality 
consists of the combination of antibiotic 
and virustatic ointments. ; ' 

(Arch Ophthalmol 98:1760-1763, 1980) 


rosive-ulcerative herpes- simplex 

blepharitis distinguishes -itself 
from the typical herpes infection of 
the lid by the lack of vesicles and the 
presence of intermarginal erosions, 
skin ulcers situated next to the lid 
margin, or by the combination of both 
features.” Since this herpetic eye 
infection has not as yet been widely 
recognized, we are presenting our 
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data on 28 immunologically proved 
eases of this. disease, outlining the 
common clinical characteristics that, 
in most cases, will lead to a correct 
diagnosis, 


MATERIALS AND METHODS 


In 28 subjects with the clinical diagnosis 
of erosive-ulcerative herpes simplex bleph- 
aritis, and in an additional seven patients 
with a dubious diagnosis, scrapings from 
the bulbar conjunctiva and the base of the 
effluorescences were obtained; herpes sim- 
plex virus: infection subsequently was ver- 
ified -by applying the indirect immuno- 
fluorescence technique according to. the 
method outlined by Taber et al‘ and Gard- 
neret al.‘ For double-blind controls, smears 
were obtained from nonherpetie ocular 
conditions; further controls were achieved 
by using brain Abklatsch specimens from 
infected and noninfected mice puppies. 
The appropriate smears were evaluated 
using the fluorescence microscope. 


REPORT OF CASES 
Case 1.—A 48-year-old woman had mild 
irritation of her right eye lasting for two 
days. Four days before her visit, she had 


noticed fever blisters at her lower lip. In|. 
‘the past she had suffered from recurrent 


herpes labialis but had never before experi- 
enced an ocular herpes infection. On exam- 


ination, the fever blisters were confined to. 


the lower-lip, the remainder of her face 
being unaffected except for the right eye: 
here hyperemia of the nasal portion of the 
bulbar conjunctiva was conspicuous. 
Biomicroscopic examination disclosed 
the presence of a single shallow erosion 
nasally (Fig 1) of the intermarginal portion 
of the upper lid, which was even more 
distinct following staining with fluores- 
cein. A local moderate swelling of the 
upper lid was confined to the affected area 
exhibiting tenderness on palpation. Follic- 


“was established, 


ular swelling of the tarsal conjunctiva of 
the upper lid was noticed; the cornes was 
unaffected, The ipsilateral preaur:cular 
and» submandibular lymph nodes were 
enlarged and slightly tender on palpation. 
The tentative diagnosis of an erosive-type 
herpes “simplex blepharitis was made; 
scrapings were obtained from the erosion 
as well as the bulbar conjunctiva and. sent 
for immunofluorescence studies. The lid 
scrapings were positive for herpes simplex 
virus infection, but. the conjunctival serap- 
ings were negative. Therapy consisted of 
the local application of vidarabine eint- 
ment and 0.5% chloramphenicol ointment 
five times and three times daily, respec- 
tively. The intermarginal erosion healed 
completely after four days of treatment. 

Case. 2.—A 28-year-old woman was seen 
because of pain in the left eye for one day. 
The patient could not recall any previous 
herpes infections anywhere. The left eye 
displayed severe swelling of the upper lid, 


- its intermarginal portion disclosing three 


distinct erosions temporally measuring 
about 1.5 mm each; fluorescein staining 
rendered them more readily visible (Fig 2). 


“The affected lid portion was tender on 


palpation, the adjacent bulbar conjunct va 
displayed severe hyperemia, and the tarsal 
portion showed follicular swelling. The cor- 
nea was unaffected. Regional preauricu.ar 
and submandibular lymph nodes were 
enlarged and tender. A tentative diagnosis 
of erosive-type herpes simplex blepharitis 
and scrapings were 
obtained from the intermarginal erosions 
as well as from the bulbar conjunctiva for 
immunofiuorescence screening. Herpes 
simplex virus infection was verified in the 
lid-serapings but proved negative in the 
conjunctival scrapings. Local therapy wes 
initiated with vidarabine and 0.5% chlor- 
amphenicol ointment four times a day and 
concluded at day 12, the lesion having 
regressed completely. 

Case 3.—-A 48-year-old man suffering 
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Fig 1.—Singie 
herpes simpiex -blepharitis. 
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fromere emt facial herpes simplex infec- 
tions ever blisters at tae upper lip and 
aroawd the right nostril aswell as discom- 


right eye. Ocular examination 
ae oresence of two small inter- 
vrogions at the lewer lid situated 
sh ether, Their actual dimensions 
appreciated after fluorescein 
affected lid portion was mod- 
and the adjacent bulbar 
ildly injected associated with 
ne fellcles at the bulbar conjunctiva. 
Regronal ivmphadenopatay was noticed; 
the cornea was inconspieuous. Scrapings 
fre intermarginal erosions proved 
r herpes simplex virus infection; 
frem the conjurcetiva were nega- 
ant with vidarabine together 
<ture of oxytetracycline and poly- 
ifate (1% Terramycin Ointment) 
was initia The following day, an ero- 
sion of the skin of the lid adjacent to the 



















interme erosion wes noticed (Fig 3). 
Both lesing healed completely and simul- 
aneously ater eight days. 






ory diselosed recurrent labial herpes 
alex nfections: however, this was pres- 
y ac. the case. On ocular examination, 
gle ulcer of the skin measuring about 2 
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termarginal erosion as sole manifestation of 


Combined lesions—intermarginal erosion and adjacent 








Fig 2.—Group of intermarginal erosions. 





Fig 4.—Ulcer of skin close to lid margin as sole manifestation of 


herpes simplex blepharitis. 


mm was noticed close to the margin of the 
lower lid (Fig 4). The surrounding skin 
exhibited moderate swelling and redness. 
The intermarginal lid portion was incon- 
spicuous, the bulbar conjunctiva mildly 
injected, the tarsal conjunctiva displayed 
mild follicular swelling, but the cornea was 
unaffected. Scrapings obtained from the 
skin ulcer and the conjunctiva Were exam- 
ined as mentioned previously; both proved 
positive for herpes simplex virus infection. 
Local application of vidarabine ointment 
was initiated four times a day for 12 days, 
after which time the lesion had healed 
completely. 


RESULTS 


Of the total of 28 cases clinically 
diagnosed as erosive-ulcerative herpes 
simplex blepharitis, the diagnosis was 
confirmed by the indirect. immuno- 
fluorescence technique in 26 persons. 
In one case the smear could not be 
evaluated conclusively; in another, the 
material obtained from the scraping 
proved to be too scanty. Of seven 
further subjects in whom the clinical 
diagnesis was uncertain, only two 
proved to have a positive smear. 
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The results of the 2&cases in which 
the diagnosis was confirmed by the 
immunofluorescence technique are 
summarized as follows: 


No. of patients 


M 14 

F 14 
Age, yr 6-71 
No. of eyes 

Right 11 

Left 16 

Both 1 
Lid involvement 

Upper 14 

Lower 13 

Both 1 
Intermarginal erosioa 16 
Skin ulcer 23 
Combined 11 
Positive immunofluorescent 

smear 

Conjunctiva 6 

Erosions 26 


Different age groups did not show 
any one dominant mode of infection. 
Conjunctival injection was present in 
all but nine cases; of these, seven had 
skin ulcers next to the lid margin, and 
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two had combined intermarginal and 
skin lesions. Overall, the number of 
intermarginal erosions ranged from 
one to six (mean, 2.3) extending from 
1 to 4 mm in length; skin ulcers ranged 
from one to three in number (mean, 
1.5), measuring 3 to 6 mm. From all 
the conjunctival smears, only six 
proved to be immunologically posi- 
tive—five in patients with a combined 
lesion and one in a patient with a skin 
ulcer only. Nevertheless, in the pre- 
sence of intermarginal erosions, the 
tarsal conjunctiva usually displayed a 
follicular type conjunctivitis; pseu- 
domembranes were never encoun- 
tered. As a rule, patients with skin 
ulcers alone exhibited simple hyper- 
emic conjunctivitis. In all patients the 
cornea was unaffected. 

The “Report of Cases”. disclosed 
that the majority of patients suffered 
from recurrent. facial» herpes infec- 
tions, and actually eight patients dis- 
played a concomitant herpes infec- 
tion. Six had herpes labialis, and two 
had nasal herpes; however, there was 
no. continuous spread to the.ocular 
region, Only in three cases were her- 
petic vesicles noticed concomitantly at 
the lids. In one case the vesicles 
appeared after discovery of an inter- 
marginal erosion. 

As a treatment modality, a combi- 
nation of antibiotic and virustatic 
ointment (usually vidarabine) was 
applied; the average healing time 
ranged from three to 12 days (mean, 
six days) depending on the extent of 
the lesion. 

In seven other patients the clinical 
diagnosis of erosive-ulcerative herpes 
simplex blepharitis was considered 
uncertain; only two cases actually 
proved to have a positive smear. Of 
the five remaining cases, four exhib- 
ited an erosion of the skin next to the 
lid margin, and one showed clear vesi- 
cles at the intermarginal portion of 
the lid. 


COMMENT 


The classic herpes simplex infec- 
tion involving the lids is characterized 
by the presence of a crop of vesicles of 
pinhead size situated on a swollen, 
slightly erythematous base, typically 
unilateral in distribution.» The vesi- 
cles may at times preferentially 
involve the lid margin as well as peri- 
ocular skin.* Other authors also impli- 
cated the lid margin as a possible site 
of herpes infection. In 1937, Gran- 
ström” described vesicles at that par- 
ticular location, and Braley® men- 
tioned the possibility of small vesicles 
along the cilia line developing into 
small ulcers. Nauheim and Sussmann’ 
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pointed out that, besides vesicular 
eruptions at the lid margin, eschars of 
the skin of the lid may actually repre- 
sent manifestations of herpes infec- 
tion. To our knowledge, no reports 
exist in the literature about erosive- 
ulcerative type of herpes simplex 
blepharitis except the description pub- 
lished by Egerer et al? 

The clinical picture of erosive-ulcer- 
ative herpes simplex blepharitis is 
characterized by the presence of a 
single or several erosions measuring 1 
to 3 mm in length and loeated at the 


-intermarginal portion of the lid, by 


the appearance of one to three skin 
ulcers measuring 3 to 5 mm adjacent 
to the lid margin, and possibly a com- 
bination of both manifestations, 
usually in the absence of any periocu- 
lar vesicular eruptions. The upper lid 
is somewhat more commonly involved 
than the lower lid. The affected lid 
portion usually exhibits slight local 
swelling and tenderness on palpation; 
in addition, mild conjunctival injec- 
tion of the bulbar conjunctiva may be 
present especially adjacent ‘to. the 
lesion; in the presence of intermargin- 
al. erosions, the tarsal conjunctiva 
exhibits follicular conjunctivitis. The 
cornea is unaffected, and the regional 
lymph nodes usually are enlarged and 
tender on palpation. The skin ulcer 
may be covered by a crust rendering 
the lesion inconspicuous. The absence 
of typical vesicular eruptions may 
account for the failure to suspect the 
proper clinical diagnosis. Actually, 
diagnostic proof can only be obtained 
by laboratory. methods. After consid- 
ering all the available laboratory 
tests, we have found the indirect 
immunofluorescence technique to be a 
quick and reliable method. 

An analysis of 28 proved cases of 
erosive-ulcerative herpes simplex 
blepharitis enabled us to formulate 
certain clinical characteristics. The 
most pertinent features are tabulated 
in “Results.” No special age group 
could be singled out, the age distribu- 
tion varying from early childhood to 
more than 70 years, and no certain age 
group had a specific lesion dominate. 
The disease usually will be confined to 
one eye; we recorded bilaterality only 
once. 

Most patients have one to three skin 
uleers next to the lid margin or a 
combination of skin ulcer and inter- 
marginal erosion. In some instances 
erosions of the intermarginal lid por- 
tion will be the sole manifestation of 
this disease (intermarginal type): ero- 
sions may actually range from one to 
six in number and 1 to 4 mm in length, 
usually appearing next to each other. 


The skin ulcers range from one to 
three in number, measuring 3 to 6 mm 
each. The upper lid is somewhat more 
commonly involved than the lower lid. 
Hyperemia of the bulbar conjunctiva 
is found in most cases in the presence 
of intermarginal erosions usually as- 
sociated with follicular swelling of the 
tarsal conjunctiva. Conjunctival 
smears may prove positive in about 
25% of intermarginal type lesions. 

Positive conjunctival smears point 
to the fact of a possible viral spread 
from the original lid lesion, thus pos- 
ing a potential threat to the cornea. 
Since scrapings from lid lesions were 
positive in all our patients in whom 
the clinical diagnosis had been sus- 
pected with considerable certainty, 
one can conclude that actually the 
clinical picture of the disease is char- 
acteristic enough to allow a correct 
diagnosis to be made in most 
instances. In our patient group, the 
indirect. immunofluorescence tech- 
nique has proved to be a reliable and 
useful laboratory test, particularly 
since virus-infected cells at the base of 
erosions and ulcers are readily accessi- 
ble to scraping. We have purposely 
given preference to the indirect 
immunofluorescence technique vs the 
direct method, especially since the 
former yields a more intense fluores- 
cence offering more dependable re- 
sults. 

A great number of patients offered 
a history of recurrent fever blisters in 
the past, but only eight patients had a 
concomitant herpes infection else- 
where when first examined (labial 
herpes ‘in six and nasal herpes in two 
eases). Merely. four probands dis- 
played concomitantly herpetic vesicles 
at the lids; in one case, the vesicles 
followed the initial appearance of an 
erosive-ulcerative lesion. Erosive- 
ulcerative herpes simplex blepharitis 
thus represents a separate entity 
usually unassociated with herpetic 
vesicles at the lids and occasionally 
appearing in conjunction with labial 
and nasal herpetic eruptions. We have 
found erosive-ulcerative herpetic sim- 
plex blepharitis to be much more prev- 
alent than the typical vesicular her- 
petic lid eruption. The predilection of 


herpes simplex virus infection for the 


lid margin is actually in accordance 
with the common site of this disease, 
ie, mucocutaneous junctions. The laek 
of typical vesicles in this type of 
herpes blepharitis may be attributable 
to the fact that, though histologically 
herpetic skin lesions in the early stage 
are characterized by intraepidermal 
vesicles resulting from ballooning and 
disintegration of infected epidermal 


Herpes Simplex Blepharitis—Egerer & Stary 








cells, che thin epithelial iayer of the 
- intermarginal Ld portion will erode 

readily (erhanced by blinking), thus 
inhibiting the formation of macro- 
seopically visibse blisters. The same 
may be true for the skir adjacent to 
the lid margin: which is exposed to 
constant mechanical stresses during 
lid closure and:subject te maceration 
oy teur overflow. 

Erosions nex:. to the lid margin may 
possibly ve the result of ruptured vesi- 
cles“; however, it has been our experi- 
ence thet, as a rule, skin ulcers are 
present without signs of antecedent 
vesicles, thus obscuring their herpetic 
origins. Erosions at the lid margin 
furthermore are inconspicuous; they 
may be readily overlooked. A clear 
picture of ther true extent can be 
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He soon shifted his interest to p 
epidemies in his native Cuba. In 1 
Havana Royal Academy of Scie 
substance, perhaps an amorpho 
the yellowfever victim to a ne 


controlling yellow fev 
Panama Canal. The 
Cuban gov 
ally recog 


obtained by staining the lid with fluo- 
rescein; the latter technique, though 
frequently applied in herpetic kerati- 
tis, has not been widely mentioned in 
lid lesions. 

Our patients were treated by. a com- 
bination of antibiotic and virustatic 
ointments. The healing time ranged 
from three to 12 days, depending on 
the extent of the lesion; the intermar- 
ginal erosions usually healed faster 
than skin ulcers. It cannot be stated 
with certainty that the virustatic oint- 
ment had any accelerating effect on 
healing; however, we believed its 
application was indicated, because the 
nature of the erosions allowed the 
virustatic ointment free access to the 
infectious agent (in contrast to nonul- 
cerated fever blisters). Furthermore, 
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Areas of Endeavor.—Carlos Finlay (1833- 
parents.in Cuba and received his educatio 
States. He studied medicine at the Jeffe 
and graduated in 1855. Dr Finlay 
practiced medicine and ophthalm 
several articles on diverse medi 
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gists Who Became Famous in Other 
1915). Finlay was born of English 
n in France, England, and the United 
rson Medical College in Phřadelphia 
took training in ophthalmology in Paris and 
ology on his return to Cuba. He published 
eal subjects (several being ophthalmologic 
subjects), among them articles on exophthalmos and the surgery of «ataracts. 
ublic health problems and the yellow fever 
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ernment in honor of Dr Finlay. He died in Havana as aminternation- 
nized authority on tropical diseases. His father had been an ezulist and 
his son, Dr Carlos E. Finlay, was the first professor of ophthalmolezy at the 
University of Havana. 





we intended to prevent spread of the 
virus from the lid margin to the con- 
junctiva and cornea: Actually, con- 
junctival scrapings proved positive for 
herpes simplex virus inZection in six 
cases. 

In our experience, erosive-ulcera- 
tive herpes simplex blepharitis is 
more prevalent than the-vesicular her- 
petic eruption of the lids, its clinical 
picture being characterstic. Thus, its 
proper recognition wil lead to an 
appropriate therapy—possibly pre- 
venting local spread ef the herpes 
simplex virus. 


‘Nonproprietary Name and 
Trademark:ol Drug 


Vidarabine-Vira-A ‘Opiithalmic Oint 
“ment: : 
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Mycobacterium bovis Infection of the Conjunctiva 


Thomas J. Liesegang, MD, J, Douglas Cameron, MD 


< @ An elderly woman from Minnesota 
. had. bilateral bulbar conjunctival nodules 


` that proved to be caused by Mycobacteri- 


um bovis. She was found to have active 
“miliary tuberculosis; only pulmonary and 
ocular involvement was confirmed. She 
had a history of tuberculosis but no recent 
exposure or intercurrent illness. The case 
was unusual in that the endogenous infec- 
tion caused bilateral bulbar symptoms but 
no palpable lymphadenopathy and no oth- 
er organ involvement. This case demon- 
strates many of the basic tenets on the 
course of tuberculosis in humans. Triple 

' chemotherapy was administered, and the 


. > patient had a slow but definite clinical 


response. 
(Arch Ophthalmol 98:1764-1766, 1980) 


Tuberculosis of the conjunctiva is 

exceedingly rare and the subject of 
only a few scattered reports in the 
literature.'* Woods,’ in his treatise on 
ocular tuberculosis, did not. even-men- 
tion conjunctival tuberculosis; Most 


previous cases occurred im- young 


patients and probably were associated 
with the introduction of the orga- 


nisms by direct inoculation or exten- 


sion from surrounding tissues. 

This report presents an unusual 
ease of bilateral bulbar. conjunctival 
tuberculosis. of endogenous origin as- 
sociated with miliary tuberculosis in 
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an elderly woman from Minnesota. 
Moreover, the culture of the conjuncti- 
val lesion, as well as sputum and gas- 
tric washings, demonstrated Mycobac- 
terium bovis as the incriminating 
organism. 


REPORT OF A CASE 


A 68-year-old retired nurse noted a red 
swelling on the lateral aspect of the-left 
bulbar conjunctiva in May 1979. This swell- 
ing gradually enlarged for three weeks, 
and then a similar lesion developed on the 
medial aspect of the right bulbar conjuncti- 
va. Both conjunctival lesions, which were 
reddish-yellow, firm nodules with a central 
area of necrotic ulceration, continued to 
enlarge. In July 1979, the lesion of the left 
eye was excised at the base; the patient 
was referred to the Mayo Clinic, and the 
biopsy tissue was sent for evaluation. 

All of her life, she had resided in a 
farming area in Minnesota, but she had 
had no direct exposure to animals. She had 
not-drunk raw milk recently and had no 


family history of tuberculosis. As a student - 


nurse in 1931, she had been exposed tô a 
patient with tuberculosis and later. had a 
“markedly positive” reaction to the tuber- 


culin skin test, but a chest roentgenogram. 
in 1969 had been “normal.” She had been a 
housewife since 1950 and had lived alone > 


since 1970. Other than her ocular problem, 
she had no symptoms except for an occa- 
sional night sweat during the preceding 


three. weeks. She had no known medical — 


disorder and was taking no medication. 
On examination, the patient had a red- 
dish-yellow nodule (0.8 x 0.8 x 0.8 em) 
with a small central area of necrotic ulcer- 
ation.on the right bulbar conjunctiva (Fig 
1). The rest of the surrounding conjunctiva 
showed minimal injection with no papillary 
or follicular response, and the remainder of 
the anterior segment was normal. The left 
eye had a similar residual nodule (the 
biopsy site) with a comparable mild sur- 


rounding injection (Fig 2). There were no 
palpable preaurieular or cervical lymph 
nodes. The visual acuity and results of a 
dilated fundus examination were normal in 
both eyes. 

A conjunctival biopsy specimen showed a 
chronic granulomatous inflammatory infil- 
trate with multiple acid-fast bacilli on spe- 
cial stains (Fig 3 and 4). Tube-dilution 
sensitivities of this organism were as fol-~ 
lows: streptomycin, 2.0 ug/ml; isoniazid, 
0.2 pg/mL; ethambutol, 7.5 ng/mL; and 
rifampin, 1.0 pg/mL. |. 

Scrapings taken from the center of both 
conjunctival lesions were positive for acid- 
fast bacilli on Ziehl-Neelsen stain, but 
more intensely positive on Truant’s atra- 
mine-rhodamine fluorescein stain? (Fig 5). 
A chest roentgenogram demonstrated a. 
pattern of active interstitial miliary tuber- 
eulosis in the lungs (Fig 6), and the patient 


-was hospitalized. Medical workup did not 


disclose evidence of active tuberculosis in 
other organs. A complete blood cell count 
and results of blood chemical analyses were 


: normal, as were fungal serologic findirgs. 


Conjunctival tissue, sputum, and gastric 
washings all yielded M bovis in three weeks 
on Léwenstein-Jensen and Middlebrook 


_ 4H10 and 7H11 agar. Differentiation from 


miliary tuberculosis was made on the basis 


of several tests previously reported from 


this institution.’ 

The patient was treated daily with isoni- 
azid, 300 mg orally, rifampin, 600 mg oral- 
ly, pyridoxine hydrochloride, 50 mg ora ly, 
and streptomycin sulfate, 1 g intramuscu- 
larly, during a one-month hospitalization. 
The pulmonary lesions gradually resolved, 
and the conjunctival lesions decreased in 
size and intensity, although they were still 
evident at four months. 


COMMENT 


No previous cases of conjunctival 
tuberculosis are on file at the Mayo 
Clinie. Most cases of conjunctival 
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Fig 1.—Hyperpiastic bulbar conjunctival 
nodule in right eye. Culture of cestral 
necrotic area yielded Mycobacterium bo- 
vis. 

















Fig 2.—Lesion in left bulbar ccrjunctiva 
after biopsy, Even at this stage. culture of 
central area yielded Mycobacterium bo- 
vis. 





Fig 3.—Subconjunctival tissue from left 
eye shows epithelioid cells and nomca- 
seating granulomas (hematoxylin-ecsin, 
original magnification x 400). 


Fig 4.—Biopsy specimen from: teft bulbar 
conjunctiva shows acid-fast bacilli (Ziehl- 
Neeisen, original magnificatiom x 600). 





Fig 6.—Chest roentgenagram on admis- 
sion shows active mijar» tuberculosis in 
both lungs. 





Fig 5—Flvorescence microscopy of tubercle bacilli (Truant’s auramine+hodamine, 
ongina: magnification x 300). 


than the pulmonary tract, is the most 
frequent portal of ertry in humans. 
Most cases of M bevis tuberculosis 
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herds (with eradication of reactors), 
and tracing of diseased meats to their 
farms of origin has virtually elimi- 
nated M bovis from North America 
today’; only rarely are cattle reactors 
found. In fact, humans have been 
implicated as the source of some herd 
infections.” Person-to-person trans- 
mission of M bovis is rare." 

Most cases of M bovis and M tuber- 
culosis infection today are the result 
of recurrences of previous infections 
from years ago. Because of these “en- 
dogenous reinfections,” as this. case 
presumably was, M bovis is now com- 
monly seen in elderly persons who had 
drunk raw milk as children. Myers’ 
estimated that in 5% of patients with 
a primary complex, the walls of the 
primary lesions may resorb and the 
tuberculosis- organism, which may 
have been confined for many years, 
may be liberated. In his vast experi- 
ence, he did not believe that fatigue, 
diet, or intercurrent illness had any 
influence on this occurrence. 

The miliary pattern of tuberculosis, 
ln which there is diffuse spreading 
- throughout the lungs and the body, is 
more commonly seen with M tubercu- 
losis than with M bovis. In this exten- 
sive process, the defense mechanisms 
are overwhelmed and, presumably, 
disease becomes established through- 
_ out the body; nonetheless, it can rarely 
be detected clinically or at autopsy 
except in the lungs, despite positive 
blood cultures. In this patient, the 
conjunctival lesions were apparently 
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the result of miliary spread via the 
bloodstream, although an exogenous 


source infecting by means of the 
patient’s saliva or sputum cannot be 
discounted. In tuberculosis, if one 
paired organ is affected, the other 
paired organ is more likely to be 
affected than a different organ. In 
our patient, lesions existed in. both 
bulbar conjunctiva but could not be 
detected clinically elsewhere in- the 
body. 

Mycobacterium bovis has been. re- 
ported as a primary exogenous: con- 
junctival infection that originated 
from infected cows in a series of four 
patients,” but it has not been reported 
as an endogenous conjunctival infec- 
tion. Even in rural Minnesota today, 


M bovis is only rarely seen; only six- 


cases among 2,086. patients with 
pulmonary tuberculosis were seen at 
the Mayo Clinic between 1954 and 
1968.’ 

Tuberculosis of the conjunctiva can 
assume different forms, depending on 
the mechanism of infection. (exoge- 
nous. vs, endogencus) and perhaps 
depending on the state of immunity or 
allergy of the individual patient. It is 
usually an exogenous, unilateral, pal- 
pebral conjunctival lesion with preau- 
ricular and cervical lymphadenopathy. 
Nodules can occur on the conjunctiva 
and may be ulcerative or hyperplastic, 
or a combination of both. The patho- 
logic changes can vary but commonly 
show a well-developed giant cell reac- 
tion. in a mass of epithelioid. cells 
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surrounded by a zonular round cell 


infiltration. Coagulative necrosis and 
-easeation frequently occur as toxic 


reactions to the tubercular organism. 

The rarity of this organism as a 
cause of tuberculosis may relate in 
part to the specific culture require- 
ments for optimal recovery of the 
clinical isolate.’ Differentiation from 
other causes of tuberculosis is impor- 
tant because the bovine strain shows. 


‘more drug resistance,'' and considera- 


tion then has to be given to tracing 
the disease to the animal or herd of 


„origin: 


The use of Truant’s auramine- 
rhodamine stain for mycobacteria and 
fluorescence microscopy in this: case 
yielded a definite diagnosis more 
quickly than did the standard Ziehl- 


‘Neelsen procedure, in which only a 


few suggestive organisms could be 
seen on the original smear. 

This case demonstrates many of the 
basic tenets about the course and 
recurrence of tuberculosis that were 
debated at the turn of the century by 
the experts. The conjunctival disease 
in this patient probably represents an 
endogenous infection from a miliary 
process, which was the result of reacti- 
vation of a primary infection of M 
bovis from many years previcusly. 
With the present infection, the pa- 
tient had: selective bilateral invoke 
mentof the bulbar conjunctiva (which 
had not been involved previously} and 
lungs without clinical evidence’ of 
tuberculosis in other organs. 
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Conjane etival Hyperemia and Corneal Infilkzates 
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-e For three cosmetic soft contact lens 
wearers whe chemically disinfected their 
lenses; cconsunstival hyperemia and ante- 
rior stromaliinf trates of the:cornea devel- 
oped. When the conjunctival hyperemia 
and corneal infiltrates resolved, two of the 
three patierts were challenged with their 
chemically disinfected soft contact 
jenses, witt reappearance of the conjunc- 
tival and cerneal reactions. Bacterial cul- 
tures of the conjunctiva, lids, lens cases, 
Jens: solutions, and eye cosmetics were 
not helpful. Cenjunctival cultures for ade- 
‘novires emi calamydial titers were nega- 
tive, Giemsa stain of conjunctival scrap- 
ings shewed a few monenuclear cells, 
polymorshonuclear leukocytes, and rare 
eosinophils out no inclusion bodies. 
Occlusive patch. tests and intradermal 
tests showed positive delayed hypersen- 
sitivity reactions to the chemical disinfec- 
tantsan aifthree patients. Occlusive patch 
tests: with thimerosal suggested that this 
preservative was responsible for the reac- 
tions. Delayed hypersensitivity to thimero- 
sal may péay a role ir the development of 
the conjunctival hyperemia and corneal 
intiltates:deccribed in these patients. 

(Arch Goh thalmol 98:1767-1770, 1980) 
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orneal complications with the use 

of soft contact lenses include 
decreased corneal sensation, punctate 
epithelial keratitis, epithelial micro- 
cysts, filamentary keratitis, subepi- 
thelial opacities, stromal edema, stro- 
mal opacities, bacterial and fungal 
ulcers, and neovascularization,'* This 
report describes conjunctival hyper- 
emia and anterior stromal infiltrates 
of the cornea in three cosmetic soft 
contact lens wearers chemically disin- 
fecting their lenses. The conjunctival 
hyperemia. and corneal infiltrates 
were associated with delayed hyper- 
sensitivity reactions to the chemical 
disinfectants and their preservative, 
thimerosal. 


MATERIALS AND METHODS 


Intradermal tests and occlusive patch 
tests were performed with the following 
solutions: Preflex (sodium chloride, sodium 
phosphate, tyloxapol, hydroxrethylcellu- 
lose, and polyvinyl alcohol preserved with 
0.004% thimerosal and 0.2% edetate disodi- 
um), Flexcare (sodium chloride, sodium 
borate, and boric acid preserved with 
0.001% thimerosal, 0.1% edetata disodium, 
and 0.005% chlorhexidene), Dacriose (sodi- 
um chloride, potassium chlorida, and sodi- 
um phosphate preserved with benzalkoni- 
um chloride and edetate disedium), and 
0.004% thimerosal. 


Occlusive patch tests were performed by 
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soaking 2 x 2-em gauze pads in Preflex, 
Flexcare, Daeriose, and thimerosal. The - 
gauze pads were applied tolifferent areas 

of the forearm and. covere«. securely with 

impermeable: tape. The test sites were 

examined at 48 and 72 hours. 

Intradermal testing was performed with 
0.1-mL. injections of Prélex, Flexcare, 
Dacriose, and thimerosal as different sites 
of the forearm using a. -emL tuberculin 
syringe and a 25-gauge needle. The injec- 
tion. sites were examined for the first 30 
minutes after injection awd at 24.and 48 
hours after injection, 


REPORT OF CASES 


Case 1.—A 24-year-old. woman with no 
history of allergies had worn soft contact 
lenses using heat. disinfection for three 
years without problems. fhe then started 
wearing soft contact lenses; she cleaned 
the lenses with Preflex and soaked and 
rinsed them with Flexcare. Approximately 
ten days later, symptoms wf itchy, red eyes 
developed, with the left eye being worse 
than the right. She discontinued wearing 
the lenses and was treated with fluoro- 
metholone drops four times each day for 
bilateral corneal lesions. which did not 
improve after several days. She was then 
given 0.1% topical dexamethasone alcohol 
suspension four times each day and 20 mg 
of oral prednisone each cay for one week. 
Approximately one monta after her symp- 
toms began, the patient was examined at 
the Eye and Ear Hospital of Pittsburgh. 
She had not worn her conzact lenses during 
this period except for several days one 
week before her examinstion. 

On examination her visual acuity with 
correction was 20/25 in zhe right eye and 
20/80 in the left eye. There were no palpa- 
ble preauricular or submandibular nodes. 
Slit-lamp examination showed normal lid 
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margins and lashes. Diffuse conjunctival 
hyperemia and edema were noted bilater- 
ally. A mild, mixed follicular-papillary 
response was present in both upper lids. 
The periphery of both corneas showed 
anterior stromal infiltrates up to 1 mm in 
diameter, with occasional extension to mid- 
stroma. The peripheral infiltrates were 
present from the 6-o'clock to 9-0’clock posi- 
tions in the right cornea and around the 
entire circumference of the left cornea. 
There was no overlying staining of the 
epithelium with fluorescein. The right 
anterior chamber showed 1+ cells and 
flare, while the left anterior chamber was 
clear, i 

The patient was advised to stop using all 
medications and not to wear her contact 
lenses. During the next two weeks, the 
conjunctival hyperemia and edema and the 
corneal infiltrates gradually disappeared. 
Both soft lenses were repeatedly rinsed 
and stored in saline without preservative 
for more than one week. The right eye was 
then challenged with her right soft contact 
lens after heat disinfection. Her left con- 
tact lens was cleaned with Preflex, rinsed 
thoroughly with Flexcare, and then placed 
in the left eye. Both lenses centered well 
and had an excursion of approximately 0.5 
mm on blinking. There were no lens 
defects or deposits. Approximately seven 
hours later, the patient noted discomfort, 
photophobia, and redness in her left eye 
and removed both lenses. On examination 
the following morning, the right conjuncti- 
va and cornea were normal. The left eye 
demonstrated diffuse conjunctival hyper- 
emia and edema. The peripheral cornea of 
the left eye showed anterior stromal infil- 
trates with occasional extension to mid- 
stroma throughout its entire circumfer- 
ence. The infiltrates were dense and were 
no more than 0.5 mm in size. The overlying 
epithelium did not stain with fluorescein. 
On examination 24 hours later, the infil- 
trates enlarged to the size seen on her 
initial examination. The patient was 
treated with 0.1% dexamethasone alcohol 
suspension every two hours while awake. 
The conjunctival hyperemia and edema 
disappeared in three days and the corneal 
infiltrates in ten days. 

At the time of initial examination, cul- 
tures of the lids and conjunctiva on blood 
agar and mannitol plates showed mannitol- 
negative staphylococci from the lids and no 
growth from the conjunctiva. Cultures of 
the patient’s contact lens cases on blood 
agar and mannitol plates showed one colo- 
ny of mannitol-negative staphylococci re- 
covered from the right contact lens case 
and no growth obtained from the left 
contact lens case. Cultures of the patient’s 
eye cosmetics in trypticase soy broth were 
negative. At the time of initial examina- 
tion, Giemsa stain of conjunctival serap- 
ings showed a few mononuclear cells and 
polymorphonuclear leukocytes, as well as 
normal and degenerating conjunctival epi- 
thelial cells. When the patient was chal- 
lenged with a heat-disinfected contact lens 
in the right eye and a chemically disin- 
fected contact lens in the left eye, conjunc- 
tival serapings taken from both eyes were 
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essentially identical, with a few polymor- 
phonuclear leukocytes and mononuclear 
cells as well as normal and degenerating 
epithelial cells seen. Inclusion bodies were 
not found in any of the smears examined. 
Cultures of the conjunctiva and eye cos- 
metics for adenovirus were negative. Chla- 
mydial titers were also negative. 

Intradermal tests were performed as 
described previously. The injection sites 
were observed for 30 minutes without the 
appearance of wheals or erythema or pseu- 
dopod formation. At 24 hours the site of the 
Preflex injection showed an area of indura- 
tion and erythema of 20 x 20 mm. The site 
of the Flexcare injection showed a5 x 10- 
mm area of induration with a 10 x 10-mm 
area of erythema. Both reaction sites 
remained essentially identical at 48- hours: 
The site of the Dacriose injection appeared 
totally normal at 24 and 48 hours. 

Occlusive patch tests were performed as 
described previously. The sites of the Pre- 
flex and thimerosal applications were itchy 
and showed papules and vesicles on an 
erythematous, edematous base at both 48 
and 72 hours. The sites of application of 
Flexcare and Dacriose were negative at 48 
and 72 hours. 

Using heat disinfection and saline with- 
out preservatives, the patient has been 
wearing her soft contact lenses for more 
than four months without any symptoms 
or signs of inflammation. 

Case 2.~A 14-year-old girl with a history 
of hay fever and allergic conjunctivitis 
began wearing soft contact lenses and 
cleaned them with Prefiex and soaked and 
rinsed them with Flexcare. She discontin- 
ued wearing the lenses after several days 
because her eyes became red and irritated. 
Approximately one week later, the lenses 
were tried again, but use had to be discon- 
tinued for the same reason. Approximately 
two weeks later, the patient started wear- 
ing her lenses and experienced red, swol- 
len, itchy eyes after several days. 

On examination her visual acuity was 
20/25 in both eyes with spectacle correc- 
tion. A small, nontender right preauricular 
node was palpated. Her lid margins and 
lashes were normal. A mild, mixed follicu- 
lar-papillary response was noted in both 
upper lids. Conjunctival hyperemia and 
edema were noted bilaterally. Both corneas 
disclosed anterior stromal infiltrates. with 
occasional extension to midstroma (Fig 1 
and 2). The infiltrates ranged from 1 to 2 
mm in diameter and were scattered over 
the entire cornea. There was no overlying 
staining of the epithelium with fluorescein. 
The anterior chamber was clear in both 
eyes. During the next four weeks, the 
conjunctival hyperemia and edema and the 
corneal infiltrates improved but did not 
disappear. Topical application of 0.1% dex- 
amethasone alcohol suspension four times 
each day resulted in disappearance of the 
conjunctival reaction and corneal infil- 
trates during the next week. 

At the time of initial examination, cul- 
tures of the lids and conjunctiva on blood 
agar and mannitol plates showed one colo- 
ny of a-hemolytie streptococci and one 
colony of nonhemolytic streptococci from 


the right conjunctiva, mannitol-negative 
staphylococci from the right lid, no 
growth from the left conjunctiva, and a 
few colonies of mannitol-positive and man- 
nitol-negative staphylococci from the left 
lid. A Giemsa stain of conjunctival scrap- 
ings from the right eye showed ccnjuncti- 
val epithelial cells, a few mononuclear cells, 
rare polymorphonuclear leukocytes, and a 
rare eosinophil but no inclusion bodies. 
Conjunctival cultures for adenovirus and 
chlamydial titers were negative. No organ- 
isms were recovered from cultures of the 
patient’s contact lens cases on bloed agar 
and mannitol plates. Cultures of the 
patient's contact lens solutions were nega- 
tive for bacteria and adenovirus. 

Intradermal tests did not show wheals, 
erythema, and pseudopod formation within 
30 minutes of the injections, At 24 hours 
the site of the Preflex injection showed 
15 x 20 mm of erythema and 12 x 15 mm 
of induration. At 48 hours the erythema 
was 18 X18 mm, while the induration was 
15.x 15 mm. At 24 hours the site of the 
Flexcare injection showed 10 x 10 mm of 
erythema and induration, which remained 
unchanged at 48 hours, At 24 hours the site 
of the thimerosal injection showed 20 x 20 
mm of erythema and induration, which 
remained unchanged at 48 hours. The 
Dacriose injection site was normal at both 
24 and 48 hours. 

Occlusive patch tests were performed. At 
48-and 72 hours, the sites of the Preflex and 
thimerosal applications were itchy and 
showed papules and vesicles on an ery- 
thematous, edematous base. The site of the 
Flexcare.: application was negative at 48 
hours but was itchy and showed vesicles on 
an erythematous, edematous base at 72 
hours. The reaction at this site was not as 
intense as the reaction to Preflex or thime- 
rosal. The site of the Dacriose application 
was negative at 48 and 72 hours. 

The patient was advised to disinfect her 
lenses with heat and use saline without 
preservatives. She has been wearing her 
lenses. in this way for almost four months 
without any symptoms or signs of inflam- 
mation. 

Case 3.—A 37-year-old man with no his- 
tory of allergies had worn hard contact 
lenses for 12 years without problems. The 
patient started to use soft contact lenses 
and cleaned them with Preflex and rinsed 
and soaked them in Flexcare. Approxi- 
mately two weeks later, the patient began 
to experience red, itchy eyes but continued 
wearing his lenses. These symptoms per- 
sisted for one month before examination at 
the Eye and Ear Hospital of Pittsburgh. 

On initial examination his visual acuity 
with correetion was 20/20 in each eye. No 
preauricular or submandibular nodes were 
palpable. Slit-lamp examination showed 
normal lid margins and lashes. A mild, 
mixed follicular-papillary response was 
noted on the tarsal plates of both upper 
lids. Both eyes showed diffuse conjunctival 
hyperemia and edema, with the left being 
greater than the right. Numerous anterior 
stromal infiltrates with occasional exten- 
sion to midstroma were scattered over the 
entire right cornea and were also found in 
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infiltrates of cornea seen in broad 





beam. 


injection showed 8 x 10 mm of erythema 
and induration and at 48 hours 5 x 10 mm 
of erythema and induration. The site of the 
Dacriose injection was negative at both 24 
and 48 hours. 

Occlusive patch tests were performed. At 
48 and 72 hours the sites of the Preflex, 
Flexcare, and thimerosal applications were 
itchy. and showed vesicles and papules on 
an erythematous, edematous base. The site 
of the Dacriose application appeared 
normal at 48 and 72 hours. 

Using heat disinfection and saline with- 
out preservatives, the patient has been 
wearing his soft contact lenses without 
symptoms and signs of inflammation for 
approximately three months. 

Occlusive patch tests and intradermal 
tests with Preflex, Flexcare, Dacriose, and 
thimerosal were performed on five normal 
persons as controls and were all negative at 
24, 48, and 72 hours. Four asymptomatic 
soft contact lens wearers chemically disin- 
fecting their lenses with Preflex and Flex- 
care also underwent occlusive patch tests 
with the same agents, and the results were 
negative at 48 and 72 hours. 


COMMENT 


In a series of 278 patients fitted 
with therapeutic soft hydrophilie con- 
tact lenses en an extended-wear basis 
and using chloramphenicol drops 
without preservatives, 11 experienced 
stromal infiltrates.: Seven had small, 
multiple, grayish corneal infiltrates 
that were not thought to be typical 
bacterial or fungal infections and dis- 
appeared on discontinuation of use of 
the lenses. In four cases the corneal 
lesions appeared as dense, round, yel- 
lewish-white infiltrates that had a 
stormy course but responded to anti- 
biotics. They were thought to be typi- 
cal bacterial infections and resulted in 
permanent corneal searring. Bacterial 
eerneal ulcers are a threat to cosmetic 
seft contact lens wearers, and it has 
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Fig 2.—Case 2. Anterior stromal infiltrate of cornea: seen in slit 















been shown that a substantial per- 
centage of soft lens wearers are inad- 
equately disinfecting their lenses.’ 

In patients wearing . aydrophilic 
contact lenses disinfected by nightly 
storage in Lensrins and oace weekly 
soaking in 3% hydrogen peroxide for 
15 minutes, small corneal epithelial or 
subepithelial infiltrates developed 
over the entire corneal surface.’ In one 
case anterior stromal infiltrates were 
also observed. The cornea: infiltrates 
gradually resolved daring several 
months after cessatiom of lens wear. 
Poor fitting techniques: leas steepen- 
ing, and viral and bacteria: infections 
were excluded as causes. It was 
thought that the clinical picture was 
most consistent with a tox:¢ or hyper- 
sensitivity reaction to the fens itself. 

Subepithelial infiltrates n soft con- 
tact lens wearers have beer attributed 
to chlamydial infections. It is be- 
lieved that chlamydial keratoconjunc- 
tivitis may be completely asympto- 
matic and become apparens when soft 
contact lenses are warm Crops of 
subepithelial lesions centmue to ap- 
pear during a period of months or 
even years. 

Corneal infiltrates resembling ca- 
tarrhal infiltrates have ben noted in 
soft contact lens wearers." They have 
been attributed to an immunological 
reaction to staphylocaces] antigens 
because the infiltrates disappear if 
staphylococci are elimiaated from the 
eyelids. Anoxia may aiso se a factor, 
since fitting a flatter lers also alle- 


` viated the problem. 


The present report deseribes three 
contact lens wearers who =xperienced 
conjunctival hyperemia and edema 
and anterior stromal infiltrates of the 
cornea. Chlamydial titers and cultures 
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for bacteria and adenovirus: were 
negative. Smears of conjunctival 
scrapings showed rare eosinophils in 
cases 2 and 8 but no inclusion bodies. 
Poorly fitting lenses and. lens defects 
or deposits were not found in any of 
the patients. All three had cleaned 
their lenses with Preflex and soaked 
and rinsed them with Flexcare, With 
cessation of lens wear, the conjuncti- 
val reaction and the anterior stromal 
infiltrates gradually ‘disappeared in 
cases 1 and 3. Their disappearance 
appeared to be hastened by topical 
corticosteroids in case 2. When the 
patient 3 resumed wearing his soft 
contact lenses by cleaning them with 
Preflex and rinsing and soaking them 
with Flexcare, the conjunctival hyper- 
emia and edema and the anterior stro- 
mal infiltrates reappeared during the 
course of one week. When the right 
eye of patient 1 was challenged with 
the right soft contact lens after heat 
disinfection, the conjunctiva and cor- 
nea remained normal. On the other 
hand, challenging the left eye with the 
left contact lens after cleaning it with 
Preflex and thoroughly rinsing it with 
Flexcare resulted in prompt reappear- 
ance of conjunctival hyperemia and 
edema and anterior stromal infil- 
trates within 24 hours. This suggests 
that the reaction is mediated by the 
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contact lens solutions and not the lens ~ 


itself. Moreover, while using heat dis- 
infection and saline without preserva- 
tives, all three patients have been 
wearing their soft contact lenses with- 
out symptoms and signs of inflamma- 
tion for about four months in cases 1 
and 2 and three months in case 3. 
Occlusive pateh testing showed pos- 
itive contact. hypersensitivity. reac- 


-tions to Preflex and thimerosal in all 


three patients and to Flexcare in two 
of three patients. All three patients 


showed positive delayed-type hyper-. 
“sensitivity reactions to intradermal 
injections of Preflex and Flexcare. An 


intradermal injection of. thimerosal 
was done only in ease 2, with a strong- 
ly positive result. The patients did not 
show immediate reactions to intrader- 
mal injections of any of these solu- 


tions. Dacriose injections and occhi- 


sive patch tests were negative in all 
three patients. Positive intradermal 
or occlusive patch tests tc any of these 
agents were not found in normal sub- 
jects or asymptomatic contact lens 
wearers using Preflex ard Flexcare. 
Both Preflex and Flexcare contain 
thimerosal and edetate disodium. Ede- 
tate disodium is alsc found in 
Dacriose,; but intradermal and patch 
tests were negative to this solution. 
The concentration of thimerosal is 
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four times higher in Preflex than 
Flexcare, and delayed hypersensitivi- 
ty reactions were generally more 
intense with Prefiex than Flexcare. 
The present study suggests that the 
preservative thimerosal is the agent 
responsible for the delayed hypersen- 
sitivity reactions, which may play a 
role in the development of ccnjuncti- 
val and corneal reactions described in 
these patients. 

Allergic conjunctivitis and blepha- 
roconjunctivitis have been related to 
thimerosal added to eyedrops as a 
preservative because patch tests 
showed contact hypersensitivity to 


it” An-allergic contact conjunctivitis 


to thimerosal has been described in a 
soft contact lens wearer who chemical- 
ly disinfected his lenses.” Patch tests 
with. thimerosal showed a positive 
reaction, and the cause of the conjunc- 
tivitis was thought to be a contact 
allergy to thimerosal, the preservative 


~ in the storing solution. 
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Eyelid Tumors and Renal Transplantation 


Wiliam E. Stewart, MD Den H. Nicholson, MD; George Hamilton, MD; Richard R. Tenzel, MD; William H. Speacez, MD 


® The high incidence of malignant neo- 
plasms in renel ronsplant recizients and 
other immunosumpressed patients is well 
recognized. A large proportion of these 
neoplasms arescin cancers. The frequent 
occurrence of eter ocular complications, 
such as catarac, elevated intraocular 
pressure; hypertensive retinopathy, cy- 
tomegalovirus retinitis, and herpetic kera- 
titis in patients after kidney transplant. 
has also been described. This report pre 
sents the clinica’ 2nd histopathologic fea- 
tures of eyelid invelvement by keratoacan- 
thoma and squamous cell carcinoma in 
twe patients afier renal transplantation 
ang alerts ophitaurologists to the poten- 
tial for this assaciation. 

(Arch Ophthaimoi 98:1771-1772, 1980) 
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tial for the development of ocular 
adnexal tumors has not been widely 
recognized. Two patients in whom 
tumors of the eyelids developed fol- 
lowing renal transplantation are de- 
seribed in this report. 


REPORT OF CASES 


Case 1.—A 19-year-old white man had 
had chronic glomerulonephritis at age 10 
years. In spite of treatment, progressive 
renal failure ensued. At age 17 years, he 
received a renal homograft from his mater- 
nal grandmother. Graft rejection was sup- 
pressed with a continuous regimen of oral- 
ly administered prednisone and azathio- 
prine. At age 19 years, a rapidly growing 
tumor developed at the lateral margin of 
his right lower eyelid. Over a two-month 
period, the lesion grew to a diameter of 8 
mm, with an area of central ulceration (Fig 
1). Results of ocular examination were 
normal except for the lid tumor, and no 
other cutaneous lesions were present. 

After incisional biopsy disclosed dysplas- 
tic squamous cells, the lesion was excised 





Fig 1.—Clinical appearance of lid tumor 
two months after onset. indurated, 
rounded borders and area of central ulcer- 
ation with keratin plug are typical features 
of keratoacanthoma. 


en bloc, with frozen-section menitoring of 
the margins, and the defect reconstructed 
with a semicircle flap... The excised tumor 
was a keratoacanthoma, characterized by 
dysplastic squamous cells, a keratin-filled 
central crater, undermining ef the adja- 
cent normal epithelium, and cemareation 
from underlying dermis byas mflammato- 
ry infiltrate (Fig 2). During the 18-month 
follow-up period, there has bee evi- 
dence of tumor recurrence. 

Case 2.~A 34-year-old white man had 
had a renal transplant at the age of 22 
years for renal failure due to glomerulone- 
phritis. The donor kidney was obtained 
from the patient's mother. Sine transplan- 
tation, continuous immunesuppressive 
therapy with prednisone and azathioprine 
had been given. At age 33 years, he noted a 
steadily enlarging left lower eyelid lesion. 
Other cutaneous lesions were present on 
the lower lip, neck, chest, and hands. The 
patient reported frequent sunexposure. 

Following incisional biepsy of the lid 
lesion, the lesion was excised ən bloc, and 
the lid defect repaired by Mustarde cheek 
rotation flap. The excised tumor was a 
well-differentiated squameus zell carcino- 
ma (Fig 3) arising from the skin and 
extending into the tarsus. There was asso- 
ciated Meibomian duct dilation and inflam- 
mation. 

Biopsy specimens of thesother cutaneous 
lesions were interpreted as. leukoplakia 
(lip), keratoacanthoma (chest), squamous 
cell carcinoma (neck), and severe actinic 
keratosis (hand). 

Postoperative healing was uncompli- 
cated and no clinical evidence of tumor 
recurrence has been noted dering the 15- 
month follow-up period. 








COMMENT 


Cancers develop in 4% to% of renal 
transplant patients,’ ar incidence 


Fig 2.—Histologic appearance of keratoacanthoma. Left, Central crater (asterisk) is filled with 
cysplastic squamous cells and keratin, and normal epidermis is elevated in buttress configuration 
at tumor margin (arrow) (hematoxylin-eosin, original magnification x 44). Right, Dysplastic cells 
near base of crater, adjacent to Moll’s gland (asterisk), demonstrate prominent intercellular 
bridges, individual cell keratinization (arrow), and moderate nuclear pleomorphism (hematoxylin- 
eosin, original magnification x 175). 
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Fig 3.—Histologic appearance of squamous cell carcinoma. Left, Section through edge of lesion. 


Dysplastic epithelial cells forming keratin ‘“‘pearis’ extend into subepithelial: tissues where they 
mingle with chronic inflammatory cells (hematoxylin-eosin, original magnification x 10). Right, 
Dysplastic epithelium at base of lesion demonstrates dyskeratosis, nuclear pleomorphism, and 
prominent intercellular bridges (hematoxylin-eosin, original magnification x 25). 


about 100 times greater than in the 
general population.’ Of these cancers, 
skin malignant neoplasms make up 
the largest group. Although basal cell 
carcinomas are far more common than 
squamous cell carcinomas in the light- 
pigmented general populations, this 
relationship is reversed in the trans- 
plant population. The ratio of basal 
cell carcinoma to squamous cell carci- 
noma in the general population varies 
from 2:1 to 9:1, depending on geo- 
graphic location.” The majority of 
skin cancer in patients who have 
received renal transplants, however, is 
squamous cell carcinoma.**” 

The possible causes of the increased 
incidence of cancer in the renal trans- 
plant population include the suppres- 
sion of the immunologic system by 
drugs and sera contributing to the 
survival, growth, and spread of malig- 
nant cells; the possibility of acciden- 
tally transplanting tumor cells; and 
the potential carcinogenic effects of 
viruses and immunosuppressive 
agents themselves.? The effectiveness 
of immunosuppression may in fact 
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contribute to the development of can- 
cer. It has been noted that renal graft 
survival and function, at least in the 
first five to nine years after trans- 
plantation, are better in transplant 
recipients in whom cancer develops 
than in those whom it does not.** 
However, the incidence of cancer 
increases with time, and the relative 
prognosis of the cancer patient wors- 
ens.* The average peried following 
transplantation until the development 
of an epithelial neoplasm is about 
three years, with a range in one large 
series of two to 75 months.' It has also 
been observed that the behavior of 
malignant skin neoplasms is of a more 
virulent nature in the immunosup- 
pressed population, with a high inci- 
dence of multiplicity, recurrence, and 
metastases.*” 

The finding of keratoacanthoma 
and squamous cell carcinoma of the 
eyelid in two transplant recipients 
further supports the observation that 
dysplastic and malignant lesions of 
the skin occur more frequently and at 
a younger age in immunosuppressed 
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patients than among the population in 
general. Because keratoacanthoma in 
immunosuppressed patients may per- 
sist longer and recur more frequently 
after excision than in the general pop- 
ulation, and because this dysplastic 
tumor may be difficult to differen- 
tiate clinically from squamous cell car- 
cinoma, which also has a predilection 
for immunosuppressed patients, we 
recommend biopsy and excision of 
suspicious lid lesions in these patients, 
rather than expectant observation. 
The renal transplant recipient must 
be considered by the ophthalmologist 
to be at high risk not only for develop- 
ment of cataracts, glaucoma, ocular 
viral infections, and retinal vascular 
abnormalities, but also for cutaneous 
neoplasms. 
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Erect of Corticosteroids on Cataract Formation 


# While the cataractogenic effects of 
< Corticosteroles: are beyond dispute, dis- 
agreement exists «concerning effects of 
“total dose, incensity of dese, and 
“duration of acministration on cataract for- 
mation. We studied 106 adult male 
patients masthead for age, race, and 
socioeconomic Status. We compared pos- 
terior subcapsular (PSC) cataract forma- 
“tion among Wote with (39)-and without 
(67) a Histors o systemic corticosteroid 
therapy. Difference in-incidence of PSC 
opacities amangpatients with and without 
a history of ‘cocticosteroid therapy was 
Statistically significant. However, no sta- 
tistically sign’ Peant correlation was found 
between PSC opacities and total steroid 
dose, weekly: ‘tose (intensity), duration of 
dose, orage afiatient. Our findings agree 
with some recept fiterature that suggests 
the mest impertant factor in steroid- 
inducec PSC cataract formation may be 
variabilay in: individual. susceptibility to 
side effects -œ corticosteroids. We sug- 
gest abandowine the concept of a “sate” 

dose. 
(Arch: Ophitarnoi 98:1773-1777, 1980) 





he associatien of postalo subeap- 
sular (PSC) cataracts with sys- 
temic -cortwesteroid use was first 
described be Elack and co-workers’ in 
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1960. In their study, PSC changes 
developed only in patients reeeiving 
moderate or high maintenance doses 
of corticosteroid preparations for 
longer than one year. Patients receiv- 
ing less than 10 mg/day of prednisone 
equivalent. or patients treated with 
corticostereids for less than one year 
were considered unlikely to have PSC 
changes develop.2 Their condusions 
concerning the basic cataractegenici- 
ty of corticosteroids have been corrob- 
orated and accepted despite some ear- 
ly studies that were not fully sapport- 
ive.*4 

Shortly. thereafter, it was deter- 
mined that corticosteroid-induced 
PSC changes may occur less frequent- 
ly in patients receiving intermittent 
corticosteroid therapy.’ Various spec- 
ulations concerning putative differ- 
ences in susceptibility to steroid- 
induced PSC changes in different dis- 
ease states have been put forward but 
remain unproved, in part because of 
disparate age and corticosteroid ther- 
apy levels in the disease populations 
being considered and, in part, because 
of conflicting findings. Published 
studies generally have been sotable 
for their lack of evaluation ef good 
control populations. 

Valerio® was the first to describe 
PSC cataract formation after topical 
steroid use, a finding confirmed by 
Becker’ and many others. 

It is now generally accepted that 
corticosteroids are cataractogenic, 
specifically regarding PSC cataracts. 
There is disagreement in the relevant 
literature concerning the relationship 
of these lens changes to total dose, 
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intensity of dose, and duration of 


administration," The sugges- 
tion?! that 3,500 mg of systemically 
administered prednisone equivalent 


in one year may represent a safe 


“boundary” figure has proved to be 
erroneous. oh 
While it is generally believed that 
children are more susceptible than 
adults to the cataractogenic effeets of 
corticosteroids,*”*? the role of individ- 
ual (genetic). susceptibility recently 
has been stressed by several au- 

thors.!®!2 ‘ 

Many patients receiving substantial 
systemic. corticosteroid therapy have 
serious: systemic debility and not 
uncommonly are receiviag concomi- 
tant antimetabolite therapy. Howev- 
er, many prior studies (for example, 
studies of renal transplaat recipients 
receiving prolonged antimetabolite 
therapy)'**°" have beer performed 
and have not been able to demonstrate 
any association between. these other 
factors and PSC cataract: formation— 
corticosteroid: use being the only 
meaningful variable. 

We examined a group of 109 male 
patients with considerable systemic 
debility, 41 of whom had -eceived cor- 
ticosteroid therapy, and evaluated 
factors possibly relevant. to PSC cata- 
ract formation. Our findings are 
somewhat at variance with much of 
the earlier literature on the subject. 

PATIENTS AND METHODS 

All adult male patients attending the 
Hematology/Oncology Cling at the Bir- 
mingham Veterans Administration Hospi- 
tal were eligible for possible participation 
in this prospective study. They. were 
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apprised of the nature of the study and 
their potential involvement therein, and all 
but two patients granted their informed 
consent. Diabetic patients were excluded 
from analysis, as our studies (in prepara- 
tion) have related PSC lens changes to 
diabetes mellitus. (None of the diabetic 
patients in the Hematology/Oncology 
Clinic were considered by their attending 


physicians to have corticosteroid-induced | 
diabetes mellitus.) Also excluded were- 


patients with a history of intraocular 


inflammatory disease and patients. who 


had received radiation therapy to the head 
or neck area. 


Eyes were dilated with 10% phenyleph- 
rine ‘hydrochloride eyedrops and were 
examined at the slit lamp by one ‘of us 
(H.W.S). All visible lens changes. were 
graded without knowledge of the patient's 
diagnosis or therapy. Accurate medication 
histories were obtainable from hospital 
chart and pharmacy records, almost all 


patients in the study having received their 


therapy entirely at the Birmingham. VA 
hospital. All steroid-treated patients ex- 
cept four had received prednisone as their 
corticosteroid, Two had received dexa- 
methasone, one hydrocortisone, and one 
cortisone. Steroid dosages in these patients 
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: were converted to prednisone equivalents 
(5 mg of prednisone equals 0.75 mg of 
-dexamethasone, 20 mg of hydrocortisone, 


and 25 mg of cortisone). 

Posterior subcapsular lens changes were 
quantitatively graded on a scale of 0 to 4+ 
(0, +, trace, 1+, etc) and surgical aphakia. 


:- For purposes of orientation to the grading 


system,a + designation would correspond 
toa faint PSC relucency, a trace designa- 
tion would correspond to the most minimal 
visible PSC opaque cataract, a 2+ designa- 


> tion would correspond to a PSC. opacity 


consistent with reduction of vision to the 


20/50 to 20/70 level, etc. Other lens changes 


Fig 1.—Total prednisone dose (abscissa) vs num- 
ber of eyes with posterior subcapsular catarac- 
tous changes (graded from.0 to 4+) in patients 
who received corticosteroid therapy. 


Prednisone Dosage, mg 
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A+ Fig 2.—Total: prednisone dose (abscissa) vs degree: of posterior Subeapsiillt (PSC) a 
change in eyes studied. 
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seg, 2+ nuelear sclerosis 
or anterier subcapsular vacuoles, ete). 
Patients’ conei lens were evaluated with 
respeet tomye. uration of taerapy, inten- 
sity of therapy. and total steroid dose. 














Three p rere excluced from anal- 
ysis~one Sad sotnitis pigmentosa (with 
which PSC lens changes are known to be 


associaied) th-addition to: his plasmacyto- 
ma, anether hae undergone bilateral cata- 
ract extraction: before starting therapy 
for his lymphoma, and the third had an 
adrendeorticstrap:2 hormone-seereting liv- 
i skat rendered. steroid “dos- 
č estimate. 

One nurd: ix patients remained for 
analysis and ase included in the study. 
Thirty-nine oftaese patients had received 
corticesteraid wart or all ef their medi- 
cal thera 
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he average age of the 
| received ` 2orticosteroid 
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f the steroid-treated patients 
‘black, as were 20 (29.9%) of 
the nonsteroid treated patients. All other 
patients ware white. 
‘The majority of patients im the steroid- 


“treated group 










stam diseases (14 had lym- 
miss, or myeomas). This 


| assessed by Student's ¢ test. Comparison of 
race va PSO ice was made using x? 
analysis, Peareou's correlation coefficients 
(r) werealeulated as a measure of associa- 
tion of greates: PSC opacity with age, 
duratier of ther: and total dose in the 
prednisene-treatad group. - 





Fig 4.—Weekly prednisone dose 


RESULTS 


Twenty of the 39 patients who had 
received prednisone, or 51.28%, 
showed evidence of some degree of 
PSC opacity. Changes in the two eyes 
of patients were symmetrical in 
almost all cases, only four patients 
showing evidence of unilateral PSC 
opacities. In three of these unilateral 
cases, the PSC cataract in the affected 
eye was graded as trace; the fourth 
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Fig 3.—Total prednisone dose 
grouped in increments (abscissa) vs 
degree of posterior subcapsular 
(PSC) change (numerical average) 
for each incremental group. 
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patient showed the most asymmetric 
changes in the entire study popula- 
tion, grading clear in one eye and 2+ 
in the other. i 
In the control group, only ten of 67 
patients, or 14.9%, showed PSC opaci- 
ties (19 of 20 eyes; the “monocular”. 
occurrence being graded trace), The > 
difference in. occurrence of PSC opaci+ 
ties between the corticosteroid and 
control groups is statistically signifi- 
cant at the P< .001 level if evaluated : 
by patients affected (x? = 14.32) and. 
at the P < .00006 level (x? = 33.05) if 
evaluated by eyes affected: E 
Evaluation of total corticosteroid 
dose compared with extent of PSC 
cataract formation (r = .021, P = 90) 
(Fig 1 to 3) and weekly dose (inten-. 


sity) of corticosteroid administration: 


compared with extent of PSC cataract 
formation (r = —,086, P = 60) (Fig 4). 
disclosed no statistically significant — 


correlations. Age of patient vs degree __ 
of PSC cataract formation (r = 127, 0° 


P = 44) (Fig 5) was likewise devoid of 
significant correlation: A multiple 


regression equation relating greatest _ 


PSC opacity jointly to age, duration of 
therapy, and total prednisone dose 
yielded a multiple r = .201, which was E 
not significant {P = .69) (Fig 6). Cor- =o 
relation of age with worst PSC opaci- 
ty in the control group was r = 062 
(P = 0,62). Nuclear sclerotic and other 
non-PSC opacities generally appeared 
to increase with advancing age., 


COMMENT 


The association of PSC cataract for- 
mation with prolonged corticosteroid 


therapy, whether systemic or topical, 


seems to be beyond dispute. Our 
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results, showing a prevalence differ- 
ence statistically significant at the 
P < .0001 level between steroid users 
and steroid nonusers, is in complete 
agreement with this accepted associa- 
tion. 

The exact relationship of total corti- 
costeroid dose, dosage schedule, and 
© patient age at the time of PSC cata- 
i ract development is less clear. Recent- 
ly, several studies'®?** have appeared 
that suggest that some patients. may 


be more susceptible than others to the ; 
side effects of corticosteroids, and- 


constitutional (genetic) factors have 
been suggested as important determi- 
nants. Forman and co-workers"! con- 
© eluded from their. study. of children. 


with the nephrotic syndrome that- 
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there was “no correlation- be- 
tween...the dosage or duration of 
corticosteroid therapy . .. and posteri- 
or subcapsular cataract formation. 
Patients with posterior subcapsular 
cataracts... may be more sensitive to 
the effects of corticosteroids.” -Our 
findings in a patient population con- 
taining a control group matched for 
age, sex, race, socioeconomic: status, 
and medications (other than cortico- 
steroids) support this conclusion: 
While patients exposed to systemical- 
ly administered corticosteroids have a 
higher incidence of PSC cataracts, the 


-occurrence and extent of these 
‘changes in our study seemed to be: 
statistically independent of total dose, 

-intensity of dose, or time course of 


CLI 


EE 
CA CA 


Sal2s 


61-65 66-70 


56-60 71-75 76+ 
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dosage and must reflect, at least in 
some patients, the influence of anoth- 
er factor, presumably traceable to the 
individuals themselves or to their dis- 
ease processes (although hematopoiet- 
ic system malignant neoplasms have 
not, to our knowledge, ever been 
shown to be particularly cataractogen- 
ic). An analogy may perhaps be crawn 
with the well-known differences be- 
tween steroid “responders” and “non- 
responders” in regard to elevation of 


intraocular pressure in patients re- 
ceiving corticosteroid therapy. 


‘Most studies suggesting a signifi- 
cant correlation between total corti- 


-eosteroid dose and duration of therapy 
~ on the one hand, and cataract forma- 
tion on the other, have appeared in the 


44 Fig 5.—Age of patient (abscissa) vs degree of posterior subcapsular (PSC) opacity. 


Fig 6.—Patient age (abscissa) and degree 
of posterior subcapsular (PSC) opacity 
(see legend for each eye) vs total predni- 
sone dose. 
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in their study of a population 
transplant recipients; they 
: significent relation be- 
‘development of cataracts 
corticosteroid taerapy with re- 
«» duration of administration, 

daly dose and maintenance 
rug,” but they did find a 
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racts and “opical corticoste-_ 


dosage schedules. 

Nonophthalmic studies have tended 
to be flawed by relianee on visual 
acuity as a guide to degres of cataract 
development, ignoring the retinal, 
refractive, and other variables that 
may have been operative in individual 
patients (hypertensive retinopathy, 
metabolic refractive changes, ete). 
The actual extent of PSC opacity for- 
mation generally has been ignored, 
cataract being said to be either pres- 
ent or absent. Ya 

It would seem that the pessibility of 
PSC cataract changes should neither 
be ignored with short-tesm cortico- 
steroid therapy, nor be “expected” 
when total — prednisone therapy 
reaches a certain level, but should be 
diligently looked for throughout the 
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course of such therapy. Patients in 
whom PSC changes develop should 
have their corticosteroid therapy re- 
duced to the bare minimum consistent © 
with control of their disease and 
should probably be considered for 


alternate-day therapy if possible, E 


While not a life-threatening or un- 
treatable complication, PSC cataract 





formation is a cause of substantial a 
morbidity and not infrequent cataract 


surgery in this patient population. 
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Retinal Visual Acuity in Cataractous Eyes 


Determination With Interference Fringes 


© When visual acuity, as assessed by 
_ Interference fringes before and after cata- 
ract surgery, is compared without regard 
“to the stage of the disease, the correlation 
is much higher than for preoperative and 
“postoperative fetter acuity butis still rath- 
er moderate (about 0.4 to 0.5). If, however, 
“the cases are classified according to the 
visibility of the red fundus reflex, those 
“with a readily visible reflex result in a 
= correlation as high as r= .85, whereas 
“those with a considerably diminished 
reflex range much lower, and those with a 
mature or almost mature cataract become 
erratic. In these examinations it Is preter- 
able to ask the patient to indicate only the 
direction of the fringes, since this criteri- 
on was found to be better defined than 
fringe visibility. 

(Arch Ophthalmol 98:1778-1781, 1980) 





[t has been shown by Goldmann and 

Lotmar'? and independently by. 
Green? with Cohen‘ that the method. 
of Le Grand producing interference 
fringes on the retina was useful for 


assessing “retinal visual acuity” of ~ 


~eataractous eyes. We found, as has 
been confirmed subsequently by other 
authors,” that the prediction of post- 
operative visual acuity by this method 
was satisfactory for eyes with imma- 
ture cataracts; however, prediction 
was erratic for eyes with mature or 
almost mature cataracts. Even these 
results were useful, especially to 
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exclude or confirm suspected macular 
changes accompanying an incipient 
cataract. Our first experiments’ were 
performed with an He-Nelaser and a 
Michelson interferometer. Several in- 
struments have been described, all 
working with lasers as coherent light 
sources.’? Lotmar® has developed an 
equivalent method that uses moiré 
fringes of variable pitch in any chosen 
direction, the. light source being a 
normal low-voltage incandescent 
lamp. 

From a review of the literature it 
follows that, as menticned previously, 
we can tell preoperatively whether or 
not the patient will.see better after 
the operation. More accurate predic- 
tions were uncertain because of. the 
considerable spread of the results. 
Therefore, we believed that a further 
study of the method would be of inter- 
est and might lead to its improve- 
ment. 


METHOD 


For our measurements on 41 cases of 
cataract, we used the prototype of the 
moiré instrument described by Lotmar,’ 
with a visual field of 3.5° and an entrance 
stop of 0.2 x 0.2 mm. This instrument was 
used in all of the following examinations 
and worked satisfactorily. 

The pupil of the patient’s eye was dilated 
with tropicamide. Pictures similar to those 
reproduced in Goldmann” (Fig 10) were 
shown to the patient before the examina- 
tion to familiarize him with what he was 
going to see. Then he was seated in front of 
the apparatus, and the examiner directed 
the beam onto his pupil. The field was 
made te show only a few broad vertical 
stripes, and the subject Kad to indicate 
whether he saw these swipes within a 


bright circular field. If so, distances 
between the stripes and the stripes them- 
selves were gradually made finer, and the 
patient had to. indicate when they [ust 
disappeared. This procedure was repeated 
three to four times. In addition, ordinary 
visual acuity (after correction) was deter- 
mined .with Birkhauser number tables. 
Both procedures were performed just 
before and three to four weeks after the 
operation. 


RESULTS 


The results were correlated to each 
other in different ways as shown in 
Table 1. We were especially interested 
in the correlation coefficient (r). 

Preoperative interference acuity 
(pre-IA) and preoperative letter acui- 
ty (pre-LA) are positively correlated if 
all patients with ordinary visual acui- 
ty ranging from light projection (LP) > 
upward are included in the calculation. 
If only preoperative cases with LA 0.1 
or greater are correlated with their [A 
values, then r is as low as .09, a value 
not significantly different from zero. 
Both results taken together seem to 


‘Indicate that the correlation between 


pre-LA and IA (from light projection 
upward) is nonlinear. Furthermore, 
there is a positive correlation between 
pre-IA and post-IA for all cases (LA 
from light projection upward); it 
becomes clearly better if we take into 
account only the cases with pre-LA 0.1 
or greater. The same holds true for the 
correlation between pre-[A and post- 
LA. 

All this agrees with our former 
qualitative results. However these 
correlation values are not very im- 
pressive, since r = 55 means a vari- 
ance of only 0.3. Therefore, it is ander- 


Retinal Visual Acuity—Goidmann et al 

















© can draw only those 
ions mentioned pre- 
e said parenthetically 
© ony investigators 
ated r from. Rassow 
of 99 cases—pre-IA 
found r = 48. 


#, some relationships 
_ be clarified. We project the two 
sources of coherent bundles into the 
-eye's lens. HE some “waterclefts” or 
vacuoles- are ihe only. causes of 
reduced visual acuity GLA), then it is 
easy te avoid their influence on IA by 
cisplaeing the two sources within the 
eye’s lens. The patient may see slight- 
ly warpet. fringes, but, with a suitably 
chosen, well-defined criterion of per- 
ception, ove-IA and post-IA will be 












almos? l Brown coloration of the 
lens acts: n additional brown filter 
whose: et ean be overcome by a 


higher luminosity of the target for LA 
and higher luminance of the fringe 
field in La. We Lad no ease cf catarac- 
ta nigra ameng our patients. 

All the other kinds of lens opacities 
can þe reduced to the following 
scheme. In aormal image formation, 
circumscribed dense (light-impermea- 
ble) opacities situated axially or 
peripherally:deerease only the optical- 
ly effective area of the lens. In the 
case of ouPtwo.oherent bundles, how- 
ever, we must avoid the complete 

interceptiomef one of them by such an 
pacity, est ne interference fringes 
be formed anymore. Avoidance is easy 
with small cpacities, but may become 
impossibie in cuses of very extended 
anes, : 
On the ether nand, it isa character- 
istic of twe-beam interferometry that 
even a dig difference in the beam 
intensities causes only a relatively 
slight logs of contrast in the interfer- 





ence patiern. This is a consequence of . 


the contrast being governed by the 
ratio of the amplitudes, rather than of 
the intensities of the two interfering 
electromagnetic waves, the amplitude 
being-the saua root of the intensity 
(Fig B. En the assessment of IA in the 
presence of opavities, this is evidently 
an advantage, since a relatively large 
transmission diTerence of the lens for 
the two beams will be of only moder- 
ate influence on the fringe contrast. 
In addition, it usually is not difficult 
to place the two beams within the 
pupil so that absorption is of the same 
order fer bota, as experience has 
shown. Even if one of the beams is 
damped Sve times more then the oth- 
er (1,41, = (.2),xontrast of the fringes 
is stik O75. From the measurements 
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Correlation 
Pre-iA (= x) vs pre-LA (= y) (all cases) 
Pre-IA ( = x) vs pre-LA (= y) (cases with 
pre-LA 2 0.1) 
Pre-lA (= x) vs post-IA (= y) (all cases) 
Pre-iA {= x) vs post-IA (= y) (cases with 
pre-LA 2 0.1) : 
Pre-IA (= x) vs post-LA (= y) (Cases with 
pre-LA 2 0.1) 
Post-IA (= x) vs post-LA (= y) (all cases) 
Rassow and Wolf’ pre-lA (= x) vs post- 
LA (=y) 























visual acuity"'); and LA, visual acuity with number 
variable in every row, X is mean of xand F is th 





Fig 1.~Fringe contrast © vs 
intensity ratio 1,/l, in two- 
beam interferometry. 
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of Ludvigh" (Fig 2), it is seen that 
visual acuity at this contrast differs 
only slightly from its value at contrast 
1.0, namely, less than 0.1. Different 
damping of the two beams, therefore, 
will be a minor cause of error in IA 
measurement. However, fringe con- 
trast is, of course, decreased still more 
by another factor, namely: stray 
light. 

Both coherent bundles of the moiré 
apparatus pass through the eye lens 
with a cross section of 0.2 x 0.2 mm 
(in the case of a laser apparatus, even 
less). They create a certain amount of 
incoherent stray light deperding on 
their position. If the field imaged on 
the retina is held constant and lens 
opacity is homogeneous, but the cross 
section of the bundles covers the 
whole pupil (not only two tiny spots), 
the ratio between the ameunt of 
coherent and incoherent light beyond 
the lens will be the same as forthe two 
bundles of small cross section. Howev- 
er, this ratio may decrease esnsider- 
ably in the case of unhomogeneous 
opacities, or when other ligh sources 
in the visual field pour additional 
stray light over the retina. The visual 
acuity for a given pattern then 
decreases much more. 


Table i—Correlation of Results* 


0.52 = 0.23 





0.59 = 0.21 
0.54 = 0.22 


0.60 = 0.20 





0.59 + 0.19 





0.56 0.88 a o 
*Pre indicates preoperative; post, postoperative: IA, visual acuity with. interference fringes (“retinal ae 


(or letter) tables; and x is first variable, y i$ second 
e mean of y. 
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0.34 + 0.23 5 27 
035 + 0.19 : 
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0.14 










Visual Acuity 


Fig 2.—Letter visual acuity 
vs contrast according: to 
Ludvigh." 











i Pt eT j 
Contrast 


This means that comparison of LA 
performed with letters. on a bright 
background and by usiag the whole 
area of the pupil, with 1A using two 
tiny spots as light sourses, soon dis- 
places LA to the steeply descending 
part of the curve (Fig 2), while IA still 
remains in its flat region for a long 
time. In the presence of iens opacities, 
a dark surrounding for the test field 
should, therefore, be provided to 
obtain the maximum IA value, ie, the 
room should be only dimly lit. Even so, 
stray light cannot be avoided com- 
pletely, since the beams on their way 
through the lens are, in bart, diffused. 
Hence, the importance of looking 
carefully fer the most transparent 
part of the lens through which to pass 
the beams. Even crude experiments 
can illustrate what we have said— 
Case 1.—cataracta incip:ens nuclearis 
OS. LA correction, 0.5; LA, 1.1; field 
diameter, 2.5°; and luminance, 350 
apostilb (asb) dark surrounding field. 
If a surrounding field of 20° diameter 
was illuminated to exhibit 1,500 asb, 
IA fell to 0.7. On the other hand, if one 
puts a short black tube ‘n front of an 
eye with incipient cataract, thus 
reducing the visual field (ie, the illu- 
minated area of the ret:na) about 4°, 
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Correlation 
Birkhauser test tables (=x) vs Landolt 
tings (=y) 
Moiré fringes (= x) vs LA (=y) i 












0.61 + 0.41 
0.48 + 0.28 


Table 2.—Correlation of Birkhäuser Tables With Landolt Rings 


No. of 


x + SD y + SD r Cases 













0.51 + 0.37 
0.50 + 0.37 


39 28 
35 27 














Table 3.—Results of Examination of Letter Acuity (LA) and 
interference Acuity (IA) 


R + SD, 
0:86 + 0.23 
0:86- + 0.23 
0.51- 0.33 
5 among 6 


1. Pre-tA (=x) vs post-IA (= y) 

Pre-lA (=x) vs post-LA (= y) 
2. Pre-iA (=x) vs post-IA (= y} 
3. Pre-lA vs post-lAT 


0.05 





No. of 
y+ SD, Cases 
0.89 + 0.23 
0.80 + 0.25 


0.91 + 0.20 


*Distribution of preoperative LA among patients of group 1 is shown in Fig 3 (abscissa, pre-LA; 


ordinate, number of cases). : 


Note that cases with LA 2 LP are included too in group 3, not only those 0.1 or greater. 


then the visual acuity (LA) of this eye 
improves substantially. 

These schematic and simplified con- 
siderations are sufficient for an 
understanding of the correlations. be- 
tween LA and IA of cataractous eyes 
before and after operation, as shown 
in Table 1. 


MODIFIED METHOD 


Now, let us go back. What can we do 
to improve the results of the interfer- 
ence fringe method? 

We gained the impression that the 
criteria for IA determinations were 
not precise and clear enough for 
patients unaccustomed to optical ob- 
servations. Patients with higher ame- 
tropia see two fields instead of one, 
only partly superimposed. Interfer- 
ence occurs only within the common 
area, ie, a fringe pattern appears 
there. 

In effect, we are performing a 
Scheiner experiment, the two small 
light sources being located within the 
pupil instead of the two small stops in 
front of the eye. Moreover, the direc- 
tion of separation of the two Scheiner 
fields from each other provides .an 
unwanted clue to the direction of the 
fringes.” Therefore, it is necessary to 
correct, at least approximately, the 
refraction of patients with ametro- 
pia. 

Patients often do not know what 
the important points are. They may be 
disturbed by clouds of “mouches” in 
the vitreous or by warped fringes, the 
former being the more confusing the 
smaller the cross sections of the coher- 
ent bundles are within the lens. 
Besides the picture of striped fields 
shown routinely te the patients as 
mentioned previously, we project a 
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field on the wall containing moiré 
fringes whose pitch and direction can 
be changed in four azimuths—vertical, 
horizontal, and at 45° to right and left. 
The patient is asked only to indicate 
these directions. 

Only this and nothing else will be 
asked when he looks into the apparat- 
us, after the examiner, seeking the 
clearest part of the lens, has focused 
the coherent beam within the pupil. 
To begin with, the pitch of the inter- 
ference fringes is chosen to corre- 
spond to a visual acuity of 0.05 to 0.1. 
Their direction is requested. After a 
correct answer the field is obstructed, 
the fringes are narrowed (in steps of 
0.05 visual acuity), and their direction 
is changed. Again, the patient has to 
indicate the direction of the fringes in 
the uncovered field, etc, until he is 
unable to do so. Then the head of the 
patient is slightly moved sideways to 
see whether the fringes are seen when 
the bundles pass through another part 
of the lens. It is, of course, an absolute 
necessity that every directionality in 
the field disappears when the fringes 
are no longer resolved. This condition 
is met by our apparatus. Change from 
fringes “just seen” to “not seen” is 
repeated several times for the differ- 
ent directions, and the values are 
noted. 

In addition, it seemed necessary to 
investigate how visual acuity values 
determined with the usual sign tables 
(we used Birkhauser numbers and 
Landolt rings) were correlated to each 
other and how visual acuity deter- 
mined with a number table and moiré 
fringe acuity, determined according 
to the described procedure, were cor- 
related in cases without any lens opac- 
ities (Table 2). 


To find out which subjects were 
best. suited for our procedure, we dis- 
tinguished three groups: (1) ccrtical 
sectorial opacities and clefts, diffuse 
nuclear, and thin posterior subcapsu- 
lar opacities. (All these opacities have 
an almost normal or moderately di- 
minished red fundus reflex in common 
{in ease of sectorial cortical opacities; 
between them] if examined with a 
plane mirror.), (2) more pronounced 
nuclear and posterior subcapsular 
opacities, red fundus reflex consider- 
ably reduced, and (3) totally or a.most 
totally opaque lens with no red fundus 
reflex. 

In a second series of cases, examina- 
tion of LA and IA after group alloca- 
tion was performed the day before 
and three to four weeks after cataract 
surgery. The patients were asked only 
to indicate fringe direction, as men- 
tioned previously. Results are shown 
in Table 3. Correlation between pre- 
IA and post-IA (and post-LA) is, for 
the first group, significantly better 
than the correlations in Table 1-— 
r= 85, respectively 81. Figure 3 
shows the distribution of pre-LA of 
the cases of Fig 4. Even to low pre-LA 
(eg, LP), high pre- and post-IA corre- 
spond. The lower confidence limit. at 
99.5% probability is indicated in Fig 4 
as a dashed line, ie, it is highly proba- 
ble that fora pre-IA of 1.0 the post-IA 
respectively, LA will be 0.7 or 
greater. 

The difference between pre-IA and 
post-IA in group 2 is greater than in 
group land its r much smaller; howev- 
er, we do not have enough cases for a 
more thorough evaluation. 

Most. of group 3 patients do not see 
any fringes, as mentioned in former 
articles, When pre-IA is higher than 
LA in eases from groups 2 and 3, the 
patient. will see better after cataract 
surgery and frequently even better 
than pre-IA indicated (because the 
pre-IA was on the descending part of 
its curve in Fig 2). If pre-1A of a group 
2 eye is not better than pre-LA, it has 
to be anticipated that surgery will 
have only a poor result. On the cther 
hand; pre-[A as bad as LA in a case 
from group 3 does not mean any- 
thing. . 

‘Some special findings seem worth 
mentioning: 

1. Case 2.--Cataracta secundaria 
posttraumatic—The capsule mem- 
brane is covered by frog spawn-like 
Elschnig spherules. No red fundus 
reflex exists. Letter acuity with cor- 
rection is light perception; IA, 0.03. In 
this case the spot images of the two 
bundles were formed at a distance of 
25 mm in front of the cornea, corre- 
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Fig 4.—Group t: Preoperative m vs postoperative {y) interference 0.2 | 
acuity. Heavy ine is. regression line; dashed line, lower confi- 1 
dence line oe probability); Sy/x is standard error of esti- 0.1- 
< mate. ; 


; sponding io a , stenopele ` pinhole, 
Accordingly, their cross sections at 
the pupil were about 2 mm wide, scan- 
Ring easily the whole pupil of the 
- patient when his head was moved 
gently. He now saw a field covered 
with clouds, but between them he was 
able to discern the direction of the 
fringes, New IÆ was 0.5; postopera- 
tive LA with correction, 10. 
2. In some cases we observed that 
i prelA depended on fringe direction. 
i Tn general. the differenee did not 
-amount to more 4] an 0.1 visual acuity. 
_ Ima few cases it was higher. We think 
ay be connected with 
refractive properties of the catarac- 
‘tous lens. However, we also found this 
phenomenon, albeit rarely, in non- 
cataractous: (aphakic) eyes. At the 
time being. we have no explanation 
(Stiles-Crawford. effect?) for- this 
finding, In these cases we always used 
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Preoperative Letter Acuity 


Fig 3.—Distribuion of preoperative letter acuity of group 1. 
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Postoperative Interference Acuity 


the highest values of visual acuity 


- for our calculations. 


3. The moiré apparatus allows one 
to reduce the field of 3.5° diameter, 
which we used routinely i in our exper- 
iments. We had the impression that, 
in some eases, IA increased a little 
when ‘the field was decreased to 1.5°. 
This, as well as the preceding finding, 
may be the object of later investiga- 
tions. 

Field size reduction is especially 
important in cases in which the fixa- 
tion point does not coincide with the 
area of best visual acuity for single 
signs as with our simple line pattern 
(eg, in cases of recent macular injury). 
Grave diserepancies between IA and 
reading acuity may then arise when 
fields of large diameter are used. 

4. In cases of amblyopia (without 
cataract), we found discrepancies be- 


-tween IA and LA, as others have 
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Preoperative Interference Acuity 


hae 


found hator. Becduse form diserimi-. 
nation is disturbed in amblyopia, even _ 
the use of different visual “acuity 
tables and their different application 
(in the form of single letters or rows 
of letters or for real reading): may give 
different results, for example, case 3, 
OD correction, +0.5 sph+ 2.0 cyl 100°; 
letter acuity, row 0.4; sing e signs, 0: 
reading, 0.4; and IA, 0. One | ean ani 
should deduce only th in principle— 
fringe visual acuity (of cataractous — 
eyes before and. after operation) i 
should bé compared with fringe acui- 
ty, equal with equal. ` 
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Specular Microscopy in Cataract 


and Intraocular Lens Patients 


A Report of 564 Cases 


Manus C. Kraff, MD; Donald R. Sanders, MD; Howard L. Lieberman, MD 


e We studied 564 patients who under- 
went cataract surgery, using preoperative 
and postoperative endothelial cell photo- 
graphs and corneal thickness measure- 
ments. No statistically significant differ- 
ence was noted in endothelial cell loss 
between patients with intracapsular cata- 
tract extraction (12.6%) and those un- 
. dergoing posterior chamber phacoemul- 
sification (15.2%). Both procedures had 
significantly less cell loss than with ante- 
rior chamber phacoemulsification 
(27.3%). Intraocular lens implantation 
produced a mean endothelial cell loss of 
15.8% to 20.9%, depending on surgical 
technique and implant type. A Choyce- 
style lens resulted in statistically less cell 
loss than with other implants. Mean endo- 
thelial cell loss was 17.8% with clinically 
atraumatic and 27.3% with clinically trau- 
matic implantations. Corneal thickness 
measurements did not correlate with 
endothelial cell loss or trauma observed 
clinically at the time of surgery and did not 
seem helpful in the preoperative evalua- 
tion of cataract cases. 

(Arch Ophthalmol 98:1782:1784, 1980) 


Gince its introduction in 1968, the 

specular microscope has been mod- 
ified for human use in vivo** and has 
been established as a valuable clinical 
tool, Investigators have quantitated 
endothelial cell loss after intracapsu- 
lar cataract extraction,** phacoemul- 
sification,”° and intraocular lens im- 
plantation"? The comparison of 
endothelial cell loss after different 
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intraocular procedures has proved dif- 
ficult, because reports to date have 
dealt with limited numbers of pa- 
tients and the procedures have been 
performed by surgeons with varying 
surgical experience. In addition, some 
of these studies have been retrospec- 
tive, comparing eyes operated on to 
contralateral eyes not operated on. 
This method is tenuous, beeause it 
assumes that the endothelial cell den- 
sity in each eye is comparable pre- 
operatively. In our experience, this is 
frequently untrue, especially if unilat- 
eral or asymmetric cataracts are pres- 
ent. : 

We have previously reported on 
endothelial cell loss in a retrospective 
series of patients after phacoemulsifi- 
cation” and intraocular lens implanta- 
tion.* This report describes a pro- 
spective series of 564 patients in 
whom endothelial microscopy and pa- 
chometry were performed before and 
after cataract surgery. 


PATIENTS AND METHODS 


All patients scheduled for cataract sur- 
gery performed by one surgeon (M.C.K.) 
from January 1978 until September 1979 
were also routinely scheduled for preopera- 
tive and postoperative (three to six 
months) endothelial cell photography. A 
minimum interval of 90 days was chosen 
between surgery and postoperative endo- 
thelial cell photography, based on the study 
by Galin et al,’* who demonstrated that the 
effect of surgical trauma on endothelial 
cell density seems to be complete by this 
time. 

Four basie types of cataract surgery 
were performed: (1) intracapsular surgery 
with eryoextraction, (2) anterior chamber 
phaeoemulsification, in which the nucleus 
was prolapsed into the anterior chamber 





before emulsification, (8) posterior cham- 
ber phacoemulsification, in which 25% to 
75% of the nucleus was emulsified in the 
posterior chamber before the remainder 
was prolapsed into the anterior chamber, 
and (4) cataract extraction combined with 
intraocular lens implantation. Choyce-style 
and Medallion suture lenses were im- 
planted in combination with an intracapsu- 
lar cataract extraction. Shearing posterior 
chamber lenses were combined with either 
a posterior chamber phacoemulsification or 
planned extracapsular extraction. Planned 
extracapsular extraction was performed 
using an irrigating cystitome through a 
3-mm incision to prolapse the nucleus into 
the anterior chamber before extending the 
corneoscleral wound and performing nu- 
clear expression. Secondary lens implanta- 
tions were performed using Choyce-style 
lenses implanted horizontally or obliquely. 

All intraocular lens implantations were 
performed with air placed in the anterior 
chamber between the corneal endothelium 
and implant. The implant was inserted 
with minimal wound separation to prevent 
collapse of the anterior chamber. A ¢linical 
estimation of surgical endothelial trauma 
(ET) produced with intraocular lens, im- 
plantation was made. The grading, be- 
tween 0 and 3+, attempted to account for 
observed endothelial-implant touch, inter- 
mittent shallowing of the anterior cham- 
ber, which can cause touch, and the emount 
of intracameral manipulation. The surgeon 
had performed thousands of intracapsular 
cataract extractions, 714 intraocular lens 
implantations, and 1,020 phacoemulsifica-" 
tions before this series; thus, the results 
reflect those expected from an experienced 
cataract surgeon. 

We used two different optical imaging 
and visual documentation systems for 
specular microscopy~a standard photo- 
graphic system and a prototype video sys- 
tem. The standard photographic system 
included a clinical endothelial microscope 
with a camera motorwind and foot-pedal 





Fig 1.—Corneal endothelial photographs taken with clinical endothelial micro- 
scope using standard photographic system (left) and taken from video display 
(right). 
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control for rapid. photography of multiple 


arezs of centval cornea, a calibration grid 
superimposed ereeacn negative for ease of 
couating, and œ “data bank” for record 
keeping (Fig i» TEis machine also pro- 
vided a digita! readout of the patients’ 
cen:zral corneal thickness. 

Counting was done directly from the 
negative over a lightsource. A minimum of 
two photograpas per patient examination 
were counted, aad the results were aver- 












aged. If the cell counts differed by more 
than 150.celigyse mm, then a third photo- 


graph was.esamined, and the three counts 
were averaged, The technical personnel 
had expérience phovographing more than 
2,000 eyes before this study, and it was 
rare, with reasonable patient cooperation, 
that two or- three readable photographs 
were not obtained, barring equipment and 
film-processing : 

The prote: ‘video system used the 
game model of ctinieal specular microscope 
with the optics and Eght source modified to 
accommodate a high-contrast. video cam- 
era, The image was displayed during the 
exemination.oa an unmodified video moni- 
tor The video images were recorded on an 
industrial-grade video recorder with slow- 
motion playback end individual freeze- 
frame advance capabilities. For counting, 

the recorded video image was displayed on 
‘a video moniter with modified eircuitry for 
extended coutrast range and less than 1% 
image distortion at ‘he center. A hand-held 
camera: with shield hood placed over the 
video sereen provided photographs of the 
image frozem on the screen (Fig 1). 

An alphaneme data terminal was 

attached via wn interface box ‘to the video 


















RESULTS 
During the study period, 1,027 


intraoculay. procedures. were per- 
formed, aud 564. patients completed 
the series of precperative and postop- 
erative -pietures. About one third of 
the patients whe failed to complete 
the series did not have adequate pre- 
operative pictures taken because of 
patient movement or equipment or 
film-processing failure. The remain- 
ing two thirds ef the patients who 
failed to eympleve the series did not 
have postwperatize photographs yet. 
A review of patient charts showed 
orly two cases in which an operative 
or postoperative complication pre- 
cluded postoperative cell counts. In 
bcth cases the patients had preopera- 
tive cell densities of 864 cells/sq mm, 
ard endothelial corneal decompensa- 
tien developed postoperatively after 
intraocular jens ‘mplantation. Of the 
1,027 patienis, corneal endothelial 
decompensation developed in three 
others subsequert to intraocular lens 
implantatioa. One patient completed 
the endotuelial photographs but suf- 
fered contiawal cell loss because of 
intermitten:. endothelial-implant 
touch with a Medallion suture lens. A 
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Endothelial Cell Loss After Cataract Surgery (564 Cases) 


Endothelial Cell Loss, % 


Intraocular Lens 
implant {All Types) 


Posterior Chamber 
Phacoemulsification 


intracapsular Extraction 


Endothelial Cell Loss After Implant Surgery 


Endothelial Cell Loss, % 


Anterior hamber 
Phacoemui sification 





Fig 2.—Comparison of mean percentage of endothelial cell loss with various surgical 
techniques (top) and intraocular lens implant types (bottom). Bars enclose SE of 


mean. 


Table 1.—Surgical Procedures Performed and 
Results of Specular Microscopy* 


Endothelia:. 
Trauma >% 
% of Cases: 


Endothelial 
Cell Loss, % 
intracapsular cataract extraction (ISCE) 12.6 
Phacoemuisification (PKE) ; 
Anterior chamber (AC-PKE) 


SEM 


Posterior chamber (PC-PKE) 


intraocuiar lens implantation 
Choyce style (with ICCE) 
Medallion suture (with (CCE) 
Shearing 
With planned extracapsular 
extraction (P-ECCE) 
With posterior chamber (PKE) 


Secondary implant (Choyce) 


No. of 
Cases 





*Student’s f test results: ICCE vs AC-PKE, P = .01; ICCE vs PC-PKE, P = .29; AC-PKE vs PC-PKE, 
P = 005; Choyce vs Medallion, P = .005; Shearing—P-ECCE vs PC-PKE, P = 19; Choyce vs 


Shearing, P = .008; and Shearing vs Medallion, P = .78. 
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Table 2.—Correlation Between Clinical Endothelial Trauma (ET) and 
Endothelial Cell Loss and Corneal Thickness 











“ECL indicates endothelial cell loss (Student’s f test, P = .001). 

tPOCT indicates postoperative corneal thickness (Student's t test, P = .76). 

{ACT indicates change in corneal thickness (postoperative minus preoperative) (Student's t test, 
P = 87). 


second patient had preoperative pho- 
tographs that showed extensive gut- 
tatae with uncountable cells. In the 
third patient preoperative photo- 
graphs were not taken because of 
equipment failure; a traumatic lens in- 
sertion occurred at surgery (ET = 3), 
followed by corneal clouding later. 

The mean preoperative endothelial 
cell density for 564 cases in this series 
was 2,222 cells/sq mm (SD = 308). 
The mean preoperative corneal thick- 
ness was 0.61 mm (SD = 0.05). The 
mean postoperative corneal thickness 
was also 0.61 mm, and there was no 
correlation between preoperative or 
postoperative endothelial cell density 
and corneal thickness. Only one cornea 
other than the two mentioned had a 
preoperative cell count below 1,000 
cells/sq mm; the cornea has remained 
clear, with a postoperative cell count 
of 720 cells/sq mm. 

The intraocular procedures per- 
formed in this series and the results of 
endothelial microscopy are given in 
Table 1 and Fig 2. Intracapsular cata- 
ract extraction caused the least- aver- 
age endothelial cell loss (12.6%), which 
was not significantly different 
(P = .29) from posterior chamber pha- 
coemulsification (15.2%). Significantly 
less endothelial cell loss occurred with 
intracapsular extraction (P = .01) and 
posterior chamber phacoemulsifica- 
tion (P = .005) than with anterior 
chamber phacoemulsification (27.3%), 
a procedure that we have subsequent- 
ly abandoned in favor of posterior 
chamber emulsification. 

Mean endothelial cell. loss with 
intraocular lens implantation ranged 
from 15.8% to 20.9%. Implantation of a 
Choyce-style lens produced statistical- 
ly less endothelial cell loss than 
implantation with a Medallion suture 
(P = .005) or Shearing lens (P = .008). 
Endothelial cell loss caused by implan- 
tation of a Shearing lens combined 
with a planned extracapsular tech- 
nique (18%) was not significantly dif- 
ferent (P = .19) than with a Shearing 
lens implantation combined with a 
posterior chamber phacoemulsifica- 
tion (20.9%). Secondary implantation 
of a Choyce lens resulted in an endo- 
thelial cell loss of 17.4%. 

When intraocular lens implanta- 
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intracapsular 


tions were considered relatively 
atraumatic at surgery (ET < 2), endo- 
thelial cell loss averaged 17.8% 
(N = 392), whereas endothelial cell 
loss averaged 27.3% (N = 22) when 
cases were considered traumatic 
(ET > 2). The difference between 
groups was statistically significant 
(P < .001) (Table 2). Choyce-style lens 
implantations demonstrated less than 
half of the proportion of cases with 
traumatic insertion than the other 
implant types (Table 1), indicating a 
good correlation between surgical esti- 
mation of endothelial trauma and 
endothelial] cell loss. 

There was no significant correlation 
between clinical endothelial trauma 
and postoperative corneal thickness 
(P = .76) or change in corneal thick- 
ness (P = .87) (Table 2). Furthermore, 
no correlation could be found between 
endothelial cell loss and corneal thick- 
ness, 


COMMENT 


Our findings of endothelial cell loss 
after intracapsular cataract extrac- 
tion are essentially the same as those 
reported by other investigators.** En- 
dothelial cell loss after anterior cham- 
ber phacoemulsification (27.8%) is 
slightly lower than that found in a 
previous series reported on our pa- 
tients (33.8%).'° This difference may 
be accounted for by the prospective 
rather than retrospective approach in 
this series and the increased experi- 
ence of the surgeon. Modification of 
the phacoemulsification technique by 
emulsifying part of the nucleus before 
the prolapse into the anterior chamber 
resulted in a dramatic decrease in 
endothelial cell loss so that, with this 
new technique, endcthelial cell loss is 
not significantly greater than with 
cataract extraction 
(P = .29). This demonstrates how 
specular microscopy can be used to 
monitor the effects of a change in 
surgical technique. 

Reported average endothelial cell 
loss with intraocular lens implanta- 
tion has ranged from 12% to 
71%.**'12 We have shown that cell 
loss depends on implant type, method 
of cataract extraction, and difficulty 
of implantation. The interval between 













“surgery and postoperative photogra- 





phy also affects reported encothelial 
cell loss." 

In two of three cases with preopera- 
tive cell counts below 1,000 cells/sq 
mm (4 SD below the mean), endothe- 
lial corneal decompensation devel- 
oped. In addition, two of 18 eases of 
corneal decompensation, occurring be- 
fore our use of routine preoperative 
endothelial: photography, had cell 
counts below 1,000 in their eye chat did 


not undergo operation. In no eye with 


low cell counts was a clinical corneal 
pathologic condition noted preopera- 
tively, and corneal thickness was 
normal. Endothelial microscopy may be 
the only method by which to recognize 
patierits with low preoperative endo- 
thelial cell density who are at a greater 
risk for postoperative aphakic or pseu- 
dophakic bullous keratopathy. Corneal 
thickness seems to be of no value in the 
preoperative assessment of cataract 
and intraocular lens patients and does 
not seem to correlate with endothelial 
cell loss or clinically observed endothe- 
lial trauma at the time of surgery. 


This investigation was supported in part. by core 
grant 1P30EY01792 from the National Institutes 
of Health, by Research to Prevent Blindness, Inc, 
and by the Illinois Society for the Prevention of 
Blindness. 
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Dominantly Inherited Macular Dystrophy 
With F lecks (Stargardt) 


Gerhard W Cibis, MD; Martha Morey 


> A family had dominan‘ly inherited 
macular: dystrophywith flecks and without 
-evidence oi major cone dysfunction. This 
_ family shows that the clinical picture of 
Stargardt’s: disease can resull from at 
genes: one with domi- 
ith recessive heredity. 
: fundus flevimaculatus 
i's disease; others did 
‘progressive atrophic 
strophy as Stargardt's 
ecks is noi a separate 
part of the same genetic 
re, a dominant heredi- 
Gents witheut flecks or 
i tunction is insufficient evi- 
dence for élassitication cf such patients 
as having cone dystrophy. 
{Arch Ophthalmol 98:1785-1789, 1980) 




















at 


urrent dassification of macular 
dystrepives ss based en different 
autonomous genetic defects being 
responsible for each clinical entity.’ 
Differing sereditary patterns are evi- 
dence of different underlying genetic 
mechanisms and therefore are useful 
cin classifying entities that might 
| otherwise ne! 4 be separable by clinical 
appearance alone, 

In this ight, Stargardt’s disease is 
classified as a vecessively inherited 
disorder. Oniy a ‘ew pedigrees of lim- 
ited size are accepted as possibly rep- 
resenting a dominantly inherited va- 
riety.ere se The vast ‘number of pre- 
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1971 reports of dominantly inberited 
Stargardt’s disease are thought by 
Deutman actually to be cone cystro- 
phies. t2 (99367-28280) 

Besides a differing hereditary pat- 
tern, the difference in clinical appear- 
ance between recessively inherited 
Stargardt’s disease and dominantly 
inherited cone dystrophy is thought to 
be quite clear. Photophobia, nystag- 
mus, achromatopsia, and electraphys- 
iologic evidence of cone dysfunction 
are hallmarks of cone dystrophy infre- 
quent in Stargardt’s disease. Cone 
dystrophy, furthermore, is never asso- 
ciated with the fundus flavimaaulatus 
flecks synonymous with Stargardt’s 
disease. 

Whenever flecks are not present, 
the two disorders may not be s#para- 
ble by fundus appearance alene. If 
there is also no electrophysiolagic or 
other «clinical evidence of cone dys- 


function, classification as Stargardt’s 


disease without fiecks is problematic. 


Deutman believed such cases might be- 


a separate clinical entity, which he 
called progressive atrophic macular 
(foveal) dystrophy. m5" 

We report a large pedigree of domi- 
nantly inherited macular dysirophy 
with flecks in some family members 
and without flecks in others, without 


evidence of major cone dysfuaetion. 


This family shows that the dđinical 
picture of Stargardt’s disease can 
result from at least two diferent 
genes. It also provides evidence that 
progressive atrophic macular cystro- 
phy, either dominantly or recessively 
inherited, as Stargardt’s disease with- 
out flecks, is not a valid separate 
entity. A dominant hereditary pattern 
is insufficient to classify patients 
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without flecks and without major cone 
dysfunction as cone dystvophy. 


REPORT OF CASES 


Of 99 family members, 28 eould be exam- 
ined; 16 had macular dystrophy (Fig 1), A 


further 18 unexamined family members, 


had histories ef macular dyvtrophy. In 14 
affected. patients, electrophcsiologic. test- 
ing, Farnsworth panel D-1a color vision 
testing, and fundus photography with fluo- - 
rescein angiography were dene. The Table’ 
gives a summary of the clinical findings. 

None of our patients has nystagrius or 
photophobia se common to cene dystrophy. 
All patients responded well to low-vision 
aids for reading. Color visionewas normal in 
half the patients tested. Æn achromatic 
pattern was present in at least one eye of 
the other half. Patient [1-18 and V-2 had 
an achromatic pattern on the Farnsworth 
D-15. panel in one eye and norma. color 
vision in the other eye (Fig’2). There was 
no. apparent difference im the fundus 
appearance to account for the difference in 
color vision (Fig 3, Color Fig 1). 

An electro-oeulogram was done in four 
patients and was normal in «ll. In patients 
ins whom: they were done, the pkotopic 
eleetroretinogram (ERG) and scotopic 
ERG were normal in all buz one (Cable). 
Flicker fusion frequency was normal to 
slightly depressed in all but two patients 
(Table). These results rule eut a primary 
cone dystrophy in this family. 

Visual evoked response testing showed 
that most patients had a aonrecordable 
low-amplitude response to .arge pattern 
stimuli only (Table). Patient III-I (Fig 4) 
had a normal pattern amplizude response 
and distributien (peak ampitude at 20-s 
check size) in spite of 20/200 visual acuity. 
The small central scotomas present in our 
patients may explain the suzprising main- 
tenance of a visual evoked response in face 
of 20/200 visual acuity. 

Peripheral visual fields were normal in 
all patients. All affected patients tested 
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had a central scotoma, the largest of which 
was only 8° across. Fixation was usually at 
the lower edge of the seotoma. Scotoma 
size did not correlate with the fundus 
appearance. Presumably, enough cones 
involved in the pattern-evoked response 
survived within or at the edge of the 
scotoma to give a measurable visual evoked 
response in some patients (Table) and, in 
the ease of patient III-1 (Fig 4), actually a 
normal visual evoked response amplitude. 
The latent period was normal in those 
patients in whom a visual evoked response 
was present, 

Fundus findings varied from barely dis- 
cernible changes in face of 20/200 acuity 
(Fig 5 and 6, patients IV-25, IV-4, IV-35)-to 
noteworthy areas of pigment epithelial 
atrophy (Color Fig 2 and 3, and Fig 4 and 7 
to 9). Fluorescein angiography disclosed 
more extensive pigment. epithelial disper- 
sion and choroidal atrophy than suspected 
on ophthalmic examination. Most patients 
showed evidence of flecks (Table). Patients 
1-21, [V-4, [V-21, 1V-25, [V-37, and V-2, 
however, had no flecks. Unlike drusen, true 
fundus flavimaculatus flecks do not always 
transmit fluorescence but may block it 
(Color Fig 3 and Fig 8, 10, and 11). Areas of 
choroidal fluorescein transmission are 
found separate from or surrounding the 
clinically visible flecks and presumably 
represent pigment epithelial atrophy (Col- 
or. Fig 3 and Fig 8). 

- The: earliest, clinically visible change is 

_foveal transmission of choroidal fluores- 
- cence on fluorescein angiography. In other 
eases the central pigment epithelial defect 

is larger. Ophthalmoscopically, a beaten 


Fig 1.—Family pedigree shows dominant 


hereditary pattern. 


Fig 2.~—Farnsworth D-15 panel, patient ili- 
16, aged 33 years, 20/200 acuity OU. 
Patient has normal color vision OS. and 
achromatic pattern OD. 
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Color Fig 2.—Patient V-2, OD, aged 22 
years, 20/400 visual acuity. Cantral macu- 
la has beaten copper appearance. No 
flecks are visible (Fig 7). 


choroidal atrophy. 


Color Fig 4.—Patient il-6, OS, aged 72 
years, 20/400 visual acuity. Red-free light. 
Extensive choroidal and pigment epithelial 
atrophy with surrounding flecks exists. 
Flecks are more visible than with white 


light. 


“VER indicates visual evoked response; ERG, electroretinogram; FFF, flicker 


Acuity ERG,* V 2-15-—-Errors 
Current oD Choroidal VER,* : 
> Age, yr os Flecks Atrophy pV P S FFF* EOQG* OD Os 
72 20/400 + + 23 119 192 40 Normal 1 2 
E 20/400 
ee 68 20/200 + + 135 180 350 60 Normal 14 
oe 20/200 
50 56 20/200 + z Flash 55 = 18 45 
20/400 onig 
16 41 20/400 + + ie 190 A: iat Ine 0 0 
; 20/400 
32 33 20/200 + + Flash 343 yo mo 2 13 
20/200 ony 
10 37 20/400 = + = 160 370 oS sane 2 1 
20/200 
11 41 20/200 + + ~ 1 3 
20/200 l a 
23 30 20/80 = = 10 178 310 55 oe 2 0 
20/70 : 
V-27 20 : 22 20/400 = + = 0 1 
ae 20/400 
IV: 3 13 20/200 ~ + = 212 fois 50. Normal 15 15 
; 20/200 
4-35. 11 21 20/200 + pa ~= 371 a Normal 0 0 
20/200 
qW-37 13 13 20/60 — —- “ 210 350 0 0 
ace, 20/60 
Wee 44 22 20/200 pa + 78 171 368 30 S 14 0 
20/200 
V-3 12 26 20/200 + + ~ 174 © 340 3 1 
20/200 








fusion frequency; EOG; electro-eculogram: P; ‘shotopic’ and S; 


Color Fig 1.-Same eye as in Fig 3, 20/200 
visual acuity. Classic yellow linear pisci- 
form fundus. flavimaculatus flecks: sur- 
round a slightly depigmented fovea. 


‘Color Fig 3.—Patient Ill-15, OS, aged 41 
years, 20/400 visual acuity. Yellow linear 
pisciform flecks deep to retina surround 
central area of pigment epithelial and 
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Fig 3.—Patient tll-16, OD, aged 33 years, 
20/200 visual acuity. Flecks blocking 
choroidal fluorescein (solid arrow) with 
surrounding areas of transmission are evi- 
dent. Centrally, there is pigmert epithelial 
loss without choriocapillaris atrophy. 
Fleck (open arrow) is deep to retinal vessel 
(Color Fig 1) and does not correspond to 
transmission defect. 


Fig 4.—Patient lil-1, OS, aged 60 years, 
20/200 visual acuity. Choriocapillaris and 
pigment epithelial as well as peripapillary 
atrophy is evident. No flecks were visible 
clinically. 















Fig 5.—Patient IV-25, OS, aged 13 years, 
20/200 visual acuity. No flecks are seen. 
Only a minimal foveal depigmentation is 
evident. 





Fig 8.—Same eye as in Color Fig 3 shows 
atrophy of choriocapillaris and large cho- 
roidal vessels. Flecks in Color Fig 3 and 
transmission defects here do not always 
correlate precisely. 
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Fig 6.—Early venous stage, same eye as 
in Fig 5. A larger area of pigment epithelial 
loss and choriocapillaris atrophy is evident 
than on funduscopy (Fig 5). 


Fig 7.—Same eye as in Color Fig 2. Chorio- 
capillaris atrophy without flecks with peri- 
papillary pigment epithelial atrophy i3 evi- 
dent. This patient’s appearance simulates 
early central choroidal atrophy. 





Fig 9.—Early venous phase, OS, patient Ill-21, aged 37 years, 20/400 visual acuity. Large 
central area of no choroidal vessels exists. Peripherally, choriocapillaris and pigment 
epithelial atrophy allows visualization of larger choroidal vessels. 
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copper appearance may be visible (Color 
Fig 2) On fleorescein angiography. and 
red-free light i/iumination, choriocapillaris 
atrophy with exposure of the larger choroi- 
dal vessels is visible (Color Fig 3 and 4 and 
Fig 4, 8, and 9). Patients HI-21, IV-21, 
IW~25, and Y-2 with choroidal atrophy 
without flecks are indistinguishable from 
patients: wit tral choroidal dystrophy. 
In most patients fundus changes were lim- 
ited to the mmeula. In patients HI-15 and 
Ili-16, howeve cks or pigment epithe- 
Hal atrophy were-visible nasal to the dise 
and outside ot che macular area but never 
past the equator Peripapillary atrophy 
oceasionally is ween (Fig 8, 4,7, and 11). 

Of the patients without flecks, all six-are 
under 40 year age compared with only 
three of the eight with flecks. This agrees 
with the observation of other authors that 
flecks appear so develop later than the 
decrease in-asuity or loss of pigment epi- 
thelium, No sach eorrelation is evident for 
choriocapilla wophy, which is only visi- 
ble when pigment epithelial loss is present. 
The primary pathological finding in. this 
disease may bein ‘the choriocapillaris with 
pigmert epith ium and foveal cones sec- 
ondarilyinvelvewd.. | 


PEDIGREE ANALYSIS 


Affected persens are known in five 
generations of thi 

cal transmission 
were 71 childve 
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sons and, 4 se, 32 were affected. 
The segregati ratio is 0.45 and is not 
significantly different from 0.5. The 
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Fig 10.—Patient Ill-4, OS, aged 56 years, 
20/200 visual acuity. Flecks blocking fight 
transmission (arrows) have surrounding 
areas of pigment epithelial atrophy trans- 
mitting choroidal fluorescence. 


Fig 11.—Patient Il-15, OS. Far less choroi- 
dal atrophy exists than in right aye of this 
patient (Color Fig 3 and Fig 8). This is 
greatest degree of lateral asymmetry seen 
in our family. There are peripapiilary trans- 


mission defects. 


sex ratio is equal. No male-to-male 
transmission was observed; hewever, 
this is most likely due to the faet that 
only five men have had children. Since 
affected male subjects have normal 
daughters, this cannot be an X-linked 
dominant. We can infer that this is an 
autosoma! dominant disorder. 


COMMENT 


The spectrum of clinical findings in 
our family resembles that of reces- 
sively inherited Stargardt’s disease in 
every way except for the heraditary 
pattern. Onset is usually in the first or 
second decade of life, but later onset 
in the fourth or fifth decade is docu- 
mented (Table). Electroretinography, 
electro-oculography, and flicker fu- 
sion frequencies usually are normal, 
but exceptions occur (Table). Color 
vision is affected later than with cone 
dystrophy, but an acquired achromatic 
pattern occurs. Once symptoms begin, 
vision drops rapidly over one to two 
years to the 20/200 to 20/400 level, but 
again there are exceptions (Table). 
These variable clinical findings pres- 
ent in our family are well described in 
large series of recessively inherited 
Stargardt’s disease.** 

Even though clinically indistin- 
guishable from each other, the differ- 
ence in genetic pattern between our 
family and recessively inherited Star- 
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gardt’s disease strongly implies that 
different: genes are responsible. On a 
genetic and therefore presumably bio- 
chemical. basis, recessivé’y inherited 
Stargardt’s disease and is disorder 
of our family are not the same disease. 
They represent genetic heterogeneity 
with different genes’ providing the 
same clinical picture. 

It is probable that, amceng the fam- 
ilies with reeessively inkerited Star- 
gardt’s disease, there area variety of 
genetic and even allelic variations also 
giving the same clinical sicture. The 
recent proliferation of cifferent ge- 
netic disease entities in the amaurotic 
familial idiocy group wita storage of 
different. chemical substances leading 
to the same elinical picture is a good 
example. We would predict that the 
“pathognomonic” Stargardt’s fundus 
flavimaculatus flecks in our family 
with dominantly inherized disease 
may not be of the same exact chemical 
composition or pathogenesis as the 
flecks of the recessively inherited va- 
riety. The only histopathelogic report 
of which we are aware’ shows the 
flecks to be PAS-positive acid muco- 
polysaccharides within the retinal pig- 
ment epithelial cell. Not ouly are there 
a variety of mucopolysaccharides but 
there is no proof that al flecks are 
necessarily that. 


6. Fishman GA: Fundus flavireaculatus. Arch 
Ophtaalmol 94:2081-2067, 1976. 

7. Noble KG, Carr RE: Stargarét’s disease and 
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Sessile and Exophytic Capillary Angiomas of the 


Juxtapapillary Retina and Optic Nerve Head 


J, Donald Gass, MD, Robert Braunstein, MD 


è This report concerns six patients with 
sessile and exophytic capillary hemangio- 
mas of the optic nerve head and juxtapap- 
. Wary retina. These are probably retinal 
vascular hamartomas, which are frequent- 
-iy misdiagnosed as unilateral papillede- 
- ma, papillitis, choroiditis, choroidal neo- 
vascularization, or choroidal. hemangio- 
ma. Stereo fluorescein angiography is 
-- essential in identifying these tumors that 
usually cause loss of central vision by 
i: Intraretinal and subretinal exudation into 
the macular region. Photocoagulation 
> treatment was. successful in two pa- 
“tients. 
<. (Arch Ophthaimol 98:1790-1797, 1980) 





olitary, pink or red, capillary angio- 
mas protruding from the anterior 
surface of the optic disc and juxtapap- 
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illary retina (endophytic tumors) are 
usually easy to identify ophthalmolog- 
ically as a manifestation of von Hip- 
pel-Lindau disease.’ Unlike these tu- 
mors, capillary angiomas, when they 
develop within the middle and outer 
layers of the juxtapapillary retina 
(sessile or exophytic tumors), cause a 
peculiar ophthalmoscopic picture. that 
is usually misdiagnosed as unilateral 
papilledema, papillitis, choroiditis, 
choroidal neovascularization, or cho- 
roidal hemangioma (Fig 1).'* Stereo 
fluorescein angiography is essential in 
accurately identifying these sessile or 
exophytic tumors. 

The purposes of this report are to 
present six cases of juxtapapillary, 
sessile, and exophytic capillary angio- 
mas and to discuss their manage- 
ment. 


METHODS AND MATERIALS 


Fundus photographs of 20 patients with 
retinal and optie disc capillary angiomas 
are on file in the Photographie Department 
of the Bascom Palmer Eye Institute. These 


include 11 patients with peripheral retinal 
angiomas and nine patients with optic disc 
or juxtapapillary angiomas. Of the latter, 
three are endophytic tumors and six are 
sessile or exophytic tumors. Five cf these 
patients, together with one additional 
patient whose photographic studies and 
case history were provided by another phy- 
sician, are the subject of this report. One 
patient with a 6-disc-diameter, highly ele- 
vated, juxtapapillary exophytic angioma 
that extended beyond the macular area is 
not included in this report. Stereo, colored 
photographs of this exceptionally large 
tumor that was initially misdiagnosed as a 
melanoma and a choroidal hemangioma 
have been previously reported.’ 


REPORT OF CASES 


Case 1.~Clinical Features.—A 36-year-old 
woman was asymptomatic when subnor- 
mal visual acuity was discovered on a rou- 
tine eye examination in February 1975. 
Unilateral papilledema was suspected, and 
she was.seen in consultation by several 
physicians. Her medical history and family 
history were noncontributive. Mild hyper- 
tension was the only abnormal finding on a 
general physical examination. Results of 
numerous laboratory studies, including 


Fig 1.—Diagram of types of juxtapapillary retinal capillary angio- 


mas: endophytic (left), sessile (center), exophytic (right). 
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yi the skull and optic fora- 
nous peelograms, were 
is was established. She 
com Falmer Eye Insti- 
i 3 at which time she was 
still asympts Visual acuity in the 
right eve was 2072) and in-the left eve was 
20/25. The rant eve was normal. Ophthal- 
mosconic € ination of the left eye 
revealed thickening and a narrow zone of 
gray opacificationof the retina surround- 
ing the temporal kalf of the optie disc (Fig 
2 left and right) Biomicroseopy 
ad mild dilation of the superficial 
retina’ capillaries in this zone. Extending 
from the optic dise inte the center of the 
macula was. a shallow, serous retinal 
detachment-suvrounded by a ring of yellow 
exudate. Steresscepic Auorescein angiog- 
raphy showed nee of a sessile juxta- 
papillary capillary angioma involving pri- 
marily the outer layers of the retina (Fig 
3}. The angi perfused during the mid- 
dle and later retinal arterial phase of the 
angiogram ¥ 
and surrour 
the later pha 


roentgenog 
mena and int 
normal. Nove 



















































wr io filling the overlying 
y retinal capillaries. During 
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s of the angiogram, there 
was staining ef the tumor but. minimal 
evidence of ning of the subretinal exu- 
date. Because «f tse location of the tumor 
and the fact ihe patient was asymptomat- 
ie, no treatreent » recommended. She 
was unavailable for follow-up until Novem- 
her 1978. She sted no change in her 
visual function. Fer acuity at that time 
was 20/15 in Sheright eve and 20/40 in the 
left eve, Shghcdy more yellowish exudate 
was present mythe macula. The remainder 
of the results of the eye examination were 
unchanged, Necept for occasional head- 
aches and mild elevation of her blood pres- 
süre, which “ed no-treatment, her 
general heal cained excellent. 
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0 Commenti This patient has experi- 
enced only shehr progression of visual 
loss during 40 1renths of observation. 





Case 2,—Clinical Features.—In December 
1975, during: a routine ophthalmoseopie 
examination imthe third trimester of preg- 
nancy, a 27-year-old woman was told that 
she had papilsdema in the left eye. An 
evaluation fer hypertension gave normal 
findings. Shehad mo visual symptoms until 
soon after am tieventful delivery of a 
normal full-Lereyiefant. In March 1976, she 
became awase af a positive scotoma and 
metamorpho; t her left eve. She was 
seen In const a by several ophthalmol- 
ogists, and after fiserescein angiography a 
diagnosis of juxtepapillary retinal angio- 
ma was made, She was referred here for 
treatment in March 1976. Her medical his- 
tery was unremarkable exeept for a history 
of head trauma reguiring three sutures in 
July 1973. The anäly history was strongly 
important Habetes and cancer. There 
was mo famis history, however, of von 
Hippe~Lindau disease. Corrected visual 
aculty in the ri ye 20720 and in the 
left eve was 20/70.. Amsler grid testing in 




















































the left-eve revealed a scotoma and meta- 
morphopsia $ 
the temporal 


t was more prominent in 
tion of the grid. Biomi- 
opEthalmoscopic examina- 











Arch Ophthaimd!—Vol 98, Oct 1980 














Fig 2.—Stereo photographs of juxtapapillary angiomas in case 1 (top left and right), case 
2 (center left and right), and case 3 (bottom left and right). 


tion of the left eve revealed a serous retinal 
detachment and circinate exudatien in the 
papillomacular bundle area. The juxtapap- 
illary retina between 3 and 7:30 o'doek was 
thickened and gray (Fig 2, center left and 
right). Biomicroscopy revealed a few 
dilated retinal capillaries within this area. 
The peripheral fundus was normal. The 
intraocular pressure was 12 mm Hg bilat- 
erally. Fluorescein angiography revealed 
findings similar to that noted in case 1 (Fig 
4). The angioma was treated with multiple, 
moderately intense applications ef. argon 
laser photocoagulation (Fig 5, left) She did 
not return for follow-up examination until 
July 1976. At that time the visual acuity in 
the left eye was counting fingers, and 
there was additional subretinal exudation. 
By November 1977, visual acuity in the 
right eve was 10/400. There was. persist- 
ence of the retinal detachment inferior to 
the tumor, but it did not extend into the 
macula, There was an irregular area of 
depigmentation centrally in the macula 
(Fig 5, right). Fluorescein angiwgraphy 
revealed little change in the tumor size or 
the amount of dye leaking from the tumor. 
No further treatment was recommended. 





Comment.—The cause for ihe pa- 
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tient’s further visual loss following 
photocoagulation is not known. The 
presence of the small pigment sear in 
the macula suggests that prolonged 
subretinal exudation or hemorrhage 
following the detachment may be the 
cause. Excessive photocoagulation 
damage to the nerve fiber layer may 
also be partly responsible. 


Case 3.—Clinical Features.— A healthy, 14- 
year-old girl had blurred vision and microp- 
sia in the left eye in October 1975. Her 
ocular, medical, and family history were 
noncontributory. On initial examination in 
March 1976, her corrected visual acuity in 
the right eye was 20/15 and in the left eye 
was 20/40. The right eye was normal. 
Biomicroseopic examination of the left eve 
revealed elevation of the temporal half of 
the optie disc, a narrow zone of graying of 
the juxtapapillary retina between 1 and 5 
o'clock, and a shallow serous detachment of 
the retina surrounded by yellow circinate 
exudate in the papillomacular bundle area 
(Fig 2, bottom left and right). The vitreous 
and peripheral fundus were normal. Fluo- 
rescein angiography revealed findings 
similar to that described in case 1 (Fig 6, 
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Fig 4.—Case 2. Top left and right, Stereo 
angiogram of arteriovenous phase. Bot- 
tom left and right, Late stages showing 
leakage of dye from tumor and from retinal 
capillaries in area of retinal detachment. 
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Fig 3.—Case 1. Top left, Early artariove- 
nous phase. Arrows indicate angioma. 
Top right, One hundred forty-two seconds 
after injection. Bottom left and righ:, Ster- 
eo angiograms, 34 s after injection 
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Fig 5.—Case 2. Left, Argon photocoagula- 
tion. Compare with Fig 1, center. Right, 
Twenty monike afer photocoagulation. 
Note pigment csenge (arrow) and persist- 
ence of ce retinopathy inferior to 
optic disc. 











top left and right}. In August 1977, the 
visual acuity on the left eye had decreased 
to 20/60. Multiple contiguous applications 
of intense argon photocoagulation were 
used to treat the superior portion of the 
juxtapapillary tumor outside the papillo- 
macular bundle (Fig 6, bottom left). The 
patient was seen in February 1978, at 
which time the visual acuity in the affected 
eye was 20/200, Ophthalmoscopic examina- 
tion of the left eye revealed a prominent 
puckering of the retina secondary to an 
epiretinal membrane located along the 
superotemporal margin of the juxtapapil- 
lary tumor (Fig 6, bottom right). There was 
marked atrophy of the tumor and retina in 
the area of shotocoaguiation, but persist- 
ence of the remainder of the tumor and the 
subretinal exudate. A dense Bjerrum’s sco- 
toma corresponded with this area of pre- 
vious detachment. Radiating retinal folds 
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extended from the epiretinal membrane 
into the center of the macula. No further 
treatment was recommended. 


Comment.—Intense  photecoagula- 
tion burns caused a nerve fiber bundle 
defect and probably caused the epiret- 
inal membrane and macular pucker- 
ing. 

Cast 4.—Clinical Features.—A 21-year-old 
woman had right-sided headackes, photo- 
phobia, and nausea in June 1970 Her med- 
ical history revealed a mild thyroid 
insufficiency. The family history was 
noneontributory. Results of general physi- 
cal examination were normal, except for 
“papilledema” in the right eye. Neurologic 
examination results, including roentgeno- 
grams of the skull and optic foramena, 
right carotid arteriography, EEx, and two 
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Fig 6.—Case 3. Top left and right, Angiog- 
raphy showing angioma (arrows). Bottom 
left, Intense argon photocoagulation. Bot- 
tom right, Six months after photocoagula- 
tion. Note epiretinal membrane (arrows). 


spinal fluid examinations, were normal. 
She had no visual complaints prior to her 
initial ophthalmologic examination in No- 
vember 1970. Corrected visual acuity in 
both eyes was 20/15. Visual field examina- 
tion results were normal except for an 
enlarged blind spot in the right eye. Oph- 
thalmoscopic examination of the right eye 
revealed thickening and gray-white opacif- 
ication of the retina surrounding the tem- 
poral side of the optic nerve head. This was 
associated with a shallow serous detach- 
ment of the retina, and a partial circinate 
ring of yellow exudate in the juxtapapil- 
lary and papillomacular areas (Fig 7, top 
left). Stereo, colored fundus photographs 
and stereo fluorescein angiograms of this 
eye have been previously published.’ The 
left eye was normal. Stereo fluorescein 
angiography revealed a sessile capillary 
angioma of the juxtapapillary area that 
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extended from 7 to 12:30 o'clock in the right 
eye (Fig 7, top right and bottom left). In 
July 1972, she became aware of blurred 
vision in the right eye. In August 1972, her 
visual acuity in the right eye was 20/50. 
Several light to moderate applications of 
xenon photocoagulation were placed in the 
region of the tumor between 9:30 and 11 
o'clock. Nine days later her visual acuity 
was unchanged. Seventy-four 0.5-s, 250- 
mW, 100-4 argon laser applications were 
placed on the tumor from 9 to 1 o'clock. 
Two weeks later a third treatment, using 
66 applications of argon laser of 0.2-s dura- 
tion and 400 to 700 mW were placed on the 
tumor from 9 to 1 o'clock and from 6 to 8 
o'clock. By December 1972, vision in the 
right eye had returned to 20/20 and Jaeger 
1. In April 1973, the patient returned 
because of a slight decrease in the visual 
acuity of the right eye; it measured 20/30. 
There was evidence of subretinal exudate 
and cystoid retinal edema in the macula. 
Forty-one applications of 50- and 100-p 
argon laser burns of 0.2-s duration and 400 
to 700 mW were scattered on the surface of 
the tumor. She returned in August 1973 
complaining of headaches and further 
decrease in vision in the right eye. The 
visual acuity was 20/50. Serous detachment. 
of the macula was still present. Forty-nine 
100-4, 450- to 500-mW applications were 
scattered everywhere over the surface of 
the tumor, leaving a gap between 9 and 10 
o'clock. By September 1973, visual acuity in 
the right eye had decreased to 20/60. By 
May 1974, the acuity had improved to 
20/40. In December 1974, visual acuity in 
the right eye was 20/25. There was no 
subretinal exudate and only minimal yel- 


1794 Arch Ophthalmol—Vol 98, Oct 1980 


lowish intraretinal exudate. By January 
1977, her acuity was 20/30 and Jaeger 1 
slowly in the right eye. She had a dense 
inferior cecocentral scotoma that extended 
to fixation. The right macula was free of 
exudation. 


Comment.—Use of moderately in- 
tense photocoagulation given on mul- 
tiple occasions for a period of months 
was successful in this patient in caus- 
ing resolution of the subretinal fluid 
and in partly preserving central 
vision. 

Case 5.—In October 1969, a 30-year-old 
man was referred here because of blurred 
vision in the right eye of approximately six 
years’ duration. His ophthalmologist had 
recorded a gradual loss of vision from 
20/20 to 20/50 during that time. The diag- 
noses entertained included central serous 
retinopathy, choroidal vascular disease, 
and “malformation.” He had a trial of oral 
corticosteroid therapy and a single treat- 
ment with ruby laser photocoagulation 
during the summer of 1969. He continued, 
however, to experience progressive wors- 
ening of metamorphopsia, micropsia, and a 
positive scotoma. His past ocular and med- 
ical history were normal. Two paternal 
cousins had retinitis pigmentosa. The 
family history was otherwise normal. Cor- 
rected visual acuity in the right eye was 
20/30 and in the left eye was 20/15. The 
left eye was normal. Biomicroscopic and 
ophthalmoscopic examination of the right 
eye revealed thickening and loss of trans- 
parency of retina around the inferior half 
of the optic nerve head. Between 6 and 9 





Fig 7.—Case 4, right eye. Top lef, Juxta- 
papillary angioma (arrows) (from Gass’). 
Top right and bottom left, Ang ograms 
(from Gass’). Bottom right, Fifty-three 
months following initial photocoagulation 
treatment. 


o'clock there was an orange globular mass 
involving the outer retinal layers ard pro- 
truding into the subretinal space (*ig 8). 
Stereo, colored fundus photographs bf this 
tumor have previously been published.’ 
Several large superficial retinal vessels 
extended posteriorly into this mass, There 
was a highly elevated, sharply localized 
serous detachment of the retina inferior to 
the optic disc. A zone of yellow intraretinal 
and subretinal exudate was present along 
the margins of the detachment. The retinal 
detachment was shallow in the macular 
area. There was no visible evidence of 
previous photocoagulation. The peripheral 
fundus and vitreous were normal The 
results of the remainder of the examina- 
tion in both eyes were normal. Fluorescein 
angiography revealed early perfusion of 
the capillary tumor that involved the juxta- 
papillary retina from 4 to 9 o'clock. There 
was dilation of the retinal capillaries :n the 
areas of detachment beyond the tumor, as 
well as extensive leakage of dye from the 
tumor and surrounding retinal vessels. 
Moderately intense xenon photocoazula- 
tion was used to cause a gray whitening 
over the entire surface of the tumor except 
in the area between 8 and 9 o'clock. On the 
first postoperative day, the visual acuity 
was 20/300, and there was a marked 
increase in the amount of subretinal exu- 
date, On Dee 19, 1969, his local ophthaimol- 
ogist recorded a vision of 20/200 ir his 
right eye and noted the persistence of 
subretinal exudate in the macular arez. On 
April 15, 1970, he had nine applications of 
1.5° moderately intense xenon photocoagu- 
lation to the tumor surface. By May 14, 
visual acuity in the right eye was 20/50 and 
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Fig &.—Case $, right eye. Left and right, 
Exophycic juxtapapifiary angioma (arrows) 


{from Gass’) 





there was lese subrstinal exudate. On July 
29, the acuity had mproved to 20/30. The 
submacular exudation wag gone. Mild eys- 
toid macular edeme was present. On Aug 8, 
1971, the visaal acuity had declined to 
20/50 and Jaeger 1, and there was evidence 
of additional subretinal exudate and devel- 
opment of a fine 2etwork of intraretinal 
vessels temporal of the site of the original 
tumor, Additonal argon laser treatment 
was given oi three occasions between 
March 24, 1972, anc March 7, 1972. By May 
1972, the visual acu:ty in the right eye was 
20720, and one year later was 20/15. There 
was no subretinal exudate, and only a few 
flecks of yellow exadate remained in the 
paracentral avea. His acuity in the right 
eye in February 1979 was 20/25, and there 
was no exudazion. 

Case 6.—Clinical “eatures.—A 17-year-old 
bey was referred with a one-year history of 
a central scotoma «nd metamorphopsia in 
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the left eye. The referring diagnosis was 
possible metastatic carcinoma of the juxta- 
papillary choroid. Two years previously 
results of an eye examination were record- 
ed as normal. He had worn glasses since 
the age of 12 years. His medical history 
revealed occasional headaches. For one 
month prior to the examination, he had 
experienced transient episodes of stabbing 
pain behind the left eye. His father had 
two myocardial infarctions, a sister had 
“fainting spells” and headaches, and one 
brother had recurrent unexplained stom- 
ach pains. The patient’s corrected visual 
acuity in the right eye was 20/20 and in the 
left eye was 20/160. The right eye was 
normal. Biomicroscopic and ophthalmo- 
scopic examination of the left eye revealed 
a localized serous detachment of the retina 
extending from the superotemporal mar- 
gin of the optic disc into the central macu- 
lar area (Fig 9). There was an elevated, 
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Fig 9.—Case 6, 1974. Top ft, Left eye. 
Juxtapapillary exophytic angioma (large 
arrows) and surrounding serous retinal 
detachment (smail arrows) {from Gass‘). 
Top right, Angiogram showing capillary 
angioma (from Gass‘). Bottcm left, Same 
tumor, 1978 (arrows). Note marked in- 
crease in tumor size. Bottom right, Right 
eye, 1978. Peripheral retinal angioma and 
vitreous blood (arrow). 


1.5-disc-diameter, ill-defined, pink and 
orange tumefaction involving the supero- 
temporal portion of the opte nerve head 
and the outer retinal layers. The retinal 
vessels coursed over the surface of the 
tumor, which protruded into zhe subretinal 
space. Stereo, colored fundus photographs 
of this tumor have been previously pub- 
lished.t Several dilated retinal vessels 
extended posteriorly into the tumor. Circi- 
nate exudate was present at the margin of 
the retinal detachment, and “here was cys- 
toid macular edema. The peripheral fundus 
was normal. Fluorescein angiography re- 
vealed rapid filling of the capillary angio- 
ma and extensive leakage of dye, not only 
from the tumor, but from the surrounding 
retinal vessels in the area cf the detach- 
ment (Fig 9, top right). 

In January 1975, the fundus was 
unchanged except for the presence of ei- 
ther a large cyst or a hole in the center of 
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the macula. Seventy-two, 100- to 200-,.350- 
to 500-m W argon laser applications of 0.1-s 
duration were placed over the tumor sur- 
face temporal to the optic nerve head. The 
area of detachment initially enlarged, but 
gradually subsided during the subsequent 
nine-month period. Retinoschisis devel- 
oped in the macular area. His acuity was 
10/200 by November 1975. He was unavail- 
able for follow-up until September 1978, 
when he complained of further loss of 
acuity. Visual acuity in the left eye was 
10/200. The juxtapapillary tumor was more 
elevated and had enlarged temporally 
almost to the center of the macula (Fig 9, 
bottom left). There was serous detachment 
of the macula and perimacular area. Inferi- 
orly, at the equator at 5:30 o'clock, there 
was a two-thirds-disc-diameter, round, 
endophytic, retinal angioma that was sup- 
plied by a dilated artery and drained by a 
dilated tortuous vein (Fig 9, bottom right). 
Blood extended from the surface of the 
tumor into the vitreous. There was no 
evidence of retinal detachment in the 
region of this tumor. The right eye was 
normal. The patient had noted some 
increase in the frequency of his headaches. 
Neurologic examination, including compu- 
terized tomography, revealed no evidence 
of intracranial angioma. It is anticipated 
that he will probably have transscleral 
eryopexy or photocoagulation of the 
peripheral angioma in the near future. 


Comment.—This patient, the second 
youngest in our series, was the only 
patient to show unequivocal growth of 
the juxtapapillary tumor and develop- 
ment of a second angioma during the 
period of observation. Additional at- 
tempts to photocoagulate the juxta- 
papillary tumor were not made be- 
cause of the cystic changes in the 
macula and because the thickness of 
the tumor precluded our being able to 
deliver photocoagulation to the depth 
of the tumor. 


COMMENT 


All six patients with juxtapapillary 
angiomas eventually had loss of cen- 
tral vision associated with exudative 
detachment of the retina and circinate 
retinopathy. In four patients (cases 1 
through 4), ophthalmoscopy revealed 
an ill-defined zone of thickening and 
gray opacification of the juxtapapil- 
lary retina in the area of a sessile 
tumor. While biomicroscopy revealed 
some dilation of a few superficial ret- 
inal vessels, it failed to show definite 
evidence of the angioma. In two other 
cases (cases 5 and 6), the tumor was 
more nodular and extended into the 
subretinal space. Ophthalmoscopical- 
ly, an ill-defined, slightly yellow- 
orange, exophytic tumor was barely 
visible through the thickened, gray 
overlying retina. The presence of sev- 
eral dilated superficial retinal vessels 
extending posteriorly into these tu- 
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mors were important biomicroscopic 
clues as to their nature. 

Stereo fluorescein angiography pro- 
vided the single most important 
means of identifying the location and 
nature of these juxtapapillary angio- 
mas. The capillaries comprising the 
tumors usually filled earlier and more 
prominently during the late retinal 
arterial phase than did the neighbor- 
ing retinal capillaries. The tumor 
appeared to receive its blood supply 
both from the deep optic nerve head 
plexus (ciliary arteries), as well as 
from small superficial branches of the 
retinal arteries. 

While the ophthalmoseopic picture 
of sessile juxtapapillary angiomas 
may superficially simulate papillede- 
ma secondary to increased intracrani- 
al pressure, systemic hypertension, 
inflammation, or other causes, stereo 
fluorescein angiography clearly iden- 
tifies the presence of the underlying 
capillary angioma. 

The appearance of a juxtapapillary 
sessile retinal angioma may simulate 
that of a juxtapapillary choroidal 
neovascular membrane. Stereo angi- 
ography is essential to determine 
whether the capillary network lies 
within the middle and outer retinal 
layers of the detached retina in the 
case of the angioma or at the level of 
Bruch’s membrane in the case of the 
choroidal neovascular membrane. Un- 
like sessile juxtapapillary angiomas, 
which show a diffuse fine capillary 
network, a juxtapapillary choroidal 
neovascular network usually shows 
angiographically a radiating pattern 
of central vessels terminating in a 
dilated circumferential vessel at the 
temporal periphery of the mem- 
brane. 

The orange color of the more nodu- 
lar exophytic angioma may be mistak- 
en for either a choroidal hemangioma, 
metastatic tumor, malignant melano- 
ma, or an organized juxtapapillary 
disciform sear caused by a variety of 
diseases, eg, choroiditis, hyaline bod- 
ies of the optic disc, or angioid streaks. 
Stereo ophthalmoscopic and angio- 
graphic features of the angioma are 
usually sufficiently characteristic to 
differentiate these from other subret- 
inal masses.’ 

Since in only one of these six 
patients did a second peripheral 
angioma develop and since none have 
any evidence to date of having other 
organ involvement, or a contributory 
family history, are we justified in 
considering these juxtapapillary an- 
giomas as part of the von Hippel- 
Lindau disease? Juxtapapillary, ses- 
sile and exophytic hemangiomas have 





been observed histopathologically in 
at least two patients with von Hippel- 
Lindau disease." Darr et al de- 
scribed the clinical and histopatholog- 
ic findings in a case misdiagnosed 
initially as bilateral papilledema.’ In 
the case reported by Nicholson et al, 
small, subclinical capillary angiomas 
were found histologically in the juxta- 
papillary region in a patient with two 
peripheral angiomas.’ 

Our failure to obtain a history of 
associated evidence of other organ 
involvement in these six patients was 
not unexpected. Lindau reported that 
symptoms of ocular involvement ante- 
date those of CNS involvement and 
that eventually CSF involvement de- 
velops in 25% of patients with retinal 
lesions." In reviewing the literature, 
Schindler et al reported a 24% inci- 
dence of evidence of either other asso- 
ciated organ involvement or an abnor- 
mal family history in 55 patients with 
capillary angiomas of the optie disc.’ 
Since cases of multiple lesions and 
multiple system involvement are more 
likely to be reported, the true inci- 
dence of solitary lesions is probably 
higher than reported. 

The incidence of angiomas involv- 
ing the optic dise is reported to be 
much lower than peripheral angio- 
mas." Darr et al found only 14 cases 
of optic nerve involvement prior to 
their case report in 1966. In reviewing 
those 14 case reports, we found chat at 
least five concerned cavernous rather 
than capillary hemangiomas, and we 
believe that these should not be con- 
sidered as part of the von Hippel- 
Lindau disease. © Whereas cavern- 
ous hemangiomas of the retina and 
optic nerve head may be associated 
with cavernous hemangiomas of the 
brain, the disease is distinctly differ- 
ent from von Hippel-Lindau. dis- 
ease.’ Of the total of 20 patients 
with retinal capillary angiomas photo- 
graphed at the Bascom Palmer Eye 
Institute, almost 50% have involved 
the optic nerve head or juxtapapillary 
retina. Failure to recognize the atypi- 
cal variations in the appearance of the 
lesions in the region of the optic nerve 
head probably is partly responsible for 
the reported low incidence of these 
tumors in this location. In 1972, Oos- 
terhuis and Rubinstein described 18 
patients with optic disc capillary 
angiomas and noted atypical tumors 
that simulated hyaline bodies of the 
optie dise and retinochoroidal degen- 
erative diseases.” 

Capillary angiomas are hamarto- 
mas that usualy show maximum 
growth during the prepubertal years, 
but may, as occurred in case 6, &ppear 
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initially ix aeulfhood. The capillaries 
comprising the famors eventually be- 
come incearmpetent and cause chronic 
progressive.intraretinal and subreti- 
nal exuda : the case of peripher- 
al retinal Tomas, this process often 
causes te mal-detachment and 
less.of all sion. Schindler et al 
of 55 patients with 
omas involving the 
retinal detachment 
¿ did not state, howev- 
er, how many patients had, in addi- 
tion, peripheral angiomas. It appears 
that loss af central vision is the pri- 
mary threat facing the patient with a 
jaxtapapilary angioma. Vitreous 
hemorrh and macalar distortion 
opiretinal membranes are 

uses of visual loss in 






























e@fyopexy, and xenon 
photocoagulation have 
lin obliterating pe- 
ial angiomas when they 
iameter in size or smaller. 
ults of photocoagula- 
t of juxtapapillary an- 
, have been poor.’ Is it 
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possible, in the case of juxtapapillary 
angiomas involving the temporal por- 
tion of the optic disc, to reduce exuda- 
tion with photocoagulation without at 
the same time permanently cestroy- 
ing central vision? The results of 
repeated applications of low- to mod- 
erate-intensity photocoagulation in 
cases 4 and 5 suggest that it is possible 
if the tumor is either sessile or small 
and exophytic. The therapeutic re- 
sults, however, in cases 2 and 8 sug- 
gest that the treatment, particularly 
if it is of high intensity, may play a 
role in causing further loss of central 
vision. Schindler et al reported macu- 
lar puckering similar to that in our 
case 3 following xenon photocoagula- 
tion of a sessile juxtapapillary angio- 
ma.’ In the case of endophytie tumor 
or exophytic tumors that are greatly 
elevated, as in case 6, photoeoagula- 
tion is unlikely to succeed because it is 
not possible to coagulate the capillary 
network deep within the tumor. Theo- 
retically, it might be advantageous in 
patients, prior to the development of 
macular detachment, to place a bar- 
rier line of moderately intense photo- 
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coagulation affecting ony the outer 
retinal layers in an area of attached 
retina, between the juxtapapillary 
angioma and the center 07 the macula, 
to prevent central spread of exudation 
from the tumor via the subretinal 
space and the outer plexiform layer of 
the retina. Since we kave limited 
information concerning the natural 
course and results of therapy of juxta- 
papillary angiomas, photocoagulation 
probably should be used only in those 
tumors causing exudation and loss or 
paracentral-or central visual function. 
The findings in case 1 suggest that 
this loss may occur slowly in some 
cases for a period of years. Moderately 
intense applications of xenon or argon 
phetocoagulation appliec. to selected 
portions of the tumor in multiple ses- 
sions separated by several months. or 
more, are probably preferable tc using 
high-intensity coagulation to large 
areas of the tumor. 
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Acquired Orbital Retraction Syndrome 


Robert H. Osher, MD; Norman J. Schatz, MD; Thomas D. Duane, MD 


è Four patients with infiltrative orbital 
disease involving an extraocular muscle 
demonstrated a characteristic retraction- 
motility pattern. The cardinal feature was 
retraction of the globe on attempted gaze 
opposite the field of action of the involved 
muscle. Variable eye movement limitation 
was present in the field of action and 
opposite to the field of action of the 
involved muscle. When motility was re- 
stricted, the forced-duction test was posi- 
tive. Modest proptosis and episcleral vas- 
cular congestion. over the extraocular 
muscle insertion were associated physi- 
‘cal findings. Dysthyroid eye disease, 
inflammatory myositis, and neoplasms 
arè among the infiltrative myopathies that 
may produce an acquired orbital retrac- 
tion syndrome. ; : 

(Arch Ophthalmol 98:1798-1802, 1980) 


(Oreital disease involving an extraoc- 

ular muscle can produce retraction 
of the globe on attempted gaze oppo- 
site the field of action of the involved 
muscle. The tethering effect of this 
muscle may also limit ocular motility, 
in which case, the forced-duction test 
will confirm a restrictive process. 
Proptosis and episcleral vascular con- 
gestion are additional signs sugges- 
tive of orbital disease. We have 
observed a specific retraction-motility 
pattern, which may occur when an 
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extraocular muscle is infiltrated by 
neoplasm, inflammatory myositis, or 
dysthyroidism. On recognition of this 
acquired orbital retraction syndrome, 
appropriate ancillary studies are nec- 
essary to establish a specifie diagno- 
sis. 


REPORT OF CASES 


Case. 1.—A 46-year-old man noted pro- 
gressive, painless bulging of his right eye 
for approximately three months. The 
patient was hospitalized at another institu- 
tion where he underwent carotid arteriog- 
raphy and orbital phlebography, which 
showed an avascular mass without a tumor 
blush. Because of an inadequate therapeut- 
ic response to prednisone, the patient was 
referred for neuro-ophthalmologic consul- 
tation. 

Examination revealed normal visual acu- 
ity, pupils, fields, anterior segments, and 
fundi. The right eye was 5 mm proptotie. 
Ocular motility was full exeept for limited 
abduction of the right eye. During addue- 
tion, there was marked retraction of. the 
right globe (Fig 1). Engorged conjunctival 
and episcleral vessels were evident over the 
insertion of the right lateral rectus. Posi- 


tive forced ductions confirmed a restrictive .Ț 


orbitopathy. 

Thyroid function findings were within 
normal limits. Ultrasonography demon- 
strated a well-demarcated zone of sonar 
lucency in the distribution of the right 
lateral rectus (Fig 2). This mass was also 
demonstrated by computerized orbital to- 
mography (CT) (Fig 3). 

Krénlein’s operation was performed, and 
a gray, fusiform tumor encasing and 
replacing the lateral rectus along the orbi- 
tal wall was excised. The histologic diagno- 
sis was low-grade liposarcoma, with asso- 
ciated chronic inflammation. 


This patient had an ocular motility 
pattern similar to a Duane’s retrac- 
tion syndrome, consisting of retrac- 





tion during adduction and limited 
abduction. In addition, however, prop- 
tosis and vascular engorgement over 
the insertion of the lateral rectus mus- 
cle were present. Positive forcec duc- 
tions, normal thyroid findings, ultra- 
sonographic and tomographic evi- 
dence of a mass lesion, and orbital 
biopsy were all utilized in establishing 
the diagnosis of liposarcoma. 


Cast 2.—A 45-year-old woman noted 
sharp pain in the left eye during attempted 
adduction without visual loss or diplopia. 
Six months prior to admission, she rad a. 
similar episode in the right eye that had 
resolved following a three-week course of 
prednisone therapy. 

Examination revealed normal visual acu- 
ity, pupils, fields, anterior segments. and 
fundi. Although ocular motility seamed 
unremarkable, during attempted adduc- 
tion the left globe retracted in association 
with considerable pain (Fig 4). The left 
globe was 3 mm proptotic, and the episcle- 
ral vessels. were congested over the inser- 
tion-of the left lateral rectus. 

A thyroid function profile, including 
Werner’s suppression test, was normal. 
Computerized orbital tomography denon- 
strated a diffusely thickened, left lateral 
rectus muscle: (Fig 5). 

The patient was started on a regimen of 
60. mg of oral prednisone daily, and she 
experienced a dramatic subsidence of eye 
pain. The left globe ceased to retract dur- 
ing adduction, and within a two-week peri- 
od the proptosis and congestion had eom- 
pletely resolved. 


This woman was seen init:ally 
because of a painful adduction retrac- 
tion syndrome with preserved ocular 
motility. A history revealing previous 
episodes, normal thyroid function, a 
thickened lateral rectus on CT, and a 
dramatic therapeutic response to 
prednisone established the clinical 
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Fig 1.—Case 1. Note right propiosis, episcleral injectiorwover right 
lateral rectus insertion, and retraction of globe during adduc- 
tion. 


Fig 2.-Case 1. B-scan ultrasonography of right orbit shows 
sonolucen: zone (arrow) in distribution of lateral rectus muscle. 











Fig 3.—Case | -Computerized tomograph- Fig 4.—Case 2. Retraction of left giobe during adduction. Note episcleral iajection over 
ic scan demonstrating lateral mass in right lateral rectus insertion. 
orsit (arrow). 











Fig 5.—Case 2. Orbital computerized 
tomographic sean showing thickened left 
lateral rectes.mpuscle (arrow). Fig 6.—Case 3. Retraction of 
left globe during attempted 
adduction. Note episcleral 
congestion over lateral rec- 
tus insertion. 








Fig 7-—Case 3. Orbital’ computerized 
tonegraphis scan demenstrating en- | 
larged left atecal rectus muscle (arrow). 
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Fig 8.—Case 4. Note proptosis and limited 

elevation of right eye. Retraction present 
during abduction and depression of right 
globe. 


Fig 9.—Case 4, Midorbital computerized 
tomographic scan showing resolving. in- 
flammation.in right ethmoid sinus. (wide 
arrows) extending around thickened right 
medial rectus muscie (thin arrow). 





PS Tether Prevents 
Agonist Contraction J jf d- Antagonist Relaxation 


Fig 10.—Proposed mechanisms by wnich 
infiltrative myopathy produces retraction 
(see text). : 
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diagnosis << inflammatory orbital 


pseudotumer: 







89-vear-old worar. experi- 
and her ophthalmologist 
Jernits. Withir one week 
: ntal dip! opia and was 





he lefte eye oari promi- 
néat, with exophthalmometry measure- 
ments of 16 ram OD and 18 mm OS. The 
conjunctival and episcleral vessels were 
mildly injected over the media! rectus mus- 
cle and were markedly congested over the 
lateral rectus muscle insetticn. Both 
adduction awd abduction of the left eye 
were severely limited. During attempted 
adduction, tae-eye retracted iato the orbit 
(Fig 6). Ve tical duetions were normal. 
Forced ductiens were performed and con- 
firmed a restrictive orbitopatky. 
o= Laboratory. investigation revealed the 
“folowing pertinent results: sriiodothyro- 
nine uptake, 27.5%; thyroxime level, 9.8 
ug/L; and T, 2.7. A 24-hour radioactive 
-iodine uptake test disclosed a low uptake of 
8.2%, and a thyroid sean demonstrated a 
small, maltirodular goiter. Skull and orbi- 
tal x-ray, fins were normal. Computerized 
orbital tomography showed an enlarged 
lateral rectus muscle (Fig 7). 

JA diagnose of congestive dysthyroid eye 
disease was established, and tke patient 
was statte? on a four-month regimen of 

prednisone: During the ensuing year of 
‘{dlow-up, some improvement in her ocular 

o motility wes noted, with concomitant 

“reduction in the size of the Bteral rectus 
muscle Wy repeated CT scan. 











= . This weran was seen initially with 

slight proptesis, conjunctival and epi- 
seleral congestion over the lateral rec- 
tus insertien, limited horizontal due- 
tions, enc retraction of tre globe on 
actemptec, adduction. Thyroid fune- 
tion findings: were abnormal, and 
orbital CT scan demorstrated an 
enlarged ‘2teral rectus muscle. A trial 
o? oral steroids resulted in improved 
motility, while diminishing the size of 
the lateral rectus muscle. The diagno- 
ss of eysthyroid ophthalmopathy 
with retragtion was established. 


Case 4.-An 11-year-old healthy boy 
experieace:| headaches 24 hours prior to 
the onset of right lid swelling The swelling 
worsened during the following three days, 


a: which ‘ime he complained of blurred 
vision ia taat eye. 
On physical examination, the boy 





seemed lethargie and irritable and had a 
temperature of 38.9 °C. The right upper 
and lower lids were markedly swollen and 
erythematous, and the corjunctiva was 
congested. The right globe was displaced 
temporally and 3 mm of vroptosis was 
raeasured. Visual acuity in that eye was 
reduced to 20/40, and a right afferent 
pupillary defect was present. Right eye 
movementsavere limited in a.l directions of 
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gaze. Both optic discs were hyperemic. 


Kernig’s sign, Brudzinski’s sigr, and 
nuchal rigidity were indicative of menin- 
geal irritation. 

Pertinent laboratory studies disclosed a 
WEC count of 14,700/cu mm, and the dif- 
ferential cell count showed 70% pclymor- 
phonuclear leukocytes. Sinus x-ray films 
and orbital CT scan showed opacification 
of the right maxillary and ethmoid sinuses 
with adjacent orbital inflammation Lum- 
bar puncture revealed the following: open- 
ing pressure, 230 mm H,O; cloudy: fluid; 
glucose level, 80 mg/dL; protein level, 257 
mg/dL; WBCs, 469/cu mm; and ne bacte- 
ria. 

The diagnosis of orbital cellulitis second- 
ary to cellulitis and complicated by menin- 
gitis was established, and the patient 
received intravenous antibiotics and phen- 
ytoin (Dilantin). A maxillary antral punc- 
ture and lavage was performed, and Staph- 
ylococcus aureus grew from the cultured 
material. 

Within ten days, the patient’s meningeal 
signs had disappeared, and the. vision, 
pupil, and appearance of the optic dises had 
returned to normal. The right eye was 
minimally proptotic and injected. Impaired 
motility was present in upward gaze, while 
in both downward gaze and abduction the 
globe retracted (Fig 8). Repeated orbital 
CT sean showed less inflammation within 
the ethmoid sinus, whereas the superior 
and medial rectus muscles remained thick- 
ened (Fig 9). 

Within two months, the ophthalmologi- 
cal and radiographic findings were entirely 
normal. 


An 11-year-old boy was seen ini- 
tially with orbital cellulitis compli- 
cated by meningitis. As his orbital 
inflammation responded to antibiotic 
therapy, the motility pattern dis- 
played limited upward gaze and 
retraction of the globe during both 
downward gaze and abduction. Orbi- 
tal CT scan showed a thickened 
superior and medial recti that signi- 
fied residual inflammatory infiltra- 
tion of those muscles. 


COMMENT 


Gaze-evoked retraction of the globe 
is an easily overlooked physical find- 
ing that occurs in specific neurologic 
and ophthalmologic conditions. Re- 
traction during attempted adduction 
is a cardinal feature of Duane’s 
retraction syndrome.’ An abduction 
deficit, variable adduction. with 
oblique overshoot, and anomalous bin- 
ocular sensory patterns are addition- 
al features that comprise this syn- 
drome. Fibrosis of the lateral rectus 
muscle was the traditional explana- 
tion for Duane’s retraction syndrome, 
but recent. electromyographic evi- 
dence indicates that in some cases the 
primary abnormality is paradoxic 
innervation.’ The lateral rectüs mus- 
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cle may be electrically silent. during 
abduction but fires during adduction. 
Co-contraction of both horizontal rec- 
tus muscles during adduction pro- 
duces retraction of the globe. 

The clinical features of the congen- 
ital vertical retraction syndrome are 
similar to Duane’s syndrome, al- 
though different muscles are af- 
fected.’ Limited upward gaze is pres- 
ent, while an impaired downward gaze 
is accompanied by a horizontal muscle 
overshoot. The globe retracts during 
attempted depression anc the palpe- 
bral fissure narrows. Forced ductions 
are positive, but electromyographic 
studies. are not yet available to deter- 
mine whether the primary defect is 
neurogenic or due to extraocular mus- 
cle fibrosis.* 

Aberrant regeneration of the oculo- 
motor nerve is an acquired caused of 
extraocular muscle cocontraction.® Af- 
ter injury, peripheral fibers regener- 
ate and sprout collateral branches that 
presumably reach muscles in the ocu- 
lomotor group other than those origi- 
nally. innervated. On. vertical gaze, 
simultaneous firing of the superior 
and inferior recti produces retraction 
of the globe, Horizontal-gaze lid dys- 
kinesis, lid retraction on downward 
gaze, and sector contractions of the 
iris to both light and. associated eye 
movements also result from axonal 
misdirection.’ 

Another type of co-contraction has 
been described, whereby corneal irri- 
tation initiates a reflex simultaneous 
contraction of the extraocular mus- 
des. Retraction of the globe occurs 
with coneurrent protective eyelid clo- 
sure.’ 

Congenital alterations in the ex- 
traocular muscle, its insertion, and its 
peripheral innervation may account 
for retraction. Anatomical variations 
of the peripheral neural distribution 
have been described, end when a 
branch of the oculomotor nerve inner- 
vates the lateral rectus muscle, a 
retraction syndrome similar to 
Duane’s results.’ Posterior insertion 
of an extraocular muscle has also been 
reported to produce retraction.’” 

Congenital replacement of contrac- 
tile muscle substance with fibrous tis- 
sue is a well-recognized cause of 
retraction.” The movement interfer- 
enee may result from either lack of 
pulling power within the fibrotic mus- 
cle or resistance offered by the fibrot- 
ic muscle to its normally contracting 
antagonist. The latter is responsible 
for retraction of the globe during 
attempted upward gaze in congenital 
fibrosis of the inferier rectus muscle. 
It has been postulated that the verti- 
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cal retraction syndrome, previously 
mentioned, may result from primary 
fibrosis of the superior rectus mus- 
cles. 

Lesions within the CNS have been 
recognized to produce retraction. Bi- 
lateral rhythmic ocular retraction dur- 
ing attempted upward gaze, known as 
nystagmus retractorius, indicates a 
lesion in the region of the Sylvian 
aqueduct.'''* Other findings that may 
accompany nystagmus retractorius 
include impairment of vertical gaze, 
teeta] pupils, convergence nystagmus, 
and papilledema. 

Surgical or traumatic” rearrange- 
ment of orbital structures may ac- 
count for retraction. Excessive resec- 
tion and scarring of either conjunctiva 
or an extraocular muscle may act to 
tether the globe (J. T. Flynn, MD, oral 
. communication, May 1979). A motility 
~ limitation with retraction can be 
observed when gaze is attempted 
away from the involved muscle. Trau- 


`: matie fractures of the orbital wall can 


produce this motility-retraction pat- 
| tern by extraocular muscle entrap- 
ment.=+ Forced ductions and polyto- 


1. Duane A: Congenital deficiency of abduc- 
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retraction movements, contraction. of ‘the pal 
pebral fissure and oblique movements of the eye, 
Arch Ophthalmol 34:133-159, 1905. 

2. Huber A: Electrophysiology of. the retrac- 
» tion syndromes. Br J Ophthalmol 58:293, 1974. 
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vertical retraction syndrome: A family study. 
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mograms are invariably abnormal. 
Acquired orbital disease can pro- 
duce a retraction-motility pattern 
with signs and symptoms consisting 
of pain, diplopia, proptosis, and: epi- 
scleral engorgement. The underlying 
mechanism is an alteration in the elas- 
tic properties of the extraocular mus- 
cle by an infiltrative process.. During 
attempted gaze in the direction oppo- 
site the field of action of the involved 
muscle, relaxation failure of this infil- 
trated yoke muscle prevents rotation 
of the globe around its central axis 
(Fig. 10). Each time the agonist con- 
tracts, the involved muscle behaves as 


‘a tether, pulling the globe into the 


orbit. The motility deficit may occur 
in gaze directed away from the re- 
stricted muscle, or marked infiltration 
of the muscle may diminish its func- 


‘tion in its own field of action. This 


accounts for the variable motility dis- 
turbance accompanying the acquired 
orbital retraction syndrome. 
Although the acquired orbital re- 
traction syndrome can be identified 
by its historical features, retraction- 
motility pattern, associated proptosis, 
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Volume and Depth of the Anterior Chamber 
in the Normal Aging Human Eye 


Scott T. Fontana; Richard F. Brubaker, MD 


® The dimensions of the anterior cham- 
ber were studied in 624 eyes of normal 
subjects ranging in age from 10 to 70 
years. it was found that the depth and 
Volume of the anterior chamber diminish 
with age andare related to the degree of 
ametropia. Male subjects had larger ante- 
tior chamber dimensions than female 
subjects, Frequency distributions sug- 
gested that these dimensions were dis- 
tributed normally in the test population. 
„` Age- and sexcorrected percentile nomo- 
“grams are illustrated, which can be used 
to predict the likelihood of finding a par- 
ticular anterior chamber dimension in a 
normal eye. pi 
(Arch Ophthalmol 98:1803-1808, 1980) 
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Age, yr 
40 + 18 
40 + 18 


All eyes - 
Right eyes 
Left eyes - 40 + 18 
Male:subjeets + 17 
Female subjects + 18 
By decades of age, yr 


11-20 18 + 3 


21-30 
31-40 
471-50 
51-60 
61-70 
71-80 
All eyes, aged 21-60 yr 


24 +3 
36 +3 
46+ 3 
56 +3 
65 +3 
7543 
38 + 14 
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The changes in the dimensions of the 
human eye during growth. have 
been documented carefully,’ beecming 
fairly stable in most persons by the 
age of 14 years. Thereafter, there is 
little change in the axial length of the 
eye or in the diameter and curvature 
of the cornea. However, the erystal- 
line lens continues to grow throuzhout 
life” partly at the expense of the 
anterior chamber, the depth and vol- 
ame of which gradually diminisa.** 
The diminution of the dimensions 
of the anterior chamber caused by the 
growth of the lens and other unknown 
factors may play an important role in 
the pathogenesis and evolution of cer- 
tain disease processes, such as angle- 
closure glaucoma’ or pigmentary glau- 
coma.* Furthermore, the changes seen 
with aging may be of greater impor- 
tance in eyes with hyperopia or myo- 
pia if the adult dimensions cf the 


Refractive 
Error, 
Diopters 
—0.54 + 2:12 
—0.54 + 2.14 
—0.54 + 2.09. 
—0.62 + 2.03 
—0.48 + 2.17 


Central 


Depth, 


Midperipheral 
Depth, 
mm 


—1.40 + 1.89 
—1.59 + 2.07 
—0.50 + 1.27 
—0.19 + 184 
+0.32 + 1.76 
+4.10 + 2.29 
+1.06 + 1.20 
—0.67 + 262 


anterior chamber are unusual. 

The purpose of this study was to 
measure the depth and velume of the 
anterior chamber of a cross section of 
a population of normal persons to 
establish the frequency distribution of 
these two variables and:to determine 
the relation of refractive error and 
age to these ocular dimensions. 


METHODS 


Normal persons between the ages of 10 
and 70: years were studied. The subjects 
were all normal volunteers who had. had an 
eye examination at the Mayo Clinic and 
had been found to have normal eyes, except 
for refractive errors. An attempt was made 
to recruit subjects having a broad spectrum 
of ages. No attempt was made to select 
subjects randomly from a predefined popu- 
lation. The. final study group consisted 
almost entirely of persons who live in the 
area of Rochester, Minn. 

Each subject underwent a standardized 


i Table 1:—Measured Data, Mean + SO : i 


Diameter of the 
Anterior Chamber, 
mm ` 


Total Peripheral 
Volume, Volume, 
pl pi 








199 + 48 


201 + 47 


232 + 46 
223 + 38 
215 + 52 
187 + 35 
176 + 41 
154 + 31 
152 + 45 
202 + 45 


129 + 0.6 
12.7 + 0.7 


13.1 + 0.7 





19.0 + 0.6 
12.9 + 0.6 
12:6 + 0.6 
126 + 0.7 
123 + 0.5- 
12.2 4 0.7 
12:8 + 0.6 
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Fig 2.—Relation of anterior chamber dimensions to age, individual subjects (right eye), 
aged 21 to 60 years. 2: 
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-Central Anterior Chamber Depth, mm 


. Fig 1.—Mean values of central and periph- 

gral anterior chamber depth and anterior 
<chamber diameter in 236 right eyes of 
subjects aged 21 to 60 years. 
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Fig 3.—Relation of ariero chamber 
dimensions to: refractive error, individual 
sublects (right eye) aged 21 t so years. 








=8 é -4 me G A 2 “4 6 8 
Refractive Error, Diopters 





~ Central Anterior Chamber: Depth, mm 


Table 2.—Correlation Coefficients and Linear Coefficients, Subjects Aged 21 to 60 Years, 474 Eyes 


“x= a+b x(Age) xea¢bx X= a+ bx (Age) +c x 
(Refractive Error) (Retractive Error) 


SD, a, : a, b, : a a, b, c, 
spam ort mm mm. mm/Diopter mm mm/yr  mm/Diapter 


Anterior chamber depth 30. 03 = 5 L00145 478 2. f , 4 —0.0107 
Peripheral anterior chamber : 7 
depth . . : X —0.0134 —.439 : ; E 4 ~0.0098 —~0.05 
; ph/yr dl pl/yr  pl/Diopter 
Anterior chamber volume x —1.52 —.444 $ 4 —4.01 —6.9 
Peripheral anterior chamber i 
volume 





*r indicates correlation coefficient; all correlation coefficients shown are statistically significant (P < .01). 
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Reeder, 192% 





Rosenurer 1930 
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1950 
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Weekers ane f 
Grieten, * 961 


Weekurs et al,’ 
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Leighton" 
1973 


Table 3.—Anterior Chamber Data, Corrected for Refractive Error and 
Normalized to Age 40 Years, Subjects Aged 21 to 60 Years, Mean + SD 












Central Peripheral Total. Peripheral Anterior 




















No. Depth,* Depth, Volume,? Volume,* Chamber 
of Eyes mm mm ph pl Diameter, mm 
Af eyes 472 29+03 18+03 196+ 38 65 + 23 12.8 + 0.64 



































195 + 3B 65 + 23 
196 + 3B 65 + 23 
202+ 3B 69+ 25 
191+ 63+ 21 


12.8 + 0.63 
12.8 + 0.68 
12.9 +0.53 
12.7 + 0.63 


236 
236 
196 
276 


3.0 + 0.3 
2.9 + 0.3 
3.0 + 0.3 
2.9 + 0.3 


1.8 + 0.3 
1.8 + 0.3 
1.8 + 0.3 
1.8 + 0.3 


Right eyes 
< Left eyes 
` Male subjects 
: Female subjects 












* Statistically significant difference between male and female subjects in these columns. 


Table 4.—Previous Studies of Anterior Chamber Depth: 





Relation of Anterior Chamber Dep:h* 


Stitamp photo- 
grammetry 


Modification of 
Lindstedt's 
method 

Jaeger’s beam 
splitter on slit 
tamp 


Goldman's slit- 
lamp. pachymet- 
er. 

Goldmann's pa- 
chymeter 


Ultrasonography i 
and Goldmann's 
pachymeter 


Ultrasoncgraphy 


Goldmann’s pa- 
chymeter 





Presentsiudly, 
1979 


Slit-lamp photo- 
graph, special 
scaie overlay 


<.15-> 55 


Mean 
age 51 


11-86, 
mean 40 


Emmetropes, 40 
yr, 3.4 mm 


Emmetropes, 30- 
50 yr, male and 


female subjects, 


3.5 mm 


Emmetropes, 35- 
55 yr, 3.3 mm 


Emmetropes, 
>35 yr, 
3.2 mm 


Emmetropes, 25- 
“$0-yr, 2.9 mm 


Male subjects; 10- 


yr, 3.2 mm; te- 
mate subjects, 
8 yr, 3.1 mm 


3.2:mm 


[Depth diminishes 
0.019 mm/yr 
after age 20] 


{Depth diminishes 
0.014. mm/yr 
after age 20] 


‘Depth diminishes 


0.010:-mm/yr 


“Depth diminishes. 
0.008 mm/yr 


Depth increases: 
= 0-10 yr, then 





= Stable 10 to 13 
= y 


Male subjects, 3.0 Depth diminishes 


mm; female 

subjects, 2.9 
mm (age 40, 
emmetropia) 


“Brackets indicate values calculated by us from data published in the reference. 
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0.01 mm/yr 


[Depth is 0.04 
mm/D greater 
in myopia; less 
in hyperopia] 


Depth is 0.77.mm 
less per Din: 
hyperopia; .. 
depth un- 


change Re’, 


<35 yr, depth is 
0.035 mm/D 
‘less in hypero- 


-o pia; > 35 yr, re- 


gression. is 
0.050: mm/D 


~ Myopes have 


deeper cham- 
‘bers; hyperopes 
have shallower 
chambers 
Depth is 0.12 

“mm/G greater 
in myopes, 

less in 
hyperopes 
among 12-year- 
old girls 


No. of Age, Anterior mianem enini e eni i iieiaeie, 
Method Subjects yr Chamber Depth To Age = “To Ametropia. To Sex 
Huminator with 254 < 15-80 Emmetropes, 31- {[Diminishes 0.013 - Myopes have 
two simulta- 50 yr, 3.6 mm mm/yr after age — deeper cham- 
neous (sphero- 15] bers; hyperopes 
cylindrical) -have shallower 
focal lines chambers; high 
: myopes same 
as simple 
; myopes 
Optical beam < 20-80. Emmetropes, 40- {Depth diminishes Same findings as 
splitter 59 yr, 3.1 mm 0:013:mm/yr Lindstedt 
i pehe after age 20} ; : : 5 
Lindstedt’s appa- 25-92 Emmetropes, 40 {Depth diminishes [Depth is 0.03 Male dimension- 
ratus yr, mate and fe- 0.014 mm/yr] mm/diopter o 9% larger than 
male subjects, greater in myo- temale 
3.4 mm : pia, tess in hy- 
peropia] 





Male dimension 
1% larger than 
female 
Mala dimension 
‘6% larger than 
female 


Maie dimension 
Z% larger than 
famale 





Depth is 0.06 
mm/D deeper 
in myopia, shal- 
lower in hypero- 
pia 


Mæle dimension 
€% greater than 
female 
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Fig 7.—Age-adjusted percentile of anterior 
chamber volume and central anterior 
depth, female subjects. 
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Fable 5.—Depths of Central and Peripheral Anterior Chamber, Right Eyes, n = 236 


Mean Depth, Z,* 
mm, Adjusted 
to Age 40 + 
Emmetropia 


Eitence Belew 


6.0 












“Jones and Maw 
tice,” 163 


Siit-lamp photo- 
grammetry. spe- 





; a : cial balance 
Tomlinson and {Calculated from 
Leightan,” (G72 anterior cham- 


ber dimansions 
with Hem's tor- 








; malaj” 
Johnson stalo Slit-lamp photo- 
1878 > grammetry, spe- 
cial scae over- 
; : i day i 
Present sudy: Slit-Jamp photo- 
1879 grammetry; spe- 


cial cae cver- 
lay 






“Brackets indicais values calculated by us from data published in the reference. 


photogrammetric procedure for measure- 






otograph of the lower 

jeazivtal plane of the eye, as 
viewed from à with the subject in the 
sitting positioa.” Measurements were 
made from ihe -pactograph using a trans- 
parent grie overlay (anterior ‘chamber 
scale) from aviiel the required depth and 
volume could be saiculated. Tae diameter 
of the anterior «chamber was estimated to 
the nearest: millimeter by observing the 
most peripbera: pcsition along the scale 
where the anterior chamber had measur- 
abie depth 1 mire or greater). The age 
and refractive error of each subiect were 
recorded. 

These data were ‘keypunched cnto com- 
puter cards «nd anaiyzed statistically. Mul- 
tiple linear zegression analysis was carried 
out as described by Dixon ard Massey.” 
The level of si; ance reported herein as 
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0.3 


'“2Gedicates.a + bx age + c x refractive error. 






a:mm 





Table 6.—Previous Studies of Anterior Chamber Volume 


Correlation With Age and Refractive Error 





b, mm/yr c, mm/Diopter 









Anterior 





: No. of Chamber 
Investigators — Method Subjects. Age, yr Volume* To Age 
` Heira,? 147 : Slit-lamp photo- 102 9-68 [Emmetropes, 40 [Volume dimin- 
grammetry; yr, 202 pL} ishes 2.0 pl /yr] 
planimetry 








19-56, 
mean 28 








11-80, Maie subjects, Volume dimin- Volume is 7: 4./D Male camension 
mean 40 202 „L, female ishes 1.0 ul yr greater in myo- 6% Greater than 
subjects, 191 pia, less in: hy- feme 
ul (age 40, em- 


metropia) 


“statistically significant” was P <01 us- 
ing the F test." 


RESULTS 


Table 1 describes the characteristics 
of the study population and displays 
the mean and SD of the central depth 
of the anterior chamber, the midperi- 
pheral depth of the anterior chamber 
(arbitrarily chosen 4.5 mm belew the 
optic axis), volume of the anterior 
chamber, and volume of the peripheral 
portion of the anterior chamber 
(beyond 4.5 mm from center) Data 
are shown for all subjects by eye, by 
sex, and by decades of age. A special 
group, those aged 21 (after growth of 
the eye has completely stopped) to 60 
years (before changes in lens trans- 
parency begin to appear with greater 
frequency} are shown as a separate 
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Relation ct Anterior Chamber Volume? 
a a en ak ei ine cig eI asa 


Volume dimin- 
Shes 1.8 pl /yr 


















To Ametropia 
{Volume is 3.7 »L/ 
diopter greater 
in myopia; fess 
in hyperopia] 








Wo Sex 
































































peropia 


group. This group was analyzed. fur- 
ther. 

Figure 1 illustrates the average pro- 
file of the anterior chamber in the 21- 
to 60-year age group. The figure is 
drawn to scale using an average poste- 
rior corneal radius of curvature of 8.3 
mm. 

It was suspected that the dimension 
of the anterior chamber would corre- 
late with age and with refractive 
error. Figures 2 and 3 are graphic 
illustrations of the depth and volume 
of the anterior chamber ef the right 
eye of individual subjects aged 21 to 
60 years, plotted according to age or to 
refractive error. Correlation coeffi- 
cients were calculated for these data 
against age and refractive error, both 
singly and simultaneously. The single 
and multiple correlation coefficients 
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were statistically significant 
(P< .01). These correlation coeffi- 
cients and the linear coefficients of 
the best fitting lines or planes to the 
data are given in Table 2. The dimen- 
sions of the anterior chamber dimin- 
ish with age and are greater in per- 
sons with myopia. 

We decided to eliminate the effects 
of age and refractive error on our 
sample means by “normalizing” indi- 
vidual subjects to a uniform age and 
refractive error. This procedure was 
accomplished by calculating the ex- 
pected measurements for each subject 
if he were emmetropic and 40 years 
old. The linear regression coefficients 
in Table 2 were used. The normalized 
data are illustrated in Table 3. No 
statistically significant difference be- 


tween right and left eyes was found in 


the normalized data, but a statistically 
significant difference was found 


(P < .01) between the central anterior: 


chamber depth and the’ volumes. of 
male and female subjects. 

Figures 4 and 5 illustrate the cumu- 
lative frequency distribution of the 
normalized data of the right eyes of 
all subjects, aged 21 to 60 years. The 
distribution of both variables was 
found to be Gaussian, as illustrated by 
the linearity of the data in Fig 4 and 
Th. 

This information was used to con- 
struct simple nomograms for deter- 
mining the age-adjusted percentile of 
an individual subject. Figure 6 is a 
percentile nomogram for male sub- 
jects, and Fig T is a percentile nomo- 
gram for female subjects. These 
nomograms were constructed under 
the assumption that. the data are 
normally distributed and, with respect 
to age, are homoscedastic. 


COMMENT 


The findings of this study. regard- 
ing central anterior chamber depth 
confirm the work of previous investi- 
gators (Table 4). Most consistent in all 
studies is that the anterior chamber 
depth diminishes with age, as shown 
in Fig 2, beginning some time after 
the eye reaches its fully mature size. 
In addition, the central anterior cham- 
ber depth is related to the degree of 
ametropia of the eye, as shown in Fig 
3. Most other investigators have 
observed this latter relation, >*= al- 
though some data seem to show that 
in myopia, particularly high myopia, 
the regression of anterior chamber 
depth with the refractive error is less 
pronounced as compared with hypero- 
pia. Several investigators noted a 
sex difference, with male subjects 
having slightly larger ocular dimen- 
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sions than female subjects." We 
found a 4% difference in the sexes, 
which is consistent with the findings 
of other authors. 

The relation of the depth of the 
anterior chamber, other than in the 
center, to age and refractive error has 
not been studied previously, to our 
knowledge. Table 5 summarizes our 
results, which show that age and 
refractive error also are related to the 
peripheral anterior chamber in the 
same way as to the central anterior 
chamber. As expected, when studying 
anterior chamber volume, we found 
the same relation between age, refrac- 
tive error, and sex as for central ante- 
rior chamber depth. We analyzed the 
data of Heim’ and determined that 
our results were similar to his, except 
that his subjects exhibited a greater 
regression with age and a smaller 
regression with refractive error than 
ours (Table 6). 

As suggested by Weekers and 
Grieten, Tomlinson and Leighton," 
and Lowe and Clark," these dimen- 
sions might be abnormal in certain 
inherited disorders, such as primary 
angle-closure glaucoma. We expect 
that Fig 6 and 7 will be helpful in 
determining whether an individual 
patient is “normal” or “abnormal” on 
statistical grounds. We have not 
tested and thus de not know whether 
measurement of anterior chamber 
depth and volume would be of any 
value in predicting the likelihood of a 
future event in an individual subject, 
(such as an attack of angle-closure 
glaucoma). This question would be 
answered. best using a longitudinal, 
rather than a cross-sectional, study in 
a subgroup of persons with known risk 
factors for the disease. 

Figures 6 and 7 pertain to emme- 
tropes. However, these nomograms 
may be useful in estimating the likeli- 
hood of finding a particular dimension 
in an individual subject of known 
refractive error, as compared with a 
subgroup of the population having 
that particular refractive error. To do 
so, one must simply “normalize” the 
dimension, using the appropriate re- 
gression shown as “c” in Table 2, to 
the dimension that would have been 
expected if the subject were emme- 
tropic and then use the nomogram for 
the normalized dimension. If these 
nomograms are used in this way, the 
user must accept the assumption that 
the variance and the regression are 
uniform in the population and not a 
function of refractive error, an 
assumption that is probably reason- 
able for subjects having small refrac- 
tive errors, but which assumption can- 





not be proved without studying large 
numbers of persons within each ame- 
tropic subgroup. 


This study was supported by research grant 
EY 00634 from the National Eye Institute, by 
Research to Prevent Blindness, Inc, and by the 
Mayo Foundation. 
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® Spindie cell carcinoma, a variant of 
Squamous cell: carcinoma, has long been 
recognizec in numerous tissues (includ- 
ing the skin, the. upper respiratory tract, 
the oral cawity, and the esophagus). Two 
cases of spindle cell carcinoma of the 
conjunctiva are reported here. Histopath- 
ologic examination of these cases shows 
the characieristic spindle-shaped cells in 
continuity with the overlying epithelium. 
Electron miczcscepy of one case showed 
desmosomes and-cytoplasmic tonofibril- 
“like material. Oursdirect experience with 
one of these two cases has shown the 
malignant sepplasm to be aggressive. 
(Arch Ophthalmol 98:1609-1813, 1980) 


Gpindle call careinomas of the skin,- 
lip,’ oral mucosa and tongue,'™* 
esophagus,” “7 cervix," and larynx and 
upper respiratory tract have been 
reported. We found only a single pre- 
vious repart of this tumor arising in 
the conjunctiva.“ The present report 
is of two recent. cases of spindle cell 
carcinoma of the conjunctiva. 


METHODS AND MATERIALS 


Tissue for ligh! microscopy was pro- 
cessed in the cenventional manner after 
fixation ins e 4% ‘buffered formaldehyde 
solution, 
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Material for electron microscopy was 
fixed in buffered 1% glutaraldehyde, post- 
fixed in 2% osmic acid, and processed in the 
usual: manner. Thick sections (approxi- 
mately 1 4) from this material were stained 
with paraphenylenediamine and were used 
for orientation. Ultrathin sections were 
stained with uranyl acetate and lead 
citrate and were examined in an electron 
microscope (JEM 100-B). 


REPORT OF CASES 


Case: 1.~A 28-year-old white man who 
was a Peace Corps worker in Africa from 
1971 to 1977 noted an enlarging, tender 
subconjunctival mass inferotemporally in 
the left eye in the spring of 1977. In 
September 1977, a biopsy specimen of this 
mass at another hospital was interpreted 
as showing only chronic inflammation. The 
patient was given subeonjunctival steroids 
on several occasions, but the mass contin- 
ued to enlarge (Fig 1). 

On Feb 23, 1978, the patient underwent a 
conjunctival excisional biopsy at The Johns 
Hopkins Hospital, Baltimore. Microscopie 
examination of the biopsy specimen 
showed an incompletely excised tumor 
composed of fascieles of pleomorphic and 
hyperchromatic spindle-shaped cells in a 
dense collagen stroma (Fig 2). The initial 
interpretation was malignant fibrous his- 
tiocytoma. After consultation. with the 
staff of the Ophthalmic Pathology Branch 
of the Armed Forces Institute of Patholo- 
gy (AFIP), the diagnosis of spindle cell 
carcinoma was made because direct con- 
tinuity of the tumor cells with surface 
epithelium was evident (Fig 3). However, 
no surface atypia was noted. 

The tumor recurred (Fig 4) and was 
excised with a lamellar corneoscleral resec- 
tion on March 31, 1978. Microscopic exami- 
nation of this specimen showed a tumor in 
the conjunctival substantia propria com- 
posed of malignant-appearing spindle- and 
polygonal-shaped cells with moderate nu- 
clear-cytoplasmie disproportion and hy- 
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Cell Carcinoma of the Conjunctiva 


perchromatic nuclei (Fig 5). Twenty-four 
mitotic figures were seen per 40 high- 
power. fields (HPF). No PAS-positive 
material was present in the tumor. cells, 
The edges and base of the resectior. were 
free of tumor, but the tumor was close to 
the. base of the excised tissue. 


Examination on July 24, 1978, showed an: 


enlarging pink-red nodule, about 3 mm 
higher than the sclera, in the same area of 3 
the previous surgery. Goniescopic exami- ` 
nation showed the cornea in the inferotem- * 
poral region te be bulging inward toward 
the congested iris. 

On July 28, 1978, an eye-wall resection 
(corneoscleral iridocyelectormy) was per- 
formed. The resection extended frem the 
2:30-o'clock to the 5-o’clock positions and 
included the peripheral 2 mm: of cornea and 
extended posteriorly in a radial fashion for 
an additional 4 mm. Microscopie examina- 
tion of sections of the central portion of 
this specimen disclosed tumor in tke epi- 
sclera, with invasion of the limbic zone and 
infiltration of the aqueous. outflow: chan- 
nels, trabecular meshwork, and angle 
recess (Fig 6 through 8). Meridionally 
oriented serial sections from the superior 
margin of the resection disclosed tumor in 
the trabecular meshwork and Schlemm’s 
canal at this margin. The first 140 serial 





Fig 1.—Case 14Jan 4, 1978). Raised lesion 
at limbus of left eye with surrounding 
hyperemia. 
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Fig 2.—Case 1 (Feb 23, 1978). Top, Incomplete excision of lesion 
with tumor present at base (arrow). Surface epithelium remains in 


only one area (asterisk) (hematoxylin-eosin, 


x 115). Bottom, 


Tumor cells are moderately pleomorphic, spindle-shaped, and 
embedded in collagenous matrix (hematoxylin-eosin, x 180). 


sections (about 1.1 mm) from the inferior 
surgical margin were free of tumor. Adja- 
cent serial sections disclosed tumor in the 
trabecular meshwork and Schlemm’s ca- 
nal. 

Electron microscopic examination of a 
central portion of the eye-wall resection 
showed elongated tumor cells with variably 
shaped nuclei (Fig 9). Some nuclei had the 
characteristic spindle shape, whereas oth- 
ers (cut in cross section) were round. Non- 
specific cytoplasmic organelles included 
numerous polyribosomes, a moderate 
amount of rough endoplasmic reticulum, 
subplasma membrane fibrillar material, 
and occasional mitochondria. Intercellular 
collagen fibrils were abundant. Frequent 
desmosomes were seen (Fig 9, bottom 
inset), and a tonofibril-like material was 
seen connected to desmosomes (Fig 9, top 
inset). 

Because of the infiltration of the trabec- 
ular meshwork superiorly and tumor cells 
at the superior surgical margin, an exen- 
teration was performed on Aug 4, 1978, 
with preservation of much of the skin of 
the lids. Microscopic examination of this 
specimen showed the corneoscleral graft to 
be in place (Fig 10). No residual tumor was 
present in the conjunctiva, episclera, or 
sclera. Small foci of tumor were seen in 
Schlemm’s canal and the trabecular mesh- 
work in 50 serial sections superior to the 
edge of the eye-wall resection. The posteri- 
or margin of the resection came to within 
0.5 mm of the ora serrata. The retina was 
in place, and there was no vitreous, subret- 
inal, or choroidal hemorrhage. 

Follow-up examinations have shown no 
tumor recurrence in the orbit and no evi- 
dence of metastasis nine months after 
exenteration. 

Review of the original biopsy specimen 
from the other hospital disclosed a small 
focus of anaplastic-appearing tumor cells 
within an area of intense lymphocytic infil- 
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Fig 4.—Case 1. Clinical appearance of 
limbic lesion four weeks after initial exci- 
sional biopsy. 


trate in the conjunctiva. 

Case 2.—A 30-year-old Kenyan man had 
a 3-mm high x 4-mm wide vascular mass 
in the nasal limbus of his left eye. An 
excisional biopsy was perfermed. 

Microscopic examination showed notable 
infiltration of the stroma by atypical, spin- 
dle-shaped cells. In some areas, there was 
direct continuity with the overlying epithe- 
lium (Fig 11). The deeper layers of the 
epithelium were replaced by atypical pleo- 
morphic spindle-shaped cells (Fig 12). The 
mitotic index was 10/40 HPF. A notable 
acute.and chronic inflammatory-cell infil- 
tration was present in the stroma. A prom- 
inent area of elastotic degeneration of 
collagen was present in the substantia 
propria. No follow-up information is avail- 
able. 


COMMENT 
The histologic diagnosis of spindle 
cell carcinoma depends on several fea- 
tures. The lesions are typically super- 
ficial in location and demonstrate con- 
tinuity of the spindle cell tumor with 
the overlying surface epithelium. Of- 





Fig 3.—Case 1. Conjunctival surface showing continuity of spin- 
dle-shaped tumor celis with overlying stratified squamous epithe- 
lium (hematoxylin-eosin, x 185). 


ten there is also a malignant change 
within overlying epithelium, although 
this need not be present.’ Spindle cell 
carcinoma, showing transition from 
squamous to spindle cells, has been 
demonstrated in cervical lymph node 
metastases from a squamous cell car- 
cinoma of the tongue." 

Despite the lack of surface atypia or 
in situ malignant change, the electron 
microscopic study of case 1 supports 
the epithelial nature of the tumor. 
Frequent desmosomes were present 
and some had associated tonofibril- 
like material. From our review of the 
literature with respect to the use of 
electron microscopy in the diagnosis 
of spindle cell carcinoma, 0° it 
would seem that these two are the 
most important ultrastructural fea- 
tures. However, their verification may 
be difficult, largely because of a sam- 
pling problem. This is emphasized by 
Battifora’® in his study of two spindle 
cell carcinomas. Many of the spindle 
cells were indistinguishable from fi- 
broblasts, and examination of saveral 
blocks of tissue was required to dem- 
onstrate the presence of desmosomes 
and tonofilaments. 

Spindle cell carcinoma of the con- 
junctiva is apparently uncommon, 
with only one case report in the .itera- 
ture.” We are aware that there are at 
least two additional cases on file in the 
Ophthalmic Pathology Registry at the 
AFIP. In his report, Wise” cited two 
previous reports, one of a limbic 
schwannoma” and the other a malig- 
nant neurilemoma,?* which he con- 
sidered also to be spindle cell carcino- 
mas of the conjunctiva. Both of these 
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cases eventual y required exentera- 
ticn. 

While one cannot draw a general 
conclusion abeut the behavior of the 
tumor from sach few cases, it would 






h 
seem that same spindle cell carcino- 







mas of the « netiva may be aggres- 
sive locally. Our case 1 certainly was 
locally aggressi and the case 
reported recurred after 





excision w nat were considered to 
be adequate margins. The recurrence 
was unsuccess/ully treated with thio- 
tepa. A wide ical excision of the 
lesion was perfarmed with no subse- 
quent recurrence in a seven-month 
period of fells w-up. 

Spindle eel. carcinomas of the skin 











of basophilic: temer cells (arrows) with spindle-to-oval-shaped 
nuciei. Tumer ss dose to surgical margin at base of resection 
(asterisk) (hematoxylin-eosin, x 170). 


Fig 7.—Case 1 
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ye-wall resection showing tumor (arrows) 
extending inte erterior-chamber-angle structures (hematoxylin- 
eosin, x 30). 


may arise after irradiation’*'’** or de 
novo.*? Smith* reported (in his series 
of 29 cutaneous cases) that spindle cell 
carcinomas that arose at sites of pre- 
vious ionizing radiation or burns were 
usually larger, more aggressive, prone 
to recur after excision, and potentially 
metastatic than de novo tumors. 
When the tumors arise de novo, how- 
ever, almost all of them can be attrib- 
uted to prolonged actinic irradiation, 
usually being observed on the skin of 
elderly men with outdoor occupations. 
These tumors were relatively small, 
fairly well localized, did not exhibit 
aggressive behavior, and did not recur 
or metastasize after surgical exci- 
sion. 


~~ 
Oe ee ee eer ater 


£4 hoes 


Our present cases do not fit into 
either of Smith’s two classes. Both 
tumors appeared in young adults who 
have had prolonged exposure to 
actinic radiation but not to ionizing 
radiation. In one of our pacients, how- 
ever, the tumer behaved aggressively, 
unlike those în Smith’s patients who 
had been exposed only to actinic radi- 
ation. 

Appelman and Obermar® reperted 
11 cases (four which were polypoid 
and seven, sessile) of sqyamous cell 
carcinoma of the larynx with sarcoma- 
like stroma. They foune that the 
patient’s prognosis was more closely 
related to the gross preoperative con- 
figuration and degree cf ease of exci- 
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Fig 6.—Case 1. Eye-wall resection showing tumor in the conjunc- 
tiva (C), episclera (E), trabecular meshwork (T), and outflow 
channels (O) (hematoxylin-eosin, x 16). 







Fig 8.—Case 1. Three-dimensional reconstruction drawing of 
eye-wall resection from study of serial sections, showing episcle- 


ral tumor nodule (E) and tumor nodule ir anterior-chamber angie 
(arrow). Cornea (C), anterior chamber (AS), iris (1), anckmargins of 
eye-wall resection (dotted line) are indicated. 
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Fig 9.—Case 1. Electron micrograph of central portion of eye-wail resection, showing 
spindle-shaped nucleus of tumor cell. Collagen fibrils (arrow) are seen outside cell 
membrane (arrowheads) (x 4,848). Three desmosomes (circle) are shown in higher 
power in top inset (x 17,500). Bottom inset, Aggregate of tonofibril-iike substance 
(asterisk) impinging on several desmosomes ( x 15,11 1). 





Fig 10.—Case 1. Exenteration specimen. Region of eye-wall Fig 11.—Case 2. Excisional biopsy specimen showing infiltration 





sion than to the histolegic composi- 
tion. Polypoid or pedunculated :esions 
were likely to have a favorabie out- 
come. If the lesion had any other 
configuration, the outcome was poor 
The prognosis in recurrent cases does 
not differ substantially from that of 
invasive squamous cell carcinoma in 
the same region. 

Randall et al,” in a report of nine 
cases of large, gray, polypoid spindle 
cell carcinomas of the larynx, did not 
find that same correlation batween 
gross morphological appearance and 
prognosis. They related progrosis to 
the size and location ef the tumor. 
Both aggressive and benign behavior 
have been shown in spindle ce’] carci 
noma of the skin" esophagus," 
larynx,'*** and tongue*"'* Reported 
cases of spindle cell carsinome of the 
lip have behaved aggre-sively.*” 

Invasive squamous carcinoma of the 
conjunctiva is uncommon, and intraoc- 
ular extension of the tumor is relative- 
ly uncommon.”*** Nicholson and 
Herschler*’ reported a case of intraoc- 
ular extension of squamous cell carci- 
noma of the conjunctiva. That case 
resulted in enucleation four months 
after resection of the conjunctival 
mass, adjacent cornea, and uncerlying 
sclera by lamellar keratectomy and 
sclerectomy. Previous studies from 
the Eye Pathology Laboratory at the 
Wilmer Ophthalmological Irstitute, 
Baltimore, of 27 cases af invasive con- 
junctival squamous cell carcinoma 
showed the relatively iow-grade na- 
ture of such lesions and the possibility 
of successful local treatment.” Tumor 
recurrences were treated successfully, 
except for one fatal case, either by 
repeated local excision and irradia- 
tion, or by exenteration when location 
or extent precluded local excision. 





resection with donor cornea is shown (arrows). Ora serrata of substantia propria by hyperchromatic spindle-shaped cells that 
(arrowhead), vitreous (V), lens (L), sclera (S), and recipient also have direct continuity with surface epitheliem (hematoxylin- 


cornea (asterisk) are indicated (hematoxylin-eosin, x 16). eosin, X 85). 
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In view of the present cases, we 
would veentphasize the need for the 
general patic ogist, and alse the oph- 
thalmic pathologist, to be aware of the 
specifie type of epithelial tumor. As 
stressed by Licktiger et. aF and by 
Battifora,’ it is. often necessary to 
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examine numerous sections to search 
for continuity of tumor with overlying 
atypical epithelium. Electron micros- 
copy is also helpful for demonstrating 
epithelial characteristics of tumor 
cells and may be necessary to confirm 
the diagnosis of spindle cell carcino- 
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Localized Eosinophilic Granuloma (Langerhans’ Cell 
Histiocytosis) of the Orbital Frontal Bone 


Frederick A. Jakobiec, MD; Stephen L. Trokel, MD; Daniele Aron-Rosa, MD; Takeo Iwamoto, MD; Dominique Doyon, MD 


e Four patients (aged 5, 8, 14, and 51 
years at initial manifestation) with isolated 
eosinophilic granulomas of the orbital 
frontal bone displayed short symptomatic 
periods (two weeks to three months) and 
some combination of erythema of the lids, 
a soft, palpable anterior orbital. mass, 
periorbital pain, and osteolytic bone 
lesions on roentgenography. The bone 
iesions roentgenographically exhibited ir- 
regular, serrated, and sclerotic margins, 
distinguishing them from the more oval 
appearance of dermoid cysts. Electron 
microscopy performed in one case dis- 
closed the presence of Langerhans’ gran- 
ules in the cytoplasm of the histiocytes, 
indicating that the orbital disease is a mild 
form of “histiocytosis X” and a benign 
proliferation of a specific kind of histio- 
cyte—the Langerhans’ cell. On follow-up 
(two to 20 years), after incomplete curet- 
tage of two lesions coupled with low 
doses of postoperative radiotherapy, 
there was reconstitution of the bone 
detects, whereas more extensive surgery 
performed on the other two patients 
resulted in permanent but subclinical 
bone defects. 

(Arch Ophthalmol 98:1814-1820, 1980) 


Fpsinophilic granuloma of the orbi- 

tal bones has been the subject of 
scattered case reports'* without long- 
term follow-up. We present an analy- 
sis of four new cases, all with clinical 
and roentgenographic follow-up data, 
and a detailed description of the 
results of roentgenographic, patholog- 
ic, and electron microscopic. studies. 
Awareness of the clinical and roent- 
genographic findings should permit 
an accurate preoperative diagnosis of 
eosinophilic granuloma in the majori- 
ty of eases. 


REPORT OF CASES 


_Case 1.—An 8-year-old boy without a 
significant past ocular history was seen 
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with a two-week swelling of the right 
upper lid in March 1974. Geular examina- 
tion revealed edema and redness in the 
medial aspect of the right upper lid (Fig 1). 
Findings from the remainder of the ocular 
examination were unremarkable, including 
the absence of proptosis or ocular displace- 
ment. Orbital roentgenographie studies 
showed the orbits to be asymmetrical. 
There was an osseous defect in the right 
orbit, encompassing the region of the fron- 
tal sinus and roof of the orbit, and extend- 
ing posteriorly along the superomedial 
orbital wall. An exploration was performed 
through a superomedial brew incision; soft, 
yellowish, hemorrhagic tissue was removed 
subtotally from the medial superior orbital 
roof. A systemic workup, including bone 
seans, failed to reveal any other evidence of 
disease. Postoperative radiotherapy in the 
amount of 600 rads was delivered, with 
clinical resolution within three months. 
Repeated x-ray studies two years later 
revealed complete recortication of the orbi- 
tal bones. Five years later, the patient is 
clinically well. 

Case 2.—In June 1974, a 14-year-old girl 
first came for ophthalmolegic care with a 
four-week history of a rapidly progressive 
swelling of the outer half of the left upper 
lid accompanied by pain in the neighboring 
temporal fossa. On examination, there was 
a palpable mass in the superolateral aspect 
of the left orbit, deforming the upper lid; 
the globe was displaced 15 mm downward. 
The tumor had a soft homogeneous consis- 
tency and infiltrated the overlying skin, 
causing firmness and erythema (Fig 2). 
Pain was elicited on palpating the mass or 
the globe. A nontender, mobile left preau- 
ricular lymph node was found. Optic nerve 
and extraocular motility functions were 
normal. Roentgenographic studies dis- 
played an irregular, destructive lesion in 
the superolateral aspect of the orbit. A left 
external carotid arteriogram revealed dis- 
crete hypervascularization in the region of 
the tumor. A direct superolateral surgical 
approach to the tumor was made through 
the brow. A friable tumor was totally 
removed by thorough curetting. During 
five years of follow-up, there has been no 
recurrence of the lesion, although repeated 
roentgenographic studies have indicated 
persistence of an osseous defect, which is 
not clinically detectable. 

Case 3.—A 51-year-old man noted inter- 
mittent swelling and closing of the left 
upper lid of several months’ duration. An 
occasional throbbing pain in the left tem- 
poral region was also reperted. Two milli- 
meters of relative left exephthalmos were 
recorded, accompanied by resistance to 
retropulsion of the globe. Roentgenograph- 
ic evaluation of the orbits revealed a large, 
erosive lesion involving the lateral aspect 


of the left orbit roof. The patient was 
admitted to a neurosurgical service and 
had a transfrontal craniotomy on March 19, 
1959. An attempt was made to remove all 
of the lesional tissue. Postoperatively, the 
patient received 5,000 rads of radictherapy. 
He has been free of disease for 20 years, 
but a persistent bony defect kas been 


demonstrated by orbital plain x-ray films. 


Case 4.—A 5-year-old boy was seen in 
April 1978 with a history of swelling and 
redness of the lateral portion of the left 
upper lid. A slight left upper lid ptosis was 
also noted by the patient’s parents. On 
refraction, considerable bilateral typeropic 
astigmatism was found and could be cor- 
rected to 20/50 OD and 20/30 OS. There 
was no exophthalmos, but the left globe 
was displaced downward 2 mm and 2 mm 
nasally. Extraocular motility examination 
showed limitation of elevation in abduc- 
tion. There was a palpable, tender mass in 
the upper outer quadrant of the laft orbit. 
X-ray evaluation disclosed an irregular, 
large lytic lesion in the orbital roof, extend- 
ing from the medial third to the fossa of 
the lacrimal gland. The lytic defect also 
extended posteriorly about 30 mm. There 
was no evidence of a multisystem disease, 
The patient was taken to the operating 
room where an incision was made laterally 
below the brow and carried down to the 
periosteum, which was incised and ele- 
vated. A reddish-brown, friable tumor was 
found eroding the bone along the left 
superior orbital rim and extending back 
into the orbit. The tumor was removed as 
much as possible without rupturing the 
dura. Postoperatively, the patzent was 
referred for 1,500 rads of radiotherapy. 
Repeated roentgenographic studies five 
months later showed virtually complete 
resolution of the bony defect and the 
patient’s clinical appearance wes almost 
normal. 


PATHOLOGIC FINDINGS 


At surgery and in the laboratory, 
the specimens consisted of soft, fria- 
ble, hemorrhagic, tan-yellow tissue. 
By light microscopy (Fig 3 to 5), all of 
the tumors were composed of sheets of 
mononuclear and binuclear histiocytes 
with interspersed eosinophils and 
multinucleated histiocytic giant cells, 
separated into clusters by intraopera- 
tive hemorrhage. The histiocytes pos- 
sessed large, vesicular, folded, 
grooved, or indented nuclei containing 
prominent nucleoli. There was abun- 
dant faintly eosinophilic cytoplasm, 
which was occasionally vacuelated or 
contained hemosiderin in areas of old 
hemorrhage. The friability o? the tis- 
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sue was the consequence of the 
absence of æ significant background 
stroma 


ROENTGEROGPRAPHIC FINDINGS 


Preoperative und pos-operative 
plain x-ray fims of the orbits were 
available on toe fcur patients (Fig 6 to 
8). All patients nad a lesior that was 
located in tion of the frontal 
bone. Three estrus were centered in 
the region of the cossa of the lacrimal 
gland (Fig 6 enc T. top); one lesion was 
situated superomedially (Fig 8, top) 
and involved the right frontal sinus, 
extending laterally inte the orbital 
plate cf the fren:al bone toward the 
midorbit. Two of the lesiens in the 
lacrimal glaad fossa regien (Fig 8, 
top) destroyed the anteroleteral orbi- 
tal rim and root, volving the anteri- 
or portion of the anterior cranial fossa 
and the lateraloorbital proeess of the 
frontai bone. One lacrimal lesion pri- 
marily invebved the orbital roof and 
spread to the orbital rim (Fig 7, top). 
All foar lesions manifested irregular 
contours with kyperostosis of the 
edges of the lesion. 

Caretid arteriography performed 
on one patent {Fig 9) disclosed a 
discrete hypervascularization in the 
superior orbit corresponding to the 
site of the wsior. A late-shase view 
also showed chat the superior ophthal- 
mie vein was displaced medially with 
opening of ts angle (Fig 16), These 
findings demonstrated extension of 
the intraosseous tesion intc the orbital 
soft tissues. 

Follow-up xsray films were avail- 
able on all four patients «Fig 6 to 8, 
bottom). One patient showed complete 
reconstitution of the orbital bony 
defect after sis months, end another 
at one year. Each of these patients 
had had a bropsyto establish the diag- 
nosis, followed by radiotherapy. In the 
two other vatients, who underwent 
complete excisienal biopsy of their 
lesions, a nt sube.inical bone 
defec: w strated four and 20 
years postar 


rely. 
ELECTRON MICROSCOPIC FINDINGS 


Fresh les oral tissue frem patient 4 
was examined by electror microscopy 
according to me hod’ described else- 
where.” The tumor consisted of many 
histiceytes a geil ee dad scattered 
eosinophils. . and_a number of multinu- 
oe giant ee is. There was a signif- 

cant number cf erythrocytes in the 
cae oie. Trke histiocytes (Fig 11) 
had a large, indented, or lobulated 
nucleus with a darge nudeclus; there 
were many villi or processes on the cell 
surface. The spacious cycoplasm con- 
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Fig 1.—Eight-year-old boy had swelling 
and erythema of right upper lid. Palpable 
mass and osteolytic lesion were found 
superomedially. 





Fig 2.—Appearance of 14-year-old boy 
with six-week history of redness and full- 
ness of outer segment of right upper lid. 


tained a moderate number of mito- 
chondria, segmented or elongated cis- 
ternae of rough-surfaced endoplasmic 
reticulum (RER), many vesicles 
(smooth-surfaced endoplasmic reticu- 
lum), well-developed Golgi complex, 
lysosomes, phagosomes, and a few 
bundles of filaments. In addition, 
many of these macrophages contained 
Langerhans’ granules (racket bodies 
or Birbeck’s granules), which were 
400-A-wide, rod-shaped, or racket- 
shaped structures with a central 
striated line. These structures were 
found both free in the cytoplasm and 
attached to enfolded segments of the 
surface membrane. Occasionally, a 
histiocyte containing a degenerating 
eosinophil within a phagosome was 
encountered. Multinucleated giant 
cells (Fig 12) had multiple nuclei with 
large nucleoli. Many processes or villi 
characterized the cell surface; the 
symplastic cytoplasm contained nu- 
merous mitochondria, segmented cis- 
ternae of RER, polyribosomes, smooth 
vesicles, and a well-developed Golgi 
complex. 
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Fig 3.—Sheets of histiocytes and multinu- 
cleated giant cells dissected apart by 
intraoperative hemorrhage thematoxylin- 
eosin, original magnification x 80). 





Fig 4.—Mononucleated and binucleated 
histiocytes have capacious cytoplasm. 
Bilobed eosincphils are scattered among 
histiocytes (hematoxylir-ecsin, original 
magnification x 380). 





Fig 5.—Cluster of multinucleated giant 
cells (hematoxylin-eosin. original magnifi- 
cation x 380). 


COMMENT 


Eosinophilic granuloma is so called 
because microscopically i: is composed 
of a mixture of bland mononuclear 
and binuclear histiecytes, multinu- 
cleated histiocytic giant cells, and 
bilobed eosinophils set in a minimally 
fibrotic stroma.’ If hemorrhage has 
occurred, polymorphonaclear leuko- 
cytes and hemosiderin-aden macro- 
phages also may be seen. In late 
lesions, there is more fibrosis, and one 
may observe lipidized xanthoma cells. 
From the point of view of the pre- 
sence of eosinophils, microscopic dif- 
ferential diagnosis of aonhistiocytic 
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Fig 6.—Top, Case 3. Large cavity in roof of left orbit, with irregular 
hyperostotic borders visible posteriorly (arrows). Bottom, Twenty- 
five years after transcranial exploration of left orbit roof with 
biopsy and radiotherapy to lesion, osseous defect is apparent in 
floor of anterior cranial fossa. Michel clips are identifiable in 


Fig 7.—Top, Case 4. Fossa of lacrimal gland and its bony 
landmarks are obliterated by this lesion. Lesion involves lateral 
orbital roof and supraorbital frontal bone and has hyperostotic 
margins (arrows). Bottom, One year later, following biopsy and 
radiotherapy, there is complete restoration of orbital bony con- 


intracranial dura. 


disorders should include granulocytic 
sarcoma," fungal and parasitie dis- 
eases, and pediatric orbital pseudo- 
tumor." In the first condition, malig- 
nant mononuclear cells may be accom- 
panied by eosinophilis. The Leder 
stain for esterase typically discloses 
early granular differentiation among 
the larger malignant precursor my- 
eloid cells. Special stains for fungal 
and parasitic elements should rule out 
the second possibility. Pediatrie orbi- 
tal pseudotumor  characteristically 
features eosinophils interspersed 
among more numerous lymphocytes 
and elongated fibroblasts rather than 
rounded histiocytes. More collagen is 
found in a pseudotumor biopsy speci- 
men; there should not be an associated 
osseous defect. Putative cases of soft- 
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tours, including supralateral orbital rim and lacrimal fossa. 


tissue orbital eosinophilic granuloma 
without an osseous defect have been 
reported’; in such situations, the fore- 
going differential diagnosis should be 
explored. 

Eosinophilic granuloma is generally 
categorized among the histiocytosis X 
group of diseases. These diseases 
have included Letterer-Siwe disease 
and Hand-Schiiller-Christian disease. 
Lesions of eosinophilic granuloma, 
however, have been recognized as hav- 
ing a better prognosis and a greater 
tendency to be isolated. >=!" The other 
two diseases are generally dissemi- 
nated processes and often involve 
internal organs (hepatosplenomega- 
ly), skin, bone, and lymph nodes.” The 
classic triad of diabetes insipidus, 
exophthalmos, and bone lesions is 


alleged to be diagnostic of Hand- 
Schiiller-Christian disease, but this 
constellation of findings is rarely 
encountered among patients with the 
disease.’ The clinical course is more 
fulminant in Letterer-Siwe disease, 
but transitional cases combining fea- 
tures of all three disorders have 
argued for the umbrella diagnosis of 
of histiocytosis X. Microscopically, 
there are no distinguishing features 
between isolated eosinophilic granulo- 
ma and the other disorders, leading 
some investigators to designate Let- 
terer-Siwe and Hand-Schiiller-Chris- 
tian diseases as examples of multifo- 
cal eosinophilic granuloma.'* More 
recently, other workers have segre- 
gated the more aggressive and fre- 
quently fatal cases of Letterer-Siwe 
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disease as | 
tiocytosis.' 


as of malignant his- 
elatter, unlike unifo- 
eal eosinophilic granuloma of bone 
and multifocal easinophilie granulo- 
mas (Hand-Schaller-Christian), is 
composed of cells with frankly malig- 
nant cytologie detail. True anifocal or 
multifecal eosmephilic granulomas 
are composed o: benign-appearing 
histiocytes withecsaracteristic nuclear 
oe indentations, or lebulations, 
and lack coarse nuclear clumping and 
mitotic figure : 

Electron microscopy of lesions from 
multisystemie ses:nophilic granuloma 
(histiocytosi s 2) kas revealed the pre- 
sence of distindive Langerhans’ cell 
(Birbeck’s) granules in the cyto- 
plasm,” relating tne proliferating his- 
tiocytes to anormal species of histio- 
eyte that he = found in the skin 
and other ervams.*** Quite paradoxi- 
cally, the Langerhans’ histiceyte is not 






























Arch Ophthaimoi—\sol 98, Oct 1980 








mucosa. 


a normal denizen of the mecullary 
cavity of bone, despite the frequent 
localization of eosinophilic granuloma 
to osseous sites. In one of our cases 
and in two other osseous orbita} cases 
of eosinophilic granuloma reported in 
the Japanese’ and French* literatures, 
Langerhans’ granules also have been 
found. Of considerable interest is that 
Langerhans’ granules have not been 
identified in studies of malignant his- 
tiocytosis, including some fatal cases 
of so-called Letterer-Siwe disease. ° 
Langerhans’ granules also are absent 
from the cytoplasm of other histiocy- 
tic disorders that may affect the orbit, 
such as sinus histiocytosis with mas- 
sive lymphadenopathy,” and juvenile 
xanthogranuloma." Therefore, we 
and others recommend!” that the 
term “Langerhans’ cell proliferation” 

or “Langerhans’ cell histiocytosis” be 
adopted in place of histiocytesis X 
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Fig 8.—Top, Case 1. Radiolucent defect with hyperos‘otic mar- 
gins (arrows) Iccated superomedially and involving ‘rorttal sinus. 
Bottom, Postoperative x-ray film at one year shows reccnstitution 
of orbitofrontal bones. 


Fig 9.—Case 2. Lateral external carotid arteriogram:shows small 
discrete area of hypervascularity in superior orbit (small arrows). 
Hypervascuiar areas below (large arrows) are in rormal nasal 


whea the distinctive sudcejlular gran- 
ule is discovered. While the granule is 
found typically in benign histiocytic 
proliferations, in very rare instances 
it also has been found in malignant 
Langerhans’ cell tumors.**" 

In all of our cases, :he orbital 
involvement was isolated and not a 
manifestation of a disseminated or 
fatal disease. This alse hus been the 
typieal finding in other cases of orbi- 
tal bone eosinophilic granaloma, with 
three exceptions.’** Im eash case, the 
patient was 18 months of age, much 
younger than our patients. It is well 
recognized that infants with histiocy- 
tosis X have a mere aggressive 
disease than older patienzs,"’ with a 
greater tendency for disseminated 
disease, including intreocudar involve- 
ment. The pathologic Jocumenta- 
tion in the two fatal cases of orbital 
eosinophilic granuloma was not suffi- 
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Fig 10.—Subtracted late view external right carotid arteriogram demonstrates that right 


superior ophthalmic vein is displaced medially with opening of its angle (arrows on left), 
compared with more faintly opacified vein in left orbit with more acute angle (arrow on 


right). 


ciently detailed to permit a reevalua- 
tion of the diagnosis"; in the third 
nonfatal case, an orbital osseous lesion 
coexisted with cervical lymph node 
involvement.” As a matter of clinical 
management, any infant with “eosin- 
ophilic granuloma” of the orbit should 
be watched closely and evaluated thor- 
oughly for evidence of multisystem 
disease. In older patients, one can be 
more reassuring that a systemic dis- 
ease is unlikely to emerge. 
Insufficiently emphasized in the 
literature is the frequent presence of 
lid erythema and periorbital pain in 
patients with eosinophilic granuloma. 
These are probably the results of 
hemorrhage in the tumor with 
stretching of the highly innervated 
periorbita, and of extension of the 
initial intraosseous process into the 
adjacent soft tissues. Another feature 
that has not been fully evaluated is 
the roentgenographic outline of the 
lesions. In our cases and in all but one 
of those reported in the literature, the 
orbital involvement has been centered 
in the frontal bone (the exception 
being in the sphenoid), and generally 
in an anterior position so as to produce 
a visible and frequently palpable 
lesion. Involvement of the zygomati- 
cofrontal suture has been held to be 
highly characteristic,' but none of our 
lesions was located in this site. All of 
the lesions in our series had been 
preoperatively misdiagnosed roent- 
genographically as dermoid cysts. 
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Dermoid cysts roentgenographical- 
ly are oval lesions with well-corticated 
margins, while eosinophilic granulo- 
mas typically have irregular, serrated, 
and sclerotic margins. The reactive 
sclerosis reflects the long-standing 
nature of the disease, which becomes 
clinically apparent only after the pro- 
liferating histiocytes break through 
the periosteum into the soft tissues of 
the orbit and/or lids. The sclerosis and 
serration of eosinophilic granuloma 
bone lesions, despite the overlap in 
location shared with dermoids (anteri- 
or superotemporal and superonasal 
orbital rims), should militate against 
the diagnosis of a dermoid cyst. 
Although ruptured dermoid cysts can 
produce lid erythema by eliciting a 
lipogranulomatous response, the os- 
seous portion of the lesion should dis- 
play overall a smooth, oval are. Arteri- 
ography performed on one of our 
patients demonstrated a tumor blush, 
which should be absent in a cystic 
dermoid. 

In addition to dermoid cysts, the 
clinieal differential diagnosis of eosin- 
ophilic granuloma in children includes 
lacrimal gland tumors, calcifying epi- 
thelioma of Malherbe (pilomatrixo- 
ma), other primary bone tumors, and 
metastatic tumors. Epithelial tumors 
of the lacrimal gland rarely affect 
children; even a malignant tumor 
should not produce a disproportionate- 
ly large bone defect at initial manifes- 
tation. The calcifying epithelioma of 





Malherbe is frequently encountered as 
a brow lesion in younger individuals. 
Clinically, it may have a cystic consis- 
tency; it is a tumor of the deep dermis 
arising from germinal cells of the hair 
follicle. It does not produce a bony 
defect or indentation. Microscopically, 
it could be confused with an eosino- 
philic granuloma because of the pre- 
sence of multinucleated giant cells 
and calcification, which also can be 
seen in ruptured dermoids. However, 
one almost always can find evidence 
of basal-type cells and necrotic ghost 
cells in pilomatrixoma. Primary bone 
tumors, such as osteogenic sarcoma, 
aneurysmal bone cyst, ossifying fi- 
broma, and fibrous dysplasia will not 
exhibit the characteristic sclerotic 
margin of eosinophilic granuloma 
lesions.*** The ossifying Abroma, 
when it affects the orbital roof, is 
more apt to be confused roentgeno- 
graphically with a dermoid cyst or 
frontal sinus mucocele, 

Metastatic tumors probably provide 
the most challenging differential di- 
agnostic problem. In children, these 
lesions are almost always Ewing’s sar- 
coma or metastatic neuroblastoma. 
Clinically, there may be ecchymosis of 
the lids, which is not seen in eosino- 
philic granulomas. The bony defects 
also are irregularly shaped in meta- 
static neuroblastoma and Ewing’s sar- 
coma, but the finding of sclerosis of 
the margins in eosinophilic granuloma 
should be a useful differential diag- 
nostic point, indicating that the latter 
disease is slower paced than metastat- 
ic tumors. With metastatic neuroblas- 
toma, the orbital metastases usually 
oceur late in the disease, and systemic 
evaluation, including abdominal pal- 
pation, almost invariably will reveal 
the primary tumor. If Ewing’s sarco- 
ma is seriously considered, x-ray films 
of the bones will disclose the primary 
lesion. 

Eosinophilic granuloma should not 
be passed over in the differential 
diagnosis of orbital disease in adults. 
Our oldest patient was aged 61 years 
at onset of his symptoms, five years 
younger than the oldest patient 
described in the literature.’ In an 
adult, the appearance of an irregular 
osseous defect brings to mind a 
metastatic carcinoma. Our adult pa- 
tient displayed the characteristic ery- 
thema of the lids seen in eosinophilic 
granuloma, a finding generally not 
shared by metastatic carcinoma. Fur- 
thermore, the osseous outlines of his 
lesion were sclerotic, while those of a 
metastatic osseous defect are general- 
ly indistinct. Epithelial malignancy of 
the lacrimal gland does not produce 
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Fig 1% —Too, Histiocyte (H) contains many cytoplasmic granules appearing to take origin from enfolded segments 
of surtace membrane ¢arrows). Eosinophils (E) with their lysosomal granules (g) are adjacent to histiocyte (origina! 
magnvicatian x 22,0C0). Insets, These granules (Langerhans’ cell or Birbeck’s granules) are also showr tc 
possess eeatral striated layer (left, original magnification x 68,000; right, original magnification x 50.000). Bottom, 
Langerhans’ histiccyt2 possesses short segments of rough-surfaced endoplasmic reticulum (rer), profiles of 
smoot-suraced endoplasmic reticulum (ser), mitochondria (m), lysosomes, (ly), and villous cytoplasmic 
processes «p) (origina: magnification x 16,000). 
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Fig 12.—Multinucleated histiocyte contains myriad mitochondria (original magnification 


x 5,300). 


such a large bone defect that reflects 
an epicenter of the lesion in the 
bone. 

Follow-up in our patients has shown 
that they did not have systemic dis- 
ease or require systemic chemothera- 
py, and has also established that after 
a subtotal curettage followed by low- 
dose radiotherapy, one can expect 
recortication of the orbital bones. In 
the two patients in whom an attempt 
was made to remove all of the involved 
orbital bone, an osseous defect has 
persisted. Therefore, we recommend 
removal of only enough lesional tissue 
to establish the diagnosis, because 
complete resolution of the bone defect 
appears to depend on limiting the 
extent of surgery with adjunctive 
radiotherapy (900 rads in children and 
1,500 rads in adults, fractionated over 
three to five treatments). Complete 
resolution of the osseous defect also 
has been noted in other cases of skull 
involvement.” It is presumed that a 
smaller procedure leaves the perios- 


teum relatively intact to regenerate 
the defective bone. 

If the preoperative clinical and 
roentgenographic features lead one to 
the diagnosis of a dermoid, at the time 
of surgery one can revise that impres- 
sion because of the friable, red-yellow 
character of the solid tissue, inasmuch 
as dermoids contain milky opalescent 
fluid and keratinaceous debris. In 
such cases in which an eosinophilic 
granuloma rather than dermoid is 
encountered, an incisional biopsy for 
diagnostic purposes, perhaps under 
frozen-section control, is all that is 
required. The frozen section should 
allow one to rule out friable fibro- 
osseous tumors, which can match 
closely the gross appearance of eosino- 
philic granulomas****; fibro-osseous le- 
sions should be removed more vigor- 
ously. 


This study was supported in part by a grant 
from the Zelda Radiow Weintraub Foundation, 
Ine, New York City. 
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Intracealar Invasion by Basal Cell Carcinoma of the Lid 


Wilian V. Aldrei, MD; Virgilio Galvis Ramirez, MD; Don H. Nicholson, MD 


+% Basal ell carcinoma arising in the lid 
ofa 53-year-ole man with lepromatous 
leprosy extende® through the cornea into 
the antericr chamber. Possible explana- 
_ tions for this erusual pattern of invasion 








| 98:1821-1822, 1980) 


d to the conjunctiva, 
of the ccrnea, orbit, 
sa arus Nasal cavity, and CNS 
are uncorimyer but well-known mani- 
` festation ef seal invasiveness by this 
generally imdelent cutaneous malig- 
nancy. This case illustrates its poten- 
tial toinwade intraocular structures as 
‘well. 





AEPCRT OF A CASE 


A S8-yeur-old man had a taree-year his- 
tory «f a progressively enlerging medial 
canthal mass. He related no aistory of eye 
trauma, sargery, or disease. He had a 
several-yeurhis ory of lepromatous leprosy 
characte « perforatior of the nasal 
septum, earchits, chronic Lepatomegaly, 
and enlarged peripheral nervas with hypes- 
thesia of the right hand. The results of the 
remainder of che medical history were 
Negative. A- i-em ulcerated tumor arose 
from the skir ef the medial canthal area. 
An incisional Kiopsy specimen, which we 
review, was reported to 
show so : inflammation. Definitive 
biopsy and exesional surgery were sched- 
uled, but the patient did rot return for 
about twe: vaars. When he returned, an 
erythemajous aleerated mass ‘infiltrated 
the medial carthus, the upoer and lower 
lids, and the conjunctiva so extensively 
that no wew cf underlying ocular struc- 





























Accepted forgeblication Mareh 14, 1980. 

From the Baseom Palmer Ere Institute and 
the Univeesiiy of Miami Scheol of Medicine, 
Miami (Drs Aided and Nichalsoa), Dr Ramirez is 
in private practice in Bucaramanga, Colombia. 

Reprint cequeits to the Baseom Palmer Eye 
Institute, University of Miami School of Medi- 
cine, PO Bex 616880, Miami, FL 33101 (Dr Nichol- 
son). 





Arch OpFthaireol—Vol 98, Oct 1980 


tures could be obtained (Fig 1). The orbit 
was exenterated, and at the time of sur- 
gery, invasion of bone was grossly evident 
at the superomedial orbital rim. 


PATHOLOGIC FINDINGS 


The vertically bisected exenteration 
specimen was submitted to our laboratory. 
The upper and lower lids and the medial 





Fig 1.—Clinical photograph. Basal cell car- 
cinoma has destroyed all medial canthal 
landmarks, leaving gaping cavity bounded 
medially by multiple ulcerated tumor nod- 
ules. Both upper and lower lids are mas- 
sively distended, distorted, and chemotic. 
Conjunctiva infiltrated by tumor obscures 
underlying globe. 


eanthus area contained numerous. raised 
nodules in both fornices andicutaneous lid 
tissue to. an anteroposterior. depth of 15 
mm. Several nodules, some hemorrhagic, 
were present on the cornéa. The ‘sclera 
seemed of normal thickness end was gross- 
ly free of tumer. The lens wes absent from 
the globe, although it Bad been present 
when the specimen was. sectioned in 





Fig 2.—Section of exenteration specimen shows replacement of upper lid by infiltrating 
tumor that extends posterior to equator (arrows) and covers cornea. Entire superior iris 
leaflet is adherent to cornea in area of tumor extension through còrnes (hematoxylin- 
eosin, x 2). 
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Fig 3.—Cytoarchitecture of lid tumor. Nodule has central area of 
necrosis (N). Tumor cells exhibit nuclear pleomorphism, indistinct 
borders, and occasional mitoses (arrow) (hematoxylin-eosin, 


x 440). 


Colombia by one of us (V.G.R.). 

Microscopic examination showed tumor 
infiltrating lids, orbital fat, and extraocu- 
lar muscles posteriorly as far as the equa- 
tor of the globe (Fig 2). The tumor con- 
sisted of sheets, nests, and cords of pleo- 
morphic basaloid cells with inconstant 
peripheral palisading in a generally cystic 
pattern (Fig 3). The nuclei were densely 
staining and displayed a coarse chromatin 
pattern, prominent nucleoli, and numerous 
mitotic figures. Cytoplasmic borders were 
indistinct. 

The anterior two thirds of the cornea 
was diffusely infiltrated with tumor and 
associated inflammatory cells. The inferior 
peripheral third of Descemet’s membrane 
was interrupted by tumor cells (Fig 4) that 
extended into the anterior chamber. A 
layer of tumor cells fused the entire 
superior iris leaflet to the posterior corneal 
surface and completely replaced iris tissue 
at the periphery. The superior part of the 
chamber angle was closed by peripheral 
synechiae. The posterior segment was free 
of tumor cells, but ganglion cells were 
reduced in number, and the optic nerve 
exhibited cupping and atrophy. 


COMMENT 


The potential for extension of basal 
cell carcinoma of the lid into adjacent 
structures is well known, and occa- 
sionally, repeated recurrences and 
eventual death occur in spite of 
aggressive attempts at cure. Eight of 
209 patients described by Payne et al? 
required exenteration for recurrent 
tumor, and one of these died. In a 


1. Payne JW, Duke JR, Butner R, et al: Basal 
cell carcinoma of the eyelids: A long-term follow- 
up study. Arch Ophthalmol 81:553-558, 1969. 
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more, April 26, 1979. 

3. Aurora AL, Blodi FC: Reappraisal of basal 
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Fig 4.—Site of tumor extension through cornea. Corneal stroma 
shows inflammatory infiltrate and vascularization as well as 
islands and cords of basal cell carcinoma (large arrows) passing 


through its full thickness, replacing iris stroma (small arrows) and 
extending to iris root (hematoxylin-eosin, x 70). 


more recent histopathologic review of 
507 basal cell carcinomas of the lid 
from the same laboratory, Doxanas 
and Green? noted six tumor-caused 
deaths and 15 examples of exentera- 
tion for deeply invasive tumor. Basal 
cell carcinoma extending into the 
orbit frequently compresses the globe 
or invades the superficial part of the 
sclera, but actual intraocular invasion 
is extremely rare. Doxanas and Green 
found no example of intraocular inva- 
sion among the 507 cases they 
reviewed (W. R. Green, MD, verbal 
communication, April 1979). We found 
two examples of superficial intrascler- 
al invasion among seven exenteration 
specimens from patients with basal 
cell carcinoma in our laboratory, but 
no example of intraocular invasion 
other than this case. 

Several features in our case may 
help explain this unusually aggressive 
pattern of local invasiveness. First, 
the exceptional degree of cellular pleo- 
morphism and the high mitotic index 
suggest that the tumor had a high 
degree of intrinsic malignant poten- 
tial. However, Aurora and Blodi® 
found that mitotic activity alone is not 
a reliable indicator of biological activ- 
ity (recurrence and incurability). Dox- 
anas and Green? found the morphea 
growth pattern more frequently 
among recurrent and deeply invasive 
tumors in their series. 
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Brigt t-Flash Electroretinography 


and Vitreous Hemorrhage 


An Experimental Study in Primates 
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ne Serial, bright-flash electroretino- 


: "grams: (ERGs) were recorded from rhesus 
“Monkey eyes before and after a standard 


posterior penetrating ocular injury and 


oe injection @ 0.8 mL of blood into the 
AS vitreous. This procedure resulted in a 
: _ Progressly | depression to virtual nonre- 







ithe ERG during a period of 


"several weeks, owing to a combined pro- 
: “gressive increase in optical density and 
_ loss: of retinal function. The ERG depres- 


sion, however, was reversible, showing a 
remarkable - ‘fecevery during the subse- 


~” quent four t eight weeks. These findings 


suggest that in the presence of a recent, 
massive vitreous hemorrhage, a nonre- 
cordable. bright-flash ERG does not 


‘necessarily. indicate a permanent loss of 


retinal function. 
(Arch Opathalinol 98:1823-1 828, 1980) 


‘he ëvalastin of a retina obscured 

by vitreous hemorrhage i is often an 
important pari of the. preoperative 
workup of patients considered for 
vitrectomy.’ Retinal function can be 
determined by psychophysical tests, 
such as eatoptic imagery and light 
projection, but results of such tests 
may be unreliable." Ultrasonography 
is often ased- to identify retinal 
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detachment, but it provides no indica- 
tion of the functional status of 
attached retina. Electroretinography 
(ERG) may be used to obtain this 
important information if special stim- 
ulus equipment is available to evoke 
the bright-flash ERG.‘ 

The rationale of the bright-flash 
ERG is based on the assumption that 
the stimulus, approximately “10,000 
times stronger than that used for 
standard ERGs, will penetrate the 
densest optical media.? Severe reduc- 
tion or loss of a recordable response 
would thus indicate either extensive 
retinal detachment or marked retinal 
impairment. Absence of electrical 
responses from an adequately stimu- 
lated retina that has been shown by 
ultrasonography to be attached is tak- 
en by many as a-contraindication to 
vitrectomy, since several studies have 
shown that substantial reduction of 
the ERG due to retinal damage or to 
the toxic effects of intraocular blood 
or iron is apparently irreversible.’ 

Although there has been extensive 
clinical use of the bright-flash ERG, to 
our knowledge controlled studies in an 
animal model have not been reported. 
An opportunity for such a study was 
provided by the recent development of 
a primate model of posterior penetrat- 
ing ocular injury with vitreous hemor- 
rhage.* We describe serial changes in 
the bright-flash ERG recorded from 
this model. Substantial ERG recovery 
was found following severe depres- 
sion. This indicates that substantial or 
even total loss of the bright-flash ERG 
secondary to blood in the vitreous can 
be reversible. 


Electroretinography—Mandelbaum et al 


MATERIALS AND METHODS. 


One eye of each of 22 rhesus monkeys, of 
both sexes and weighing‘5.4 to 6.8 kg, was 
studied. For the surgical and subsequent 
recording procedures, the animals were 
immobilized and secretions controlled by 
intramuscular injection of 20 mg of phen- 
cyclidine hydrochloride (Sernylan) and 0.4 
mg of atropine sulfate. Intravenous sodi- 
um pentobarbital was used te obtain anes- 
thesia; dosage was titrated to eliminate 
movement without depression of regular 
sportaneous respiration. 

As shown in. the Table, three groups of 
eyes were studied. Two of the groups 
underwent a combination of a standard- 
ized posterior penetrating injury (standard 
injury) and intravitreous injection of blood 
or saline. The’ third group received only 
blood injection; no surgery was per- 
formed. 

Tke standard posterior penetrating i inju- 
ry eonsisted ef an 8-mm-long incision 
through the pars plana 3.6 mm posterior to 
the limbus, through which vitreous was 
allowed to prolapse. This wound was-¢losed 
carefully with interrupted sutures of No. 
8-0. silk. The peripheral retina was then 
inspected by indirect opkthalmoscopy and 
scleral indentation to ensure that ne reti- 
nal- dialysis had inadvertently been cre- 
ated. Following the standard injury, either 
0.5 mL of untreated autologous whole 
blood, drawn immediately beforehand, or 
0.5 mL of saline was injected through the 
sutured wound: into the midvitreous by . 
means of a 25-gauge needle whose position 
was monitored ophthalmescopically.* 

For the three eyes in group 3, a total of 
0.5 mL of autologous blood was injected in 
doses of 0.25 mL on two successive days via 
a 2>-gauge needle inserted through the 
pars plana. Anterior chamber paracentesis 
was performed just prior to injection on 
each occasion to minimize alteration in 
intraocular pressure. No» scleral incision 
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was performed, and thus there was no 
vitreous loss in this group. 


Electroretinogram Recording 


Electroretinograms were recorded with 
a Burian-Allen contact lens electrode, and a 
reference needle electrode was placed 
beneath the dermis at the lateral orbital 
rim. Amplified potentials were displayed 
on a storage oscilloscope for viewing and 
photographic recording. The half-ampli- 
tude bandwidth of the system was 0.3 to 
300 Hz. Pupils were maximally dilated with 
1% tropicamide (Mydriacil) and 10% phen- 
ylephrine (Neo-Synephrine) hydrochlo- 
ride. 

Photie stimuli were obtained from a 
Grass PS-22 or Honeywell Strobonar 800 
Xenon flash. The former provided stan- 
dard intensities over a range.of 16 (I, to 
I,,). The latter, more than 10,000. times 
more intense, provided bright-flash. stimu- 
lation. Flash intensities. of' the Strobonar 
unit were attenuated with neutral density 
filters. 

Baseline ERGs were recorded from all 
animals prior to the surgical procedure. 
Postoperative ERGs were obtained semi- 
weekly for two weeks and then weekly for 
eight weeks or until retinal detachment 
occurred. The animals of group 1B also had 
` ERGs recorded immediately following sur- 
gery. Serial ERGs could only be recorded 


z> for two weeks in this group because of 


concurrent experimental protocols. 
Animals were first dark-adapted for ten 
minutes. A single conditioning flash (I, at 
60 em) was then presented to provide a 
uniform initial level of adaptation. A stan- 
dard and increasing intensity sequence of 
single flashes was presented at two-minute 
intervals, first using the Grass photostimu- 
lator at a distance of 60 em and then 5 cm 
‘from: the eye, followed by the Honeywell 
< Strobonar 5 cm from the eye with decreas- 
ing neutral density attenuation. The series 
was interrupted if a saturated ERG 
response. was obtained before the maxi- 
mum available light intensity was reached. 
A waveform was considered saturated 
when the response obtained at the subse- 
quent increased light intensity showed 
either no increase, or a decline in ampli- 
tude. The b-wave amplitudes -were meas- 
ured peak-to-peak from the photographs. 
Because of concurrent experiments, not all 
monkeys had completely normal. fellow 
eyes for the duration of these studies. 
Therefore, the baseline preinjury’ ERG 
served as the control for each eye. Postin- 
jury results are expressed as percentages 
of the maximal preinjury b-wave obtained. 
Although some day-to-day variability in 
the normal ERG was observed, the 
, amounts were relatively small and far less 
than the magnitude of experimental 
changes noted in this study. 


Intraocular Pressure 


At the end of the surgical injury proce- 
dure, all eyes were checked by the operat- 
ing surgeon to ascertain that no marked 
elevation of IOP had occurred. All eyes 
were found to be soft. The eight eyes in 
group 1B were checked semiweekly for the 
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saline 


Experimental Groups and Procedures 


Group No. of Eyes Surgical Procedure Electroretinograms 
1A 8 Standard injury* plus 0.5 mL of 10 wk (or until retinal 
autologous blood detachment) 
1B 8 Standard injury plus 0.5 mL of 2 wk 
autologous blood 
2 3 Standard injury plus 0.5 mL of Until recovery 


3 3 0.5 mL of autologous blood only 10 wk 





Serial 


*Standard injury consisted of standardized posterior penetrating injury as described in text. 


following two weeks with a tonometer 
(Schiotz) to ensure that no unsuspected 
pressure elevations occurred. Although dif- 
ferences in scleral rigidity and curvature 
preclude the use of the standard human 
conversion tables, the direct scale readings 
obtained in all cases indicated an IOP 
either less than or within the range of 
normal, as determined from measures of 
ten uninjured eyes. 


Ultrasound 


Ultrasound examinations were per- 
formed at least weekly utilizing the contact 
B-sean unit (Bronson-Turner) with 2.5% 
hydroxypropylmethyleellulose — (Goniosol) 
as a coupling medium. Characteristic pat- 
terns that reliably differentiated vitreous 
from retinal detachment were noted. 
Sequential scanning in this fashion made it 
possible to date retinal detachment to 
within one week of its occurrence.* 


RESULTS 


A typical series of ERGs recorded at 
various times after the standard inju- 
ry and intravitreal blood injection 
(group 1) is shown in Fig 1. The 
preoperative tracing is a saturated 
response elicited with the Grass pho- 
tostimulator. It showed a large short- 
latency a-wave, well-developed oscilla- 
tory waves, and a photopic b-wave of 
moderate amplitude. The responses 
after injury were obtained with the 
unattenuated Honeywell Strobonar 
bright-flash. The one-week postopera- 
tive tracing showed an a-wave reduc- 
tion of about 75% (note difference in 
amplitude scales). The b-wave was 
much larger relative to the a-wave and 
considerably slowed in comparison 
with the initial trace. This waveform 
is typical of a mesopic response and 
suggests the presence of a substantial 
filter effect, despite use of the bright- 
flash at full intensity. 

At two and three weeks, the ERG 
was markedly reduced in amplitude 
and abnormal in waveform, although 
the retina was attached as shown by 
ultrasonography (Fig 2, top). The 
waveform abnormality consisted of a 
disproportionate loss of b-wave, ie, a 
marked decrease in the ratio of b- 
wave to a-wave. During the subse- 
quent weeks, there was a progressive 


recovery of amplitude, which by the 
seventh week had returned to the 
approximate magnitude recorded at 
one week. At ten weeks, the ERG 
became nonrecordable, and total reti- 
nal detachment was noted by ultra- 
sonography (Fig 2, bottom). 

This progressive loss of ERG ampli- 
tude during the first two to three 
postoperative weeks was noted in 
every. eye. The ERGs evoked with a 
range of light intensities from seotop- 
ie to photopic and recorded at differ- 
ent intervals from immediately after 
surgery to two weeks are shown in Fig 
3. The immediate effect of the injury 
and blood injection was a marked 
reduction in b-wave amplitude and a 
decrease in system sensitivity. This is 
evident from the differences in stimu- 
lus intensities required to evoke an 
a-wave of comparable size. For exam- 
ple, a 75-uV a-wave, evoked preopera- 
tively with 3.5 log units of attenua- 
tion, required 1.5 log units more light 
postoperatively (2.0 log units attenua- 
tion). Retinal illumination was ade- 
quate at these higher stimulus inten- 
sities, however, despite the presence 
of 0.5 mL of vitreal blood. 

During the first few postoperative 
days, sensitivity decreased by an addi- 
tional 1.5 to 2 log units, and there was 
a further disproportionate b-wave 
reduction. These changes progressed 
during the following week, until the 
ERG was barely recordable even with 
the unattenuated flash. Two effects 
are shown in these tracings: ‘oss of 
sensitivity and depression of retinal 
function. The former is apparent in a 
comparison of traces that show simi- 
larly sized a-waves recorded preopera- 
tively (4.5 log units attenuation) and 
at seven days (0 log units attenua- 
tion). The latter effect is apparent in 
the marked difference in b-wave 
amplitudes of these two tracings with 
comparable a-waves, and must reflect 
abnormal retinal function unrelated 
to the optical density of the vitreous. 

The amplitude of the ERG, reduced 
in the first two weeks after surgery, 
increased progressively over the sub- 
sequent eight weeks. This is shown in 
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Fig 1.—Maximal electroretinograms. re- 
corded before and at. various times after 
the standard posterior penetrating ocular 
injury and injection of 0.5 mL of aulo- 
gous blood into vitreous. Total reiinal 
| detachment occurred at tenth postopera- 
tive week, Calibration 50 uV (except eon- 
trol trace, 100 V}; 20 ms. The bright-fiash 
stimulus was presented at arrow. 









Fig 2.—B-scan ultrasonograms of same 
eye as in Fig 1. Top, At three weeks after 
injury, there is posterior vitreous detach- 
ment indicated by solid triangles. Retina is 
attached. Open triangle indicates optic 
nerve shadow. Bottom, At ten wesks after 
injury, total retinal detachment has oc- 
curred. Solid triangle points to retina; its 
attachment to optic nerve is indicated by. 
open triangle. 
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Fig 3.~Electroretinogran? recorded-before 
and at various times following standard 
posterior penetrating ocular injury and. 
injection of 0.5 mL of autologous blood. 
Relative fog attenuation -o° bright-flash 
stimulus is indicated for each trace. At four. 
days, a-waves similar to ‘he:control could - 
be evoked with. 100 to 1.009 times more 
light, but b-wave was severely depressed. 
Calibration 50V; 20 ms: 
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Fig 4.—Graph of b-wave amplitudes in 
group 1 eyes as function of time after 
standard posterior penetrating injury and 
injection of 0.5 mL of autologous blood 
into vitreous. Each amplitude, represented 
as percentage of preoperative control val- 
-ue-for that eye, is shown as closed trian- 
gle. Means (closed circles) and 1 SD are 
‘also shown. 


Weeks After Procedure 


-Fig 5.—Graph of b-wave amplitudes follow- 
_ Ing ‘standard posterior penetrating ocular 
injury and injection of 0.5 mL of saline into 
vitreous (group 2, injury-saline) and fol- 


5 lowing injection of autologous blood with- 


-< out- injury (group. 3, blood only). Dashed 
“tine (injury-blood) is reproduction of curve 
drawn. in Fig 4. B-wave amplitudes are 
shown as percentage of Preoperative con- 

: trol value for each eye. 
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Fig 4, ia which the maximum record- 
able b-wavwe amwitude is represented 






as a function ef come for the 16 eyes of 
group L In ‘his¢raph, the number of 
eyes available fer each data point var- 
ied as shown, sime the group 1B eyes 
were ordy followed for two weeks, and 
five of the eight eyes of group 1A 
suffered retinal detachment with loss 
of the ERG during the recovery peri- 
od. Reeovery of b-wave amplitude in 
the three eyes whose retinas remained 
attached at. ten weeks was 58%, 87%, 
and 98% of their preoperative values. 
Depression e° b-wave amplitude 
also occurred im the group 2 and 3 
eyes, a8 shown in Fig 5. Injury fol- 
lowed by saline injection (group 2) was 
associated with .a 50% loss of ampli- 
tude at one week, followed by recov- 
ery, which was complete within four 
to five weeks. Injection of autologous 
blood without the standard injury 
(group 3):cansee a similar initial loss 
of ERG, bat this was followed by a 
continued severe decline maximal at 
two to three weeks. Amplitude then 
progressively fmcreased to about 70% 
of control values. The depression of 
the ERG in group 3 had the same time 
course. but. was.less severe than was 
seen in group L In addition, recovery 
of amplitude progressed more rapidly 
in this group. 
~ These findings show that the stan- 








dard j mjury is ssociated with a mod- 


erate reversibie loss of b-wave ampli- 
tude. Vireeus blood alone caused a 
greater and more prolonged b-wave 


~ decline. The combination of the two 


procedures resulted in more severe 
depression or total less of the ERG 
with stil slower recovery. However, it 
is important io note that depression 
was followed by progressive increase 
of b-wave amplitude in eyes followed 
for longer than two weeks. 


COMMENT 


This study has shown that the 
severe ERG depression associated 
witha large vitreous hemorrhage can 
be reversible. This is true both in an 
ely by needle puncture, 
as well asin am eye that has sustained 
substanzial posterior penetrating 
trauma.. The ERG amplitude in many 
of the eves decreased to virtual nonre- 
cordsbility d ring a period of one to 
two weeks, tren gradually increased 
so that recovery was nearly complete 
at eight te ten weeks if retinal detach- 
meni did net supervene. The partial to 
full veceveryef the bright-flash ERG 
after a.peried of near or even total 
nonrecercabilty on a basis other than 
retinal detachment has noz previously 
beer reported to the best of our 
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knowledge. 

The retina of the animal model used 
in these studies undergoes a number 
of changes during a period of eight to 
ten weeks following surgery.* There is 
leculation of blood within the body of 
the vitreous for about two weeks fol- 
lewing the injection. This is followed 
by diffusion of blood and its break- 
down products throughout the vit- 
reous and development of a posterior 
vitreous detachment. During the sub- 
sequent weeks, vitreous contraction 
occurs, and the space between the 
posterior vitreous face and the retina 
becomes filled with a dark-brown 
fluid. The most striking loss of ERG 
amplitude occurs within two weeks, 
roughly coincident with the process of 
posterior vitreous detachment. The 
effect of the latter process on the 
electrical properties of the retina is 
unknown, but some disruption of the 
internal limiting membrane must cer- 
tainly occur, along with possible inju- 
ry to the Miiller cell end-feet lining 
the internal surface of the retina. This 
might result in depression of the ERG 
b-wave, which is probably dependent 
on extracellular flow of electrical cur- 
rent along the Müller cells.’ If injury 
to the internal retinal layers is indeed 
responsible for some loss of ERG, it is 
apparently followed by recovery in 
subsequent weeks, since the ERG 
amplitude is restored during this 
time. 

Other conditions that could cause a 
decreased ERG response may be 
broadly divided into those that atten- 
uate the stimulus before it reaches the 
retina (ie, increased optical density of 
the media) and those that alter the 
sensitivity and amount of the retina 
available to respond to the incident 
light. In this latter category, diverse 
structural and functional’ retinal 
changes, such as detachment,” ede- 
ma," siderosis,**** and the effects 
of IOP,’*"" and anesthesia,” have been 
reported to depress the ERG. 

Short-term IOP elevation has been 
associated with ERG decrease, but 
only where the elevation was of a 
magnitude to greatly decrease ocular 
perfusion pressure.** Ocular pres- 
sures noted in the present study dur- 
ing the period of maximum ERG 
depression were slightly lower than 
normal, Thus, it is unlikely that pres- 
sure alterations could have had any 
influence on our results. Our animals 
were anesthetized with barbiturate, 
which in larger doses has been asso- 
ciated with some decrease in b-wave 
amplitude." However, this is not a 
likely explanation for the marked and 
consistent relative changes in the 
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ERG amplitude noted, since all record- 
ings, including the baseline values, 
were performed at the same anesthet- 
ic level as judged by clinical parame- 
ters of reflexes and respiration. 

Retinal detachment is known to 
reduce the ERG roughly in proportion 
to the area of retina detached.” As 
expected, the total retinal detach- 
ments we observed were always asso- 
ciated with nonrecordability of the 
ERG. On the rare occasions where a 
partial retinal detachment occurred, a 
partial ERG reduction was also noted. 
During the periods of most substan- 
tial ERG amplitude decline, however, 
ultrasonography was consistent with 
an attached retina. For retinal detach- 
ment to have contributed greatly to 
the ERG changes noted, it would have 
been necessary that there be a regular 
occurrence and spontaneous regres- 
sion of large detachments so shallow 
that they were consistently missed by 
ultrasound. Such an explanation is 
most unlikely and not in keeping with 
the natural history of this monkey 
model.* 

It has been noted that retinal ede- 
ma may cause transient ERG de- 
creases,"'"? which could explain the 
ERG reduction after intraocular sur- 
gery. In a recent study of experimen- 
tal siderosis, Declereq and co-work- 
ers™ found that needle puncture of the 
vitreous through the pars plana in 
rabbits was associated with an ERG 
reduction that was maximal between 
the second and third day and that had 
resolved by day 7. In the present 
study, the ERG nadir in the three eyes 
with combined injury and saline injec- 
tion (group 2) was at one-half to one 
week. Recovery to greater than 75% of 
baseline occurred by two weeks and 
was subsequently complete. The long- 
er period of time required for total 
recovery in our study as compared 
with that of Declercg et al is probably 
related to the presence of surgical 
injury. It is clear, however, that sub- 
stantial progressive or prolonged de- 
creases in the ERG after one week 
cannot be attributed to the operative 
procedure, since they did not occur in 
the absence of vitreous blood. 

Clinical and experimental studies 
have shown that intravitreal blood, 
blood products, and iron cause widely 
varying structural changes in the reti- 
na.*-*'4-18.19 This variability is probably 
owing to differences in the composi- 
tion of the substances injected, route 
of administration, dosage, and chron- 
icity of exposure. The ERG has been 
found to reflect such structural altera- 
tions. With the use of intravitreal iron 
injections in monkeys, Masciulli and 
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co-workers’ noted „irreversible ` de- 
creases in ERG amplitude, which they 
related to histologically documented 
receptor cell damage. Peyman and co- 
workers’ observed a dose-related ef- 
fect with intravitreal blood injections 
in otherwise normal primate eyes. 
Injection of 0.3 mL caused no histolog- 
ical or ERG changes, whereas 0.6 mL 
resulted in an extinguished ERG 
within one week, as well as demon- 
strable inner: retinal damage. Al- 
though follow-up in these studies was 
limited to four and six weeks, respec- 
tively, and some reversibility might 
have been noted if ERGs had been 
recorded for a longer period of time, it 
is clear that loss of. retinal. function 
owing to siderosis is not rapidly rever- 
sible. The rapid recovery of the ERG 
noted in the present study may be 
taken as evidence against the pres- 
ence of substantial changes in retinal 
structure during the. period of ERG 
reduction. 

An important and obvious effect of 
vitreous blood is opacification of the 
media. It has been shown by Fuller et 
alt that their bright-flash stimulus 
was sufficiently intense to evoke an 
ERG even with the pupil occluded, 
apparently by transscleral light pas- 
sage. In the present study, with the 
same type of bright-flash, well-devel- 
oped ERGs were obtained in the 
immediate postoperative period, de- 
spite surgical trauma and the pres- 
ence of 0.5 mL of blood in the vitreous 
cavity. 

The redistribution of injected blood 
known to occur within the vitreous?’ 
and the associated inflammatory cel- 
lular infiltrate’? could account for 
some increase in optical density dur- 
ing the subsequent one to two weeks. 
As may be seen from Fig 3, the light 
required to elicit a given a-wave two 
weeks after injury is more than 4 log 
units greater than that needed to 
evoke a comparably sized a-wave just 
after injury; thus, an optical density 
increase by a factor of at least 10,000 
would be required to explain this 
decreased sensitivity. 

If increased optical density were 
the only cause of the observed 
decreased retinal sensitivity, ERGs 
recorded with high-intensity flashes 
should resemble ERGs evoked in a 
normal eye by low-intensity flashes.” 
The tracings in Fig 1 and 3, however, 
show a marked alteration in ERG 
waveform, with a. disproportionate 
decrease in b-wave during the period 
that the ERG is depressed. A func- 
tional alteration at the level of the 
retinal cells responsible for generat- 
ing the response must be postulated to 
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account for these changes.” This reti- 
nal alteration apparently results from 
the effects on the retina of blood 
breakdown products, perhaps poten- 
tiated by the presence of postopera- 
tive retinal edema. The time course of 
the depression coincides approximate- 
ly with the time of most active intra- 
ocular hemolysis, producing porphy- 
rins, globin, potassium, and eventually 
iron and bilirubin, which could 
account for the reversible depression. 
The greater depression observed 
when surgery was combined with 
vitreous blood could result from di- 
minished clearance of these sub- 
stances from the postoperative reti- 
na. 

This study involved the injection of 
a large volume of blood into the 
vitreous body. In clinieal practice, 
vitreous hemorrhages are generally 
not so massive in the closed eye. In the 
presence of ocular penetration, how- 
ever, the vitreous may be largely 
replaced by blood and its optical densi- 
ty may be greatly increased. Just as 
the advent of the bright-flash showed 
that a retina previously believed to be 
electrically “dead” was simply not 
receiving enough light, so the develop- 
ment of even brighter flashes may be 
necessary to stimulate those eyes with 
even denser media. 

Caution must be used, however, if 
more intense flashes are to be used for 
the bright-flash ERG. The Honeywell 
Strobonar widely used for this pur- 
pose is not dangerous, even when 
unattenuated, to an eye with clear 
media. A substantially stronger flash, 
however, would be potentially capable 
of damaging the retina‘ and should be 
used only with adequate safeguards 
and by qualified personnel. 

The bright-flash ERG has contrib- 
uted greatly to the preoperative eval- 
uation of patients who are candidates 
for vitrectomy. In most cases, a nonre- 
cordable ERG provides a reliable indi- 
cation of a functionless retina. The 
present study does not detract from 
the utility of this test, but rather 
suggests that caution should be used 
in interpreting data obtained from 
eyes subjected to recent massive 
vitreous hemorrhage. In such cases, a 
nonrecordable ERG may not indicate 
permanent loss of retinal function. It 
is also suggested that the range of 
intensities used for bright-flash ERGs 
may be inadequate for these selected 
cases. 


This investigation was supported by Publie 
Health Service research grants EY-01671, EY- 
01775, and EY-02061 from the National Eye 
Institute. 
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Collagenase 


Proposed Adjunct to Vitrectomy With Membranectomy 


Louise Cope Moorhead, MD; Dianna A. Redburn, PhD; Donald S. Kirkpatrick, PhD; Frank Kretzer, PhD . 


è Clostridiepeptidase A digested pre- 
retinal cicatricial tissue without causing 
“morphological alteration of normal retina 
during a 30-minute incubation in the rab- 
bit. Light. end transmission electron 
“microscapy were used to determine 
‘effects on the inner limiting membrane 
-and retinal Ganglion and Müller's cells 
and to evaluate enzyme digestion of pre- 
retinal scarring. Removal of the injected 
collagenase ‘by vitrectomy resulted in 
normal -elecireretinograms and retinal 
morphology 4E hours postoperatively. If 
the enzyme was teft In the eye for 24 
hours, lens opacities, partial erosion of 
the inner limiting membrane. and exten- 
sive hemorrhage resulted. The specificity 
of action of the collagenase is due to the 
high degree efipurity of the enzyme used 
and a substantial biochemical difference 
betweer scar collagen and basement 
membrane .soilagen. The injection of 
purified ‘collagenase capable of digesting 
vitreal scar tissue while leaving the retina 
undamaged ceuld represent a new ap- 
proach to vitroxtoray, specifically to facili- 
“tate certain cases:of membranectomy. 

{Arch Ophthaimeal 98:1829-1839, 1980) 
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(C ostridiopeptidase A, deriveđ from 
Clostridium histolyticum, is a 
collagenase of approximately 190,000 
molecular weight that acts by cleaving 
the collagen molecule at multiple 
sites” to produce smaller peptides. 
(The more limited action of tissue 
collagenase cleaves the collagen mole- 
cule into only two pieces, usually 75% 
and 25% of the intact molecule.*) Bac- 
terial collagenase has been used celini- 
cally for débridement of decubilus ul- 
cers’ and dermal burns’ and currently 
is being investigated for use in. the 
nonsurgical management of vertebral 
disc disorders.*’? In ophthalmology, 
previous investigative attempts to 
digest the vitreous in vitro with this 
enzyme“? have met with some success. 
However, efforts to use the enzyme in 
vivo have not been fruitful. @’Neill 
and Shea’® injected collagenase into 
normal rabbit eyes for incubation 
periods ranging from 24 hours +o sev- 
eral days and found the retina to be 
extensively damaged in all instances. 
The lack of success may be attrib- 
uted to several factors. The first prob- 
lem is the difficulty of digesting 
vitreous collagen. Although some ef- 
fects have been observed by électron 
microscopy,’ the vitreous is more 
resistant to the action of bacterial 
collagenase, probably because the 
amino acid composition of the (a,)3 
vitreous collagen is quite diferent 
from the more common (a,).2 cellagen 
found in cornea, sclera, dermis, and 
sear tissue.’ Perhaps more produc- 
tive results could be obtained if atten- 
tion were directed toward digesting 
the cicatricial collagen that develops 
in the vitreous as a result of nemor- 
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rhage or inflammation. Collagenase 
has not been studied for possible use 
in facilitating membraaectomy in 
vitrectomy. 

Another problem has been the use 
of enzyme extracts that were possibly 
contaminated with small amounts of 
active proteases, despite tae manufac- 
turers’ claims of purity. Æ third prob- 
lem has been the failure te remove the 
enzyme from the eye. Because of 
recent progress in biockemical and 
ocular surgical techniques, these latter 
difficulties may now be overcome. 
Highly purified commercial prepara- 
tions of collagenase that are free from 
other active protease contamination 
have become available. With the use 
of current vitrectomy techniques, it is 
possible. to simultaneously remove 
both the injected enzyme:and the dis- 
eased tissue during a single operative 
procedure. 

The major objective of this study 
was to determine whether intravitreal 
collagenase could be used to digest 
only the cicatricial tissue without 
damaging the retina and its protec- 
tive basement. membrane, the inner 
limiting membrane.” The integrity 
of the inner limiting membrane 
should provide a critical test for 
intravitreal collagenase treatment 
since (1) in comparison. with other 
parts of the retina, it is in direct 
contact with the vitreous cavity and 
would be exposed to the highest con- 
centrations of enzyme, and (2) the 
major constituent of the basement 
membrane is collagen, although it is 
quite different in naturze from the 
interstitial collagen found in scar tis- 
sue. Basement membrare collagen is 
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synthesized by endothelial or epithe- 
lial cells, whereas interstitial collagen 
is produced by fibroblasts." Base- 
ment membrane collagen, which has 
little fibrillar structure and shows no 
cross striations, contains much higher 
quantities of hydroxyproline and hy- 
droxylysine than interstitial collagen. 
In addition, basement membrane col- 
lagen also contains cysteine, and di- 
sulfide bonds may be present, either 
within the collagen or between the 
collagen and the glycoproteins found 
in basement membrane. A further dif- 
ference is that the collagen in base- 
ment membrane contains far more 
carbohydrate than interstitial colla- 
gen. Because of the numerous differ- 
ences in the structure of basement 
membrane collagen, the action of 
high-purity bacterial collagenase 
should not affect it as greatly as inter- 
stitial collagen. 





Fig 1.—Rabbit fundus photograph four weeks after intravi- 
treal injection of 0.625% formaldehyde. Dense fibrotic 
bands obscure externalized vasculature and disc. 
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Fig 4.—Normal vitreal-retinal interface in rabbit. ILM indi- 
cates inner limiting membrane; GC, ganglion-cell (lighter 
cytoplasm); MC, Müller's cell (darker cytoplasm); M, 
myelin; VCM, vitreal cellular material; BV, blood vessel 
(toluidine blue, original magnification x 1,250). 





In the study reported here, light 
and transmission electron microscopy, 
photography, and electreretinography 
(ERG) were used to demonstrate 
intact retinal structure and function 
after the use of intravitreal collage- 
nase. The rabbit model was chosen for 
the toxicity experiments because of 
the unique configuration of the exter- 
nalized vasculature. This myelinated 
part of the rabbit retina is an especial- 
ly good model because the two types 
of collagen, collagenase-sensitive in- 
terstitial (blood vessel wall) collagen 
and relatively collagenase-insensitive 
basement membrane collagen (inner 
limiting membrane), are in close prox- 
imity. Demonstration of differential 
collagen digestion verified that the 
basement membrane is more resistant 
to the action of the enzyme. Morpho- 
logical. evidence of normal retinal 
cytoarchitecture and ERG evidence of 


tometry 


contaminant proteases. 


Fig 2.—Sodium dodecyl sulfate with 
7.5% acrylamide gel electrophoretic 
pattern of moderately purified bac- 
terial collagenase. Peaks on densi- 


tracing correspond 
bands in gel. Peak A is clostridio- 
peptidase A. Other peaks represent 


normal retinal function verified that 
the enzyme is specific and concains no 
harmful contaminants. We also pres- 


‘ent morphometric analysis showing 


that bacterial collagenase is highly 
effective in digesting induced prereti- 
nal searring in the rabbit. 


MATERIALS AND METHODS 
Determination of the 
Purity of Collagenase 


Electrophoresis was done by tke proce- 
dure of Fairbanks and associates,” with 
7.5% acrylamide and 2.5% sodium dodecyl 
sulfate gels. The samples of 5 to 20 ug of 
both highly and moderately purified colla- 
genase were layered on top of tie fresh 
gels. (Bacterial collagenase is commercially 
available from Worthington Bioehemical 
Corp, Freehold, NJ, and from Advance 
Biofactures Corp, Lynbrook, NY.) The 
enzyme obtained from both companies was 
equal in overall quality and clinical effect. 
The electrophoresis was carried out for 





Fig 3.—Gel electrophoretic pattern 
of highly purified bacterial collage- 
nase. Peak A is clostridiopeptidase 
A; peak B, clostridiopeptidase B; 
to peak C, inert residual protein. 
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Fig 5.—Vitreal-retinal interface, with hyalo- 
cyte (H) between two projections of Mül- 
ler’s cell cytoplasm. ILM imdicates inner 
limiting membrane (note discontinuity in 
areas); CM, cell membrane of retina. Note 
fine fibrils of vitreal collagen near ILM 
(original magnification x 16,300). 





Fig 6.—Photomicrograph ef inner retina 
after 30-minute exposure to collagenase. 
Hemorrhage from externalized blood ves- 
sel indicates enzyme activity. Numerous 
digested blood vessel collagen fibers are 
in vitreous. Retina is unaftected (original 
magnification x 1,250). 
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Fig 7.—Vitreal-retinal interface demonstrating intact retina 30 minutes after exposure to collagen- 
ase. ILM indicates inner limiting membrane; CM, cell membrane; DC, digested collagen from blood 
vessel wall; VC, vitreous collagen; VCM, vitreous cellular material (original magnification 
x 16,300), 


Fig 8.—-Vitreal-retinal interface 30 minutes after collagenase injection demonstrating that inner 
limiting membrane (ILM) is attenuated in areas, similar to controls. DC indicates digested collagen; 
CM, cell membrane; VCM, vitreous cellular material (original magnification x 16,300). 








approximately. four hours at 4 mamp/gel 
until the marker dye had migrated about 8 
em in the gds ° The gels were stained with 
0.08% Coomassie brilliant blue R250 in 25% 
isopropanol % acetic acid for 18 
hours, fellowed: hy destaining for eight 
hours with sepropanol and 10% acetic 
acid and then Certher destaining with 10% 
acetic acd. “The gels were scanned on a 
densitor ford 250) at 550 nm. 












Determination of the Effects 
‘oi Intravitreal Collagenase 
on Normal Ocular Structures 


Thirty-Mimite Exposure.—Four adult pig- 
mented rabbits were sedated with intra- 
muscular inieetions of chlorpromazine hy- 
drochloride (SC. mg/kg) and ketamine 
hydrochleride (50° mg/kg). The eyes were 
sneer A :retrobulbar injections of 
i pe ine) (L5 mL), and the 
with 1% tropicamide 













ad eye rent ‘each animal was injected with 
o 0.60 TU of chromatographieally päre colla- 
genase dissdived in 100 uL of balanced salt 
solution, (An duternational unit of colla- 
genase artivit: orresponds to micromoles 
of leucine linerated per minute per milli- 
‘gram of collagen digested.) This particular 
solution, wag usedas the solvent for collag- 
enase boenus 3. acommonly used intrao- 
cular solution that contains sufficient cal- 
cium (4.2 reteotes) to fulfill the pee 
ments of the enzyme for activity? A 
microliter syringe (Hamilton) was used for 
the intravitreal injections. With the oper- 
ating oricreseowe for visualization, the 
injections were made approximately 0.5 
mm above theeretinal surface in tne myeli- 
nated area wbeve the visual streak. The left 
eye of each animal was injected in an 
identical manaer with 100 uL of balanced 
salt solution. Thirty minutes later the eyes 
were enuclestediand prepared for light and 
transmisšior electron microseapy. 
Twenty-four-Hour Exposure.-Two adult 
pigmented rabbits received intravitreal 
injections of 0.60 IU of collagenase and 
control selutien as deseribed above. Twen- 
ty-four ‘hours: later; after slit-lamp and 
fundus photographs were. obtained, the 






































Fig 9.—Slit-amp photograph of cataract- 
ous charges resulting from 24-hour incu- 
bation of intravitreal collagenase. 


Arch Opathalme!—Vol 98, Oct 1680 


eyes were removed and prepared for 
microscopy. 


Determination of the Effects 
of intravitreal Collagenase 
Followed by Vitrectomy 


Normal adult pigmented rabbits re- 
ceived peripheral carbon dioxide cryoreti- 
nopexy in preparation for retinal-incision 
vitrectomy to be performed two weeks 
later. At that time, 0.60 IU of collagenase 
was injected into the posterior vitreous at 
the right eye, followed 30 minutes later by 
posterior vitrectomy. A closed vitrectomy 
was performed with 50 mL of balanced salt 
solution. The left eye served as an 
untouched control. Forty-eight hours later, 
ERGs were recorded from both eyes with a 
photic stimulator (Grass PS22) and ampli- 
fiers (Grass P451). A total of 32 signals 
were averaged from each eye with a.signal 
processor (Nicolet 1072) and the X-Y. plot- 
ter (MFE). The eyes were then removed 
and prepared for microscopy. 


Determination of the Effectiveness 
of Collagenase in Scar Digestion 


Four adult pigmented rabbits were 
sedated and the eyes were dilated as 
described. With a tuberculin syringe, 0.1 
mL of 0.625% formaldehyde was injected 
into the posterior vitreous of eack eye. 
Four weeks later, dense preretinal and 
retinal fibrosis was visible in the posterior 
pole (Fig 1). The right eye of each animal 
was injected with 0.60 IU of collagenase, 
approximately 0.5 mm away from the area 
of preretinal fibrosis. The left eye received 
an injection of the control solution. Thirty 
minutes later, the eyes were removed and 
prepared for microscopy. 


RESULTS 
Determination of the 
Purity of Collagenase 


In Fig 2 appear the electrophoresis 
gel and corresponding densitemetry 
tracing for 20 ug of moderately puri- 
fied collagenase. The quality of 
enzyme purification is most likely 
comparable to that used by tke pre- 
vious ophthalmic investigators who 





Fig 10.—Fundus photograph of hemor- 
rhage from externalized vessels and disc 
after 24 hours of incubation with collage- 
nase. Arrows point to patches of hemor- 
rhage. Fundus detail is obscured by dense 
cataract. 
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reported in vivo toxic abnormalities." 
The numerous peaks appearing after 
clostridiopeptidase A represent. non- 
collagenase proteases and obscure the 
identification of clostridiopeptidase 
B, a secondary collagenase. This eolla- 
genase, produced in smaller quantities 
by C histolyticum and of lesser 
research interest, has an average 
molecular weight of 57,000 and is 
reported to cleave only the soluble 
portions of the native collagen.” 

The gel and densitometry tracing 
for 20 ug of the highly purified collag- 
enase used in this report are shown in 
Fig 3. Both clostridiopeptidase A and 
B are clearly isolated. A third peak 
represents a small amount of protein 
that has no protease activity by radio- 
active tryptophan assay.” 


Determination of Effects 
of Collagenase on Normal 
Ocular Structures 


Control: Eyes.—A photomicrograph 
of the vitreal-retinal interface in the 
vascularized and myelinated portion 
of the rabbit retina is shown in Fig 4. 
Characteristic of the rabbit is the 
presence of loose, extracellular vitreal 
material that both surrounds the blood 
vessels and lies on the surface of the 
retina. Hyalocytes also appear on the 
retinal surface and frequently extend 
into the retina to separate Miiller’s 
cell or ganglion cell cytoplasm into 
finger-like projections. 

An electron micrograph of the 
vitreal-retinal junction appears in Fig 
5. The deeply stained Miiller’s. cell 
cytoplasm is invaginated by .a hyalo- 
cyte. Fibrils that have the appearance 
of fine, vitreal collagen" lie adjacent 
to the retina. The inner limiting mem- 
brane in the rabbit retina is a slender 
strip of basement membrane collagen, 
which is different from the irregular 
and 25,000-A-thick inner limiting 


e PER 





Fig 11.—Vitreal-retinal interface 24 hours 
after collagenase injection. Vitreous is 
filled with erythrocytes and particles of 
digested blood vessel wall (toluidine blue, 
original magnification x 720). 
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membrane. Note integrity of the underlying retina (original magnification x 17,300). 


Fig 13.—Digested blood vessel collagen and partially digested inner limiting 
membrane overlying intact retinal ganglion cell (original magnification 
x 17,300). 
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(Not-Cpersted on) 


Right Eye 


50 pV Collagenase Followed 30 min 





Later by Vitrectomy 


Fig 14.--Computersaveraged electroretinograms in eyes operated on and control eyes of 
one rabbit vecifr that intravitreal collagenase followed by vitrectomy causes no apprecia- 
ble change ir retinal function. 
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membrane of the human pesterior ret- 
ina.” Discontinuity anā variable 
thickness are features of some por- 
tions of the normal rabbit inner limit- 
ing membrane. 

Collagenase-Treated Eyes.— Thir- 
ty-Minute Exposure.—A photomicro- 
graph of the inner retina after a 30- 
minute exposure to collagenase is 
shown in Fig 6. Hemorrhage from an 
externalized blood vessei indicates 
that the enzyme is active. There is no 
retinal damage by light microscopy, 
verified further by electron micro- 
graphs of the vitreal-re:inal inter- 
faces (Fig 7 and 8). Destruction of the 
collagen of the externalized blood ves- 
sels.can be seen in the vitreal space. 
The inner limiting membrane shows 
the same morphological features as in 
the control photographs and exists as 
a slender strip that is discentinuous in 
some areas and that blends into the 
retinal cytoplasm in other areas. The 
fine fibrils of vitreal collagen near the 
retina also show absence ef digestion. 
The cell membranes of the retinal 
neurons are intact, and ‘the cellular 
organelles appear normal. 


Fig 15.—Intact inner limiting membrane and Müller's and ganglion celis in 


48-hour 
x 17,300). 


Oct 1980 


postoperative collagenase vitrectomy (original 


magnification 
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Twenty-four-Hour Hxposure.— 
When the enzyme remained in the eye 
for 24 hours, lens opacification and 
hemorrhage from both the external- 
ized vessels in the myelinated retina 
and the optic dise resulted (Fig 9 and 
10). A photomicrograph of the retina 
illustrating the extent of the hemor- 
rhage appears in Fig 11. Electron 
micrographs of the vitreal-retinal 
interface (Fig 12 and 13) show de- 
struction of blood vessel collagen and 
partial digestion of the basement 
membrane collagen of the inner limit- 
ing membrane. The cells of the retina 
appear unaffected. 


Determination of the Effects 
of Intravitreal Collagenase 
Followed by Vitrectomy 


The ERGs in Fig 14 demonstrate 
that there was basically no difference 
in retinal function between eyes oper- 
ated on and control eyes 48 hours after 
intravitreal collagenase injection, fol- 
lowed 30 minutes later by vitrectomy. 
The lack of toxic effects on the retina 
was further substantiated by electron 
microscopy. Figure 15 shows intact 
inner limiting membrane and retinal 


ae 





Fig 16.—Preretinal cicatriciai membrane one month after intravitreal injection of 0.625% 


formaidehyde. Fibroblasts and dense intercellular fibrotic matrix cover retinal surface 


(toluidine blue, original magnification x 720). 





Fig 17.—Fibroblast with surrounding collagen resulting from intravitreal injection of 
0.625% formaldehyde four weeks previously (original magnification x 19,600). 


1836 Arch Ophthailmol—Vol 98, Oct 1980 





Bacterial Collagenase—Moorhead et al 








304 
254 


204 






No. Counted 


184. 


1042? 


o> Fig 18.—Morphametric an 


_ with collagenase. 






No. Counted 


3 . 
7 
4 
3 
2 
T 


270- 330- 390 450 510 570 630 


f] Undigested Native Colla ere 
ive Collagen 
j s SD=60 A 
a X= 
Digested ‘Native Collagen DRA 
a SD=54 A 


N Digested Native Coll K=137A 
N Dig ve Collagen Re 20A. 


i 
J 


IIIS 
es 
Sd 


Rees 
ee 
oS 


<2 
rae 


Se 
me 


30,05 
ea 
ps 


io 






on 
Paattu 
SEES, 


es 
eee 
ee 
rae 

ed 
sos 


“a 
es 


Socal 
Pee 
Rena: 
RE 
STORE 
ae 
ease 


ne 
at 


SS 


mi Wi 


z ene seh 
IGS 


se 
oS 








Boa 
eae 
ere 
SEEDS 
NSD 
nae, 


=. 
; 
# 
Sore 
Sean 
bc 
Bx 
25 
zs 


© 210 270 330 390 450 510 570 630 690 750 


Fiber Diameter, A 


Fig 19.—Left, Scar collagen interfiber distance before 30-minute exposure to collagenase. 
< | Right, Sear collagen intertiber distance after 30-minute exposure to collagenase. 


X= 284 A 
SD=70A 


t=7.77 
P< 0005 


No. Counted 


mH Hw fF OD ws oO WO 


= 


interfiber Distance, A 





Arch Ophthalme'—ol 98, Oct 1980 


alysis of scar collagen fiber diameter before and after digestion 


150 210 


ganglion and Miiller’s cell cytoplas- 
ma. 


Determination of Effectiveness 
of Collagenase in Scar Digestion 


Control Eyes.—The light microscopic 
appearance of the preretinal scar 
induced by the intravitreal injection: 
of formaldehyde is shown in Fig 16." 
The cicatricial tissue is layered above 
the retina, with’ fibroblasts. com- 
pressed together with intercellular 
sear tissue. An. electron: micrograph 
demonstrating this fibroblastic. ré- 
sponse is shown in Fig 17. To quanti- 
tatively describe the. morphological. _ 
features of the undigested collagen — 
fiber, two. morphometric measures. 
were chosen for statistical analysis: 
(1) the width of each fiber and (2) the _ 
distance between two. fibers. An anal- 
ysis of these features of the preretinal... 
scar collagen fibers, present . four” 
weeks after intravitreal formalde- 
hyde injection, appears in Fig 18 and 
19, left. The mean fiber diameter was 
625 A, and the mean interfiber dis- 
tance was 284 A. 





270 330 390° 450 510 
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(toluidine blue, original magnification x 720). 
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Fig 20.—Preretinal cicatricial membrane after 30-minute exposure to collagenase. 
Intercellular fibrotic matrix and fibroblasts are more scattered than in control in Fig 17 


Collagenase-Treated Eyes.—Incuba- 
tion with collagenase for a period of 30 
minutes caused extensive destruction 
of the collagen both at the light and 
electron microscopic levels. In Fig 20, 
the effects of the enzyme are shown 
by loss of the compact arrangement of 
the fibroblasts and intercellular cica- 
tricial tissue. The electron microscopic 
appearance of this extensive scar 
digestion is shown in Fig 21. A mor- 
phometric analysis of the fiber diame- 
ter after collagenase injection re- 
vealed the loss of the normal fiber size 
of 625 A and the appearance of two 
smaller-diameter fibrils, averaging 
354 and 137 A (Fig 18). The size of the 
smaller unit has approximately the 
same dimensions as the immature col- 
lagen fibril found in the vitreous’ and 
cartilage.” This may suggest that the 
digestion resulted in the disintegra- 
tion of the fiber into its structural 
components. 

The interfiber distance increased 
from 284 to 362 A after digestion with 
collagenase (Fig 19, right). Preserva- 
tion of the integrity of the fibroblast 


Fig 21.—Preretinal fibroblast with surrounding digested collagen after 30-minute exposure to collagenase. 
Intact cell membrane is verification of enzyme purity. DLF indicates digested larger fibril; DSF, digested smaller 


fibril; AA, amorphous area of completely dig 
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cell memiwane in the presence of such 
extensive digestion is additional ver- 
ification of the purity of the collage- 
nase used. 


‘COMMENT 


The precedure of preretinal mem- 
brane removal remains a hazardous 
undertaking, even for the most skilled 
‘surgeon Tn tle present report, we 
demonstrated that collagenase digests 
vitreal scar tissae without affecting 
“noncollagen tissues. Since fibrillar col- 
lagen has been found in many vitreous 
membranes," investigations into 
the use of a collagenase to facilitate 
their removal. ure warranted. The 
enzyme does net damage the other 
noncollagen structures to which it is 
exposed because it is essentially free 
from contamination. by other protease 
enzymes. Morphometric analysis of 
the scar collagen fiber width and 
interfiber distance before and after 
treatment.is the most effective docu- 
mentation of the structural effects 
©. produced by collagenase. In addition, 





it was shewn that the inner limiting 


membrane remaimed unchanged after 
exposure © collagenase for 30 min- 
ute ië reason for the continuing 
y of the inner limiting mem- 
‘is that collagenase preferential- 
ly attacks interstitial collagen as 
opposed te basement membrane col- 
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lagen. Because the inner limiting 
membrane serves a protective func- 
tion for the retina, its careful study is 
important for evidence of changes 
produced by exposure to the enzyme. 
Therefore, both morphometric analy- 
sis of scar collagen fibers and observa- 
tion of the inner limiting membrane 
are crucial tests for determining the 
efficacy and toxicity of collagenase. 

It is essential that the use of intra- 
vitreal collagenase be followed by con- 
ventional vitrectomy during the same 
surgical procedure. If the enzyme is 
not removed from the eye, it will 
eventually digest the basement mem- 
brane collagen of both the inner limit- 
ing membrane and the posterior lens 
capsule and will cause hemorrhage 
from the optie dise vessels. With a 
small volume of concentrated collag- 
enase ` injected directly into the 
intended target, the enzyme is simul- 
taneously removed with the digested 
scar during the vitrectomy procedure. 
The few molecules of collagenase that 
might remain in the eye are most 
likely inactivated by endogenous col- 
lagenase inhibitors** or engulfed by 
macrophages. 

An expanded toxicity study that 
includes a variety of enzyme concen- 
trations and exposure times to deter- 
mine the maximally effective and safe 
conditions must be undertaken before 
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clinical applications can be considered. 
It is also necessary to perform long- 
term in vivo experiments in animals 
to study the clinieal and histological 
effects of the enzyme on the retina 
and lens capsule weeks and months 
after vitrectomy with the use of col- 
lagenase. 

In addition, the reported in vitro 
work demonstrating the ability of col- 
lagenase to digest cicatricial prereti- 
nal tissue must be followed by clinical 
animal studies. It will be necessary to 
compare the ease and complications of 
membranectomy with and without 
enzyme to determine the ultimate 
clinical utility of intravitreal collage- 
nase. 
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Polyvinyl Alcohol as a Protective Coating 


on Intraocular Lenses 


Randall J. Olson, MD; Harry Kolodner, MD; Keith S. Morgan, MD; 
Humberto Escapini, Jr, MD; David Sevel, MD; Herbert E. Kaufman, MD 


è Sixty-eight intraocular lenses were 
-implanted in cats to compare the efficacy 
of a new polyvinyl alcohol coating in pro- 
tecting the corneal endothelium from 
lens-cell contact damage. The mean 
endothelial density after. implantation of 
“the coated lens was significantly higher 
than the cell density in those eyes receiv- 
ing the uncoated lens. We saw no clinical 
signs of unusual inflammation; whole-eye 
“histopathologic study disclosed no signs 
of inflammation or toxicity related to the 
coating. Ten coated lenses were placed in 
balanced salt solution or pertused with 
balanced salt solution at 0.5 mL/min. The 
coating remained intact for 60 minutes, 
affording corneal endothelial protection 
for this period. In a rabbit anterior cham- 
ber toxicity study, using balanced salt 
solution as a control, no differences in 
` reaction in the anterior chamber or intra- 
ocular pressure were noted. 
(Arch Ophthalmol! 98:1840-1842, 1980) 


[ntraocular lenses can damage the 
~ corneal endothelium if the lens 
touches the endothelial cells during 
insertion.’ A direct relationship be- 
tween the amount of contact and the 
extent of endothelial damage has been 
demonstrated." " 

One approach to the prevention of 
this problem has been altering surgi- 
cal technique to avoid such contact. 
Hydrophilic substances interposed be- 
tween the lens and the cornea can also 
prevent corneal endothelial damage**; 
both polyvinyl pyrrolidone and meth- 
yleellulose solutions seemed to de- 


crease endothelial loss.’ More recently, 


a polymacon contact lens placed‘on top 
of the intraocular lens and removed 
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after surgery’ was showr to be effec- 
tive in decreasing corneal damage. 
Unfortunately, the solutions are diffi- 
cult to work with and afford. protec- 
tion for only brief periods; also, the 
soft contact lens complicates intraocu- 
lar manipulation during surgery. 
Heyer-Schulte Medical Optic Center 
has recently received Food and Drug 
Administration. investigational drug 
exemption ‘for a polyvinyl alcohol 
intraocular lens coating that, accord- 
ing to the manufacturer, will prevent 
corneal endothelial damage even if 
intraocular-lens-endothekal-cell con- 
tact occurs. The coating dissolves from 
the intraocular lens surface during a 
two-hour period and is rapidly cleared 
from the anterior chamber, leaving 


Intraocular 
Lens Number 








tt = 3.54; df = 45; P = .0005. 


Table 1.—Central Corneal Endothelial Density as a Percentage of 
Prospective Endothelial Density* 


Coated 
intraocular Lens 


Mean 92 +. 147 


*Measurements in cats six weeks after intraocular lens insertion. 


the ‘normal polymethylmethaerylate 
intraocular lens. 


- We would like to report results of a 


study designed to test the efficacy 
and toxicity of these coated lenses in 


eats and rabbits. Previous work has. 
shown that cat endothelium does not 
regenerate,’ and the intraocular lens 
insertion-caused endothelial loss is as 
predictable and measurable in cats as 
it is in humans." 


MATERIALS AND METHODS 
Endothelial Protection in Vivo 


Forty-two healthy mature cats were 
examined by slitlamp with specular micros- 
copy performed in both eyes. A minimum 
of five central endothelial pictures. were 
taken using the specular microscope 


Uncoated 
intraocular Lens 











69 
78 + 12 
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(Heyer-Seaulte). Fachometry was done and 
tension messered-by applanation tonome- 
try (Mac fare). Sixty-eight intraocu- 
lar lense ho dhe loops removed were 





agan iris suture. Surgical 






and anestyesia techniques were described 
previously" Thirty-four lenses were 


uneoated. The blinded code 
Hever-Schulte until the 
al photographs were taken. 
atad lenses hàd a 100-am-thick 
polyving wol vovering (approximately 
2 mg of material’ During lens implanta- 
“tion, intrancular-lens-endothelial-cell con- 
tact cecurmec; alse, a spatula was used to 
force the le nst the central endothe- 
7 the eye. : 
ead slitlamp examination 


coated a 









erative day and: each 
s. At the three-week- 


measurement by to- 
, and spe i 


Endot . ell counts were made from 
the photographs using previously described 
| techniques ther the photographer nor 
th iter knew whith eyes had had 






arfused with 
: 7min, kept. 
moist far $C mir and re- 
perfused tor 30min with 
BSS a 


FAIL lenseseware 
stained to determine Gamage. 
[BBS indicatesibalunced salt solution. 





Cat with bilateral intraocular lens implan- 
tations at sixth postoperative week. 
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intraocular 
Lens 


OII NiD nmpai wins 


> 


*in vitro testin usimg excised rabbit corneas. 
sated four times on endothelial side of excised rabbit cornea to simula‘ endothelial-lens contact damage. Endothelium was then 






coated lenses implanted. 
Data were analyzed using the Stadent’s t 
test. 


Endothelial Protection in Vitro 


Ten Medallion-style intraocular lenses 
coated with 2 mg (100 um thick) of polyvi- 
nyl aleohol (identical to the praduction 
model) were obtained. Six were plaæd in 10 
mL of balanced. salt solution for varying 
periods, and three were placed under con- 
tinuous flow (0.5 mL/min) balansed salt 
solution. The intraocular lenses were 


‘removed from the balanced salt solation at 


30 (one intraocular lens), 60 (two irtraocu- 


» Tar lenses), 90 (two intraocular lenses), and 


120 (one intraocular lens) minutes. The 


“perfused intraocular lenses were removed 
»-at 60 (two intraocular lenses) and 30 (one 
“intraocular lens) minutes. 


The lenses were placed on the endbthelial 
side of a fresh disc of corneal tissue,5.5 mm 
in diameter, and rotated a total of four 
revolutions. Previous work has shown that 
using an uncoated intraocular lens:in this 
procedure will destroy essentially ali of the 
endothelium." 

Nitroblue tetrazolium staining was per- 
formed as previously described’ te deter- 
mine the damage: qualitatively by looking 
for stained (ie, damaged) cells. 





30 None 


One intraocular lens was placed in 10 mL 
of balanced salt solution for five minutes; 
removed, and moistened with balanced salt 
solution intermittently for 60 minutes, 
then perfused for 30 minutes with. balanced 
salt solution at 0.5 mL/minate. 


Toxicity 


Five, 2-kg, New Zealand white rabbits 
were used. After complete slitlamp exami- 
nation and tension measurement by to- 
nometry in both eyes, the rabbits were 
given 65 mg of pentobarbital sodium intra- 
venously, Forty microliters of a 10% polyvi- 
ny! alcohol solution normally used as a 
coating on intraocular lenses was injected 
in the right eye after removing 0.4 mL of 
aqueous through a 27-gauge needle in- 
serted at the limbus. (This represents 4 mg 
of polyvinyl alcohol, or approximately 
twice the amount normally present on 
intraocular lenses for human use.) In the 
left. eye, a similar procedure was done 
using 0.4 mL. of balanced salt solution 
(control). 

The animals. had a complete slitlamp 
examination at postinjection days 1, 4, 7, 
14, and 25. Tension, using a tonometry, was 
measured at 20 minutes, 1, 3, and 6 hours, 
and 1, 4, 7, 14, and 25 days after injec- 
tion. 







One smail hole, occasional disrupted cell 

Rare ceil with stain uptake 

A few small holes, endothelium: largely undamaged 
Some large holes, some disruption all areas 

Many holes with heavy damage all areas 

Rare cell with stain uptake i. 

Some holes with areas of heavy damage 

Many holes and heavy damage throughout 


24 hr 
(N = 5) 
aaneen anneanne, 
Anterior 
Chamber 


Reaction Fibrin 


Eyes injected with 
intraocular lens 
coating 
Eyes injected with 
balanced salt 
solution 0.8 0.6 


solution injection into rabbit anterior chamber. 







7, 14,and 
25 Days 
(N= 4) 
Nace AE ies tity 
Anterior 
Chamber 
Reaction 


4 Days 

(N = 4) 

P EEEN einer 
Anterior 
Chamber 
Reaction 


Fibrin Fibrin 


0.1 0 0 o 





*Measurements on scale of 0 to 4 after 40 pL of a 10% solution of polyvinyl alcohol or balanced salt 
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Table 4.~Intraocular Pressure (mm Hg) in Rabbit Eyes* 


Hours. 


20 min Aer eer 


_ Preoperative (N=5) 1 (N= 5) 


Eyes injected with 
intraocular lens 


coating 22.0 


Eyes injected with 
balanced salt so- 
lution 24.2 


23it. £25. 


*27t 


24.0 


28.8 
+ 3:3 





*Eyes were injected with polyvinyl alcohol intraocular lens coating or balanced sait solution. 


tP = 02. 


At 25 days all of the animals were killed 
and the eyes submitted for whole-eye his- 
topathologic study. 


RESULTS : 7 
Endothelial Protection in Vive : 


Of the 68 intraocular lens-implanted 
eyes, 47 were available for compara- 
tive study, 23 with coated lenses and 
24 with uncoated lenses: Complica- 
tions among the excluded eyes in- 
. cluded cat death (seven eyes), endoph- 
thalmitis (two eyes), wound ‘rupture 
(one eye), and postoperative intraocu- 
lar lens-to-cornea touch (11 eyes). Cor- 
neal touch occurred after surgery in 
eight eyes with coated lenses and 


three with uncoated lenses (not 
statistically significant, x? = 2.71, 
P = 10). 


Of the 47 eyes with stable intraocu- 
lar lens fixation, mean endothelial 
density at six weeks compared with 
preoperative density was 92% + 14% 
for the coated lenses (N = 23) and 
78% + 13% for the uncoated lenses 
(N = 24). This difference was signifi- 
cant (t = 3.54, P = .0005) (Table 1). . 

No significant differences in cor- 
neal thickness or intraocular tension 
were seen when preoperative and 
postoperative values in coated and 
uncoated lenses were compared. By 
slitlamp examination, all eyes with no 
complications were quiet by the end of 
the study (Figure), and no unusual 
inflammation was noted by subjective 
scoring. Whole eye histopathologic 
study disclosed some chronic inflam- 
matory cells with synechiae formation 
at the wound in all eyes, but no differ- 
ences were seen between eyes with 
coated and uncoated lenses. 


Endothelial Protection in Vitro 


No damage was seen in those 
intraocular lenses treated for 30 or 60 
minutes except for one perfused cor- 
nea that showed some damage at 60 
minutes. Those treated for more than 
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60 minutes showed considerable dam- 
age (Table 2). 

The intraocular lens intermittently 
moistened for 60 minutes followed by 
30 minutes of perfusion still showed 
excellent protection at the end of the 
treatment. 


Toxicity 


One- animal was found dead at the 
end of the first day. 

Anterior chamber reaction was 
graded subjectively on a scale from 1 
to 4 and was found to be mild through- 
out. There was no significant differ- 
ence. seen between the reactions in 
experimental and control eyes (Table 
3). In all cases, no reaction was seen by 
postinjection day 7. 

No significant differences in in- 
traocular pressure were seen between 
eyes with balanced salt solution and 
the polyvinyl alcohol coating (Ta- 
ble 4). 

On histopathologic examination no 
significant difference was noted be- 
tween the eyes with coated and the 
eyes with uncoated lenses. 


COMMENT 


This lens coating seems to prevent 
intragcular lens damage and shows no 
sign of toxicity. However, it is too 
soon to know whether the coating is as 
effective in humans as it seems to be 
in cats. 

The polyvinyl coating seems to 
afford 60 minutes of protection after 
lens insertion, before contact between 
lens and corneal endothelium caused 
damage. Wetting the lens before 
insertion should not disseive the coat- 
ing. In our test, perfusion caused no 
damage even after the lens had been 
kept moist for 60 minutes. Therefore, 
if some delay occurs after the lens is 
moistened, the margin of safety for 
use is still as much as 60 minutes. 

The rabbit anterior chamber toxici- 
ty study, which tested twice as much 


3(N=5) 6(N=5) 24(N=5) 4(N=4) 7 (N=4) 


Days 





14(N=4) 25 (N= 4) 


polyvinyl alcohol as normally coats an 
intraocular lens, showed no usual 
anterior chamber reaction, elevated 
IOP, or evidence of any histopataolog- 
ical change. 

Aphakie bullous keratopatay is 
caused by endothelial destruction. A 
protective coating such as this may 
eliminate this complication of irtraoc- 
ular lens insertion. 


This investigation was. supported in part. by 
Public Health Service grants EY-02626 and EY- 
02580, a Grant-in-Aid (Dr Olson) and a ?ostdoc- 
toral Research Fellowship (Dr Kolodner). from 
Fight for Sight, Inc, New York. 
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~ Mucus Secretory Vesicles in Conjunctival 
Epithelial Cells of Wearers of Contact Lenses 





8 Biansy specimens from the upper tar- 


Sal conjunctivae of ten patients with clini- 


Cally evident —contact-lers-associated 
_ giant papillary conjunctivitis (GPC) and 
-eight asymptomatic contact ens wearers 
_ without clinically evident conjunctival 
-changes were compared ty light and 
~ transmission electron’ microscopy to de- 
_termine:the contribution of nengoblet epi- 
` thelial ceils te increased mucus. A contro! 
group consisted of five subjects who had 
never worr centact lenses. The apical 
cytoplasm of superticial nongobiet epithe- 
lial cells ir specimens from all groups 
showed sirgie-membrane-limited vesicu- 
lar inclusions that stained metachromati- 
cally with teluicine blue and were positive 
with PAS staining, which indicated muco- 
protein coriteni. Some vesicles appeared 
to discharg= their contents into the con- 
junctivai sac. More vesicles were found in 
the GPC subjects and the asymptomatic 
contact lens wearers than in the normal 
subjects. These observations, coupled 
with the: sign of increased cr excessive 
mucus: discharge in GPC subjects and in 
asympiomaiic. iens wearers, support the 
premise: that the superficial layers of non- 
goblet conpinetival epithelial cells can 
contribuie: tan increase in mucus pro- 
duction. : l 
(Arch Dpéticetmol 98:1843- 846, 1980) 
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A Clinically apparent increase in mu- 

cus production is associated with 
giant papillary conjunctivitis (GPC), a 
syndrome linked to the wearing of all 
types of contact lenses and also char- 
acterized by papillary changes in the 
upper tarsal conjunctiva, conjunctival 
erythema, itching, and decreased lens 
tolerance.’ Routine wearing of contact 
lenses, without GPC, also often leads 
to increased or excessive mucus. We 
have observed, clinically and by light 
microscopy’ and scanning electron 
microscopy,’ that GPC alters the epi- 
thelial surface of the upper tarsal con- 
junctiva. In vernal conjunctivitis, an 
allergic reaction with features similar 
to GPC,* increased mucus has been 
presumed to be related to increased 
number of secretory granules in non- 
goblet epithelial cells.* The anatomic 
and functional alterations of the con- 
junctiva that contribute to the clini- 
cally evident mucus increase in GPC 
and in routine contact lens wear 
remain to be determined, but might 
be related to increased mucus produc- 
tion in nongoblet epithelial cells, 

The goal of this investigation was to 
use light microscopy and transmission 
electron microscopy of the upper tar- 
sal conjunctival epithelium to evaluate 
the nongoblet cells for mucus produe- 
tion in patients with clinically evident 
contact-lens-associated GPC and in 
asymptomatic contact lens wearers 
without clinically evident conjunctival 
changes. A control group consisted of 
subjects who had never worn contact 
lenses. 


MATERIALS AND METHODS 


We studied biopsy specimens from the 
upper palpebral tarsal conjuctivae of ten 
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patients with contact-lens-associated GPC 
(six of whom wore soft lenses and four of 
whom. wore hard lenses) and eight asymp- 
tomatic contact lens wearers without elini- 
eally evident conjunctival changes (three of 
whom wore soft lenses and five of whom 
wore hard lenses). The lenses were from 
various manufacturers. Samples from: five 
subjects with clinically normal conjuneti- 
vae who had never worn eontact lenses 
(“nonwearers”) were used for comparison. 
The Table lists data on the subjects. 

The conjunctival biopsy specimens ob- 
tained by procedures standard in our labo- 
ratory? were immersed in 2% glutaralde- 
hyde solution in.0.15M sodium cacodylate 
buffer (pH 7.2) at room temperature for 
three to four hours, transférred without 
washing into cold 1% osmium tetroxide in 
the same buffer for 90 minutes, dehy- 
drated in graded ethyl aleohels (alcohols of 
lower percentages were at low tempera- 
tures), treated with propylene oxide, and 
embedded in epoxy resins. Seetions 40 to 60 
nm thick were mounted on «copper grids, 
stained with uranyl acetate and: lead 
citrate, and examined with 2 transmission 
electron microscope operated at 80 kV. 
Sections 0.5 to 1.0 um thick were stained 
with the following histochemical stains for 
mucopolysaccharides: 1% toluidine blue and 
PAS, and examined with æ light miero- 
scope. 

RESULTS 
Histochemistry: 

By light microscopy the apical cyto- 
plasm of superficial nongeblet epithe- 
lial cells over the upper tarsal conjunc- 
tival surface in specimens from all 
groups showed inclusions that stained 
metachromatically with teluidine blue 
and were positive with PAS (Fig 1, 
inset). This indicated their mucopro- 
tein content. 

Electron Microscopy 


By transmission electron micros- 
copy, the granules evident under the 
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Data on Subjects Who Provided 
Upper Tarsal! Conjunctiva 
Biopsy Specimens 


Dura- 
tion 
of Lens 
Wear, yr 


Type of 
Lenses 
Worn 


Age, 


Nonwearer 
Nonwearer 
Nonwearer 
Nonwearer 
Nonwearer 
Asymptomatic 
Asymptomatic 
Asymptomatic 
Asymptomatic 
Asymptomatic 
Asymptomatic 
Asymptomatic 
Asymptomatic 
GPC 

GPC 

GPC 

GPC 

GPC 

GPC 

GPC 

GPC 

GPC 

GPC 


*Nonwearer is a person with clinically normal 
conjunctivae who had never worn contact 
lenses; asymptomatic, successful contact lens 
wearer without clinically evident conjunctival 
changes; GPC, subject with contact-lens-asso- 
ciated giant papillary conjunctivitis. 


~~ 


Qa RDWANANAWWAMAANA+- 


~~ 


light microscope proved to be small, 
single-membrane-limited vesicles, 0.4 
to 0.8 pm in diameter (Fig 1), that 
could be seen in the apical cytoplasm 
of superficial nongoblet epithelial 
cells over the upper tarsal conjunctival 
surface in samples from all 23 sub- 
jects. The content of some vesicles was 
homogeneous; others varied in densi- 
ty, with a characteristic pattern of a 
moderately electron-dense granular 
core surrounded by sparse fine granu- 
lar matrix (Fig 2). In some instances 
the vesicular limiting membrane was 
continuous with and open to the free 
conjunctival surface (Fig 3). Vesicle 
profiles were also observed in configu- 
rations consistent with the emptying 
of their contents into the conjunctival 
sac; this suggests that they are 
involved in a secretory process. With- 
in individual’ surface epithelial cells, 
the presence of these vesicles varied 
considerably; in many cells the vesi- 
cles had accumulated in several rows 
along the apical border, whereas other 
surface cells apparently contained no 
vesicles. Intermediate and basal cells 
were not found to contain vesicular 
inclusions. 

Although these vesicular organelles 
were observed in all of the specimens 
studied, their appearance was most 
striking within cytoplasmic evagina- 
tions of the apical cytoplasm in the 
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Fig 1.—Inset, Light photomicrograph of specimen from upper tarsal conjunctiva of 








subject with contact-iens-associated giant papillary conjunctivitis showirg metachro- 
matic granules in apices of surface epithelial cells (toluidine blue, original magnification 
x 500). Main figure, Survey electron micrograph from corresponding area over surface 
of giant papilla demonstrating numerous vesicular inclusions within superfisial epithelial 
cells (circled), intercellular e¢ema, and several chronic inflammatory cells (predominant- 
ly plasma cells) within collagenous stroma (original magnification x 2,50€). 


GPC group (Fig 2).-These configura- 
tions were sometimes seen in similar 
quantities in the asymptomatic lens 
wearers. In normal specimens, the 
vesicles appeared in quartity only in 
the superficial epithelial cells within 
conjunctival crypts, as reported pre- 
viously,’ and were rarely found in cells 
along the conjunctival surface. Epi- 
thelial cells lining the conjunctival 
erypts in GPC and asrmptomatic- 
wearer specimens contained vesicles 
qualitatively and quantitatively simi- 
lar to those in normal specimens. 
Nongoblet epithelial cells packed 
with secretory vesicles in specimens 
from GPC subjects and asymptomatic 
lens wearers often displayed more co- 
lumnar morphologic features than 
other nonsecretory epithelial cells. 
This is consistent with the finding in 
other tissues that epithekal cells with 
a secretory function become more co- 
lumnar as their secretory activity 
increases. Nongoblet epithelial cells 
containing these vesicles were readily 
distinguished from goblet cells, which 


invariably were filled with mucus- 
containing vesicles that were larger 
and usually homogeneous in electron 
density. No differences m goblet cell 
morphologic features ar quantity 
were discernible among the three 
specimen groups. 


COMMENT 


We found more vesicles clustered in 
the apical cytoplasm of superficial epi- 
thelial cells in contact lens wearers 
with GPC and in asymptomatic con- 
tact lens wearers with no clinically 
evident conjunctival changes than in 
normal subjects who hae never worn 
contact lenses. The metachromasia by 
toluidine blue and the positive PAS 
reaction led us to the conclusion that 
these vesicles contain a type of mucus. 
Their ultrastructural configuration 
suggests that they are engaged in 
secretory activity. 

Evidence for a functional contribu- 
tion of ultrastructurally similar mem- 
brane-bound secretory vesicles was 
found by Srinivasan et al’ in the 
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Fig 2.—Electron micrograph of area circled in Fig 1 showing vesicies packed within apical cytoplasmic 
evaginations (original magnification x 12,000). Inset, At higher magnification, single limiting membrane of 


vesicles and electron-dense core with fine granular surrounding matrix are resolved {original magnificatien 
x 40,000). 


Fig: 3.—High-magnification electron micrographs showing how surface conjunctival epithelial cells from 


patent with giant papillary conjunctivitis appear to empty their matrix into conjunctival sac (original 
magnification x 80,000). 


























superficial epithelial cells..of the 
normal bulbar conjunctiva. They used 
histochemical techniques and reported - 
that- these membrane-bound. granules 
in both rats and human subjects 
stained with colloidal iron but not 
with acid phosphatase. On the basis of 
this evidence, Srinivasan. et al sug- 
gested that these granules: contained 
mucopolysaccharides and were not 
lysosomes. 

No increase in number of secretory 


“vesicles in crypts was noted among — 


the groups studied. (Morphometric 
‘analysis was not performed.) Howev- 
er, increases in secretory vesicles were 
readily noted in cytoplasmic evagina- 
tions of the surface epithelial cells. in 


GPC subjects and in asymptomatic 
« lens wearers. 


i Takakusaki? observed morphologi- 
„cally similar secretory vesicles- as 
granules accumulated along the apical 

` borders of superficial cells facing the 

-crypts in the upper tarsal conjunctiva 

-of normal subjects and, more fre- 

quently, in subjects with vernal con- 

junctivitis. He found that these secre- 

- tory granules associated with crypts 

tended to stand in rows close to the 
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plasma menace of the free sariate 


in ordinary nongoblet epithelial cells. 


In a subsequent study of the normal. 


upper tarsal conjunetiva, Dark et al* 
reported that cells ining deep erypts 
contained abundant secretory gran- 
ules concentrated in the cytoplasm 
subjacent to the microvilli. Dark et al 


also reported that some cells adjacent 
to but not part of the walls of the- 


surface crypts contained secretory 
granules. In a report of seven cases of 
GPC related to wearing of methyl 
methacrylate ocular prostheses, Srini- 
vasan et al,’ stated that “the epithe- 
lium that invaginated into the stroma 


had a cleft-like cavity and contained a. 


markedly increased number of dis- 
persed mucus granules in nongoblet 
keratinocytes”; however, this pre- 
sumed increase in secretory granules 
was not subjeeted to comparison with 
normal subjects. 

Similar secretory granules have 
been seen in other areas of the con- 
junetiva. Wanko et al* showed an elec- 
tron micrograph with morphologically 
similar structures in the perilimbal 
zone and described the structures as 
vesicular profiles. 
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- Our findings, coupled with those 
discussed above, imply thatthe human 
conjunctival epithelium secretes mu- 
cus surface lubrication from two 
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Lipoproteins in Human Subretinal Fluids 


-Kwok-Wai Lam, PD; Wichard A. J. van Heuven, MD; G. Stewart Ray, MD 


-9 The lipids in the subretinal fluid of 
rhegmatogerous retinal detachment are 
observed mainly in the albumin position 
following electraptioresis an agarose film. 
The lipoprotein i» ‘the subchoroidal fluid 
of the same eve is a-lipoprotein. The 
albumin-like lipaptotein in subretinal fluid 
has no reaction with the antiserum sam- 
ples specitic: to.elipoprotein and £-lipo- 
protein. Instead, an apoprotein of serum 
a-lipoprotein witty slow electrophoretic 
mobility was observed in subretinal fluid. 
Heterogeneous Segradation products of 
serum lipoproteins were seen in the sub- 
retinal fluid of exudative retinitis, different 
from the subretinal fluid of fhegmatoge- 
nous retinal detachment and uveal effu- 
sion. = 
(Arch Ophtnatme! 98:1847-1849, 1980) 


The lipid-rich membrane structure 

and rapid turnover’? of rod outer 
segments previously led us to the 
study of lipids ‘» subretinal fluid Our 
most interesting observation was the 
presence ofa ipoprotein band in the 
same location us albumin following 
electrophoresis on agarose film.’ In 
this investigazien, immunochemical 
methods were used to evaluate if the 
lipoprotein in szbretinal fluid was a 
degradation:product of serum lipopro- 
teins. Subretinal ‘fluid from eyes with 
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rhegmatogenous retinal detachment 
is compared with subretinal fluid 
from eyes with uveal effusion*® (ex- 
cessive leakage of albumin) and exu- 
dative retinitis** (nonspecific leakage 
of all serum proteins). 


METHOD 


Subretinal fluid was obtained during ret- 
inal detachment surgery as previously 
described.** An aliquot of 10 uL was used 
to determine the percentage of blood con- 
tamination, based on the number of RBCs 
counted in a hemocytometer. The samples 
used in this study contained less than 0.1% 
blood contamination. 

One microliter of sample was applied to a 
1% agarose film and subjected to electro- 
phoresis for 45 minutes with a current of 
2.5 mamp per sample. Antiserum was then 
applied to the trough on both sides of the 
sample well, and the agarose film was kept 
overnight in a humid chamber at room 
temperature. The lipoprotein bands on the 
film were stained with Fat-red, and pro- 
tein bands were stained with Commasie 
blue. 


RESULTS 


Three types of subretinal fluid 
(from individuals with rhegmatoge- 
nous retinal detachment, uveal effu- 
sion, and exudative retinitis) were 
used in this study. Subretinal fluids in 
rhegmatogenous retinal detachment 
contained various amounts of serum 
albumin, but never greater than that 
of serum. Lipoprotein was observed 
mainly in the albumin location as 
described previously.* By contrast, 
uveal effusion typically had a large 
concentration of albumin in the sub- 
retinal space, even greater than that 
of serum.** The lipid stain in the 


albumin: location. was also more 
intense than that in any ether type of 
subretinal fluid specimen we have 
ever examined, The coinciding loca- 
tion of the lipoprotein stain and albu- 
min stain was confirmed by recording 
their location on the. same agarose 
film (Fig 1). This: was first stained 
with Fat-red to visualize ipoproteins. 
The resulting pink lipoprotein bands 
were recorded in a densitometer (Fig 
1, solid line). The protein band was 
then stained with Amide black, and 
the blue protein bands were then sim- 
ilarly recorded in a densitometer (Fig 
1, dotted line). 

The subchoroidal fluid «ample from 
the same eye (uveal effusion) did not 
have the same high concentration of 
albumin as did the subrétinal fluid 
(Fig 1, center). This observation is 
consistent with the reportof Wilson et 
al.° The lipid stain was seen in the 
location of a-lipoprotein (Fig 1, center, 
solid line), separated frem albumin 
(Fig 1, center, dotted line In order to 
confirm these locations ef «-lipopro- 
tein and £-lipoprotein, a serum sample 
(Fig 1, bottom) of the same patient 
was analyzed. 

Immunoelectrophoresis: methods 
were used to visualize the degradation 
products of serum lipoprozeins in sub- 
retinal fluid (Fig 2). A nermal serum 
sample was placed in saraple wells A 
and C on both sides of the subretinal 
fluid specimen (B). Antiserum sam- 
ples were placed in the troughs 
between the sample wells in order to 
indicate the location of e-lipoprotein 
and f-lipoprotein. The siugle precipi- 
tin bands (a and 8) fat formed 
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Fig 1.—Electrophoresis of subretinal fluid (top), subchoroidal fluid (center), and serum 
(bottom). Dotted tine is protein; solid line is lipoprotein. 


between serum and antiserum con- 
firmed the specificity of each antise- 
rum to a single lipoprotein (Fig 2). 
Subretinal fluid did not interact with 
anti-f-lipoprotein (no precipitin band) 
but did react with anti-a-lipoprotein. 
However, the mobility of this precipi- 
tin band (Fig 2, a,) was much slower 
than that of the a-lipoprotein of 
serum (Fig 2, C). In spite of the posi- 
tive reaction of subretinal fluid with 
antiserum specific to a-lipoprotein 
(Fig 1, center), the location of the 
precipitin reaction had no reaction to 
lipid stain. It appears that the precipi- 
tin band observed is the apoprotein of 
a-lipoprotein. 

The subretinal fluid of exudative 
© Yetinitis represents the extreme con- 
> dition of nonspecific leakage of all 
serum proteins. It formed precipitin 
bands with both antiserum samples 
(Fig 3). The broad spread of these 
precipitin bands indicates the pres- 
ence of heterogeneous. degradation 
products of serum lipoprotein. These 
products have slower electrophoretic 
mobility in comparison to a-lipopro- 
tein of serum (Fig 3, C). A small 
amount of £-lipoprotein was also 
observed. i 
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COMMENT 


Leakage of serum proteins into the 
subretinal space of rhegmatogenous 
retinal detachments has been. re- 
ported by several investigators. 
The major protein of these subretinal 
fluids is albumin, a low-molecular- 
weight protein.'°* Analyses for high- 
er-molecular-weight serum proteins, 
such as immunoglobulin™ and cho- 
linesterase,'* have been used to evalu- 
ate the extent of damage to retinal 
vessels because the molecular size of 
serum proteins in subretinal fluid 
seems to be a useful indicator of the 
vessel wall integrity.’*'* Serum lipo- 
proteins have an even higher. molec- 
ular weight (> 200,000) and are thus 
not expected to be found in subretinal 
fluid. On the other hand, degradation 
products of these with lower molecular 
weight could leak into the subretinal 
space. 

In this study, subretinal fluid of 
rhegmatogenous retinal detachment 
was compared to that of uveal effu- 
sion and exudative retinitis. Uveal 
effusion was used to represent the 
extreme case of specific leakage of 
albumin from retinal vessels.+> Exu- 
dative retinitis represented the non- 








Fig 2.~immunoelectrophoresis of ‘serum 
and subretinal fluid. of rhegmatogenous 
retinal detachment. Serum samples (A and 
C) were placed on both sides of subretinal 
fluid sample of rhegmatogenous. retinal 
detachment. (B). After electrophoresis, 
antiserum (anti-) a-lipoprotein was placed 
in trough between A and B, and antiserum 
(anti) -lipoprotein was placed in trough 
between B and C. Location of sample well - 
was indicated by arrow. : Saas = 


Fig 3.—immunoelectrophoresis of serum 
and subretinal fluid of exudative retinitis. 
Serum samples (A and C) were placed on 
both sides of subretinal fluid sample of 
exudative retinitis (B). After electrophore- 
sis, antiserum: (anti-) a-lipoprotein was 
placed in trough between A and B and 
antiserum (anti-).8-lipoprotein was placed 
in. trough between B and C. Location of 
sample well was indicated by arrow. 
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confirm that the pre- 
ved Hpopretets in the 


i rhegmategenou: retinal detachment 
is a unique characteristic. In cases of 
uveal oon sas be’ hah showed 






cided mith albumin, Piee 
that these were gossibly bound to each 





“other. Immunochemical “experiments — 


showed that the asscciation of the 
lipids with albumin was not related to 
serum lipoprotein. The fact. that this 
lipoprotem. im vveal effusion did not 
occur in che subchoroidal fluid of the 
same eye seemed to indicate the reti- 
nal vesseisas their source. 

In exudative retinitis, there is a 
disturbance of tae endothelial barriers 
of retinal vesseis, resulting in equili- 
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bration of serum proteins on both 
sides of the vessel wall. The subretinal 
fluid in exudative retinitis was used to 
observe the degradation prodacts of 
serum lipoproteins after prelonged 
presence in the subretinal spaze. The 
slow electrophoretic mobility of these 
products. again confirmed that the 
subretinal fluid albumin-like Epopro- 
tein seen in our rhegmatogenaus reti- 
nal detachments was not a nonspecific 
degradation product to serum Hpopro- 
teins. 

These results have permitted us to 
form a hypothesis about the fanction 
of subretinal lipoproteins. Rod outer 
segments consist of about 60% lipids, 
characterized by a high concertration 
of polyunsaturated fatty acids.. Dieta- 
ry lipid restriction has a very slow 


-effect on retinal lipid composition.” 


In other words, the retina hasa high 
capability of blood lipid utilization or 
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of retinal lipid conservation in spite of 
a constant turnover of red outer seg- 
ments. The albumin-like lipoprotein 
seen in the subretinal fluid of rhegma- 
togenous retinal detachments may be 
the component involved in this conser- 
vation of retinal lipids or in the trans- 
fer of serum lipid to the retina. When 
the retina is detached, these lipids 
merely accumulate in the subretinal 


‘space. The occurrence o apolipopro- 


tein (Fig 2) indicates the active utili- 
zation of lipids from a-l poprotein as 
the blood circulates to the retina. 
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New Instrument 


Instrument Cart for Examinations 
With Patients Under Anesthesia 


M. Bruce Shields, MD, John A. Jarrell, Jr, MD 


è An instrument cart for examinations 
in which patients are under anesthesia 
was developed to serve the dual purpose 
of a storage unit for the instruments as 
well as a multilayered table from which 
the instruments can be used during the 
examination. 

(Arch Ophthalmol 98:1850, 1980) 


At examination in. which patients 

are under anesthesia, especially 
for congenital glaucoma, usually in- 
volves the use of many. different 
instruments. The task of bringing 
these instruments together, arrang- 
ing them around the head of the 
examination table, and finding appro- 
priate electrical outlets is often more 
complex and time-consuming than the 
examination itself. A surgical cart 
that serves the dual purpose of central 
storage for the examination instru- 
ments and a worktable for the instru- 
ments does much to relieve the recur- 
rent problem. We describe such a cart 
that has been found useful at the 
Duke University Eye Center, Dur- 
ham, NC. 


DESCRIPTION AND USE OF CART 


The cart, which is made of stainless 
steel and is designed to meet all oper- 
‘ating room specifications, measures 
1.2m in height and length and 45.7 em 
in width (Figure). A handle on the 
end of the cart fitted with swivel 
wheels provides maneuverability. A 
wheel brake can be engaged to avoid 
movement of the cart. Five open bins 
with 7.6-em sides and 25.4- or 38.1-cm 
vertical clearance are available for 
storage of large instruments (eg, oph- 
thalmoscopes, retinoscope, and trial 
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Cart for examination with patients under anesthesia. Electrical outlet strip (small arrows) 
is attached to common extension cord (large arrow) on recoil wheel. 


lenses, portable slit lamp, tonometers, 
and goniolenses with biomicroscope 
and light source). The bins are mounted 
on rollers so that each may be pulled out 
when using the instrument that is 
stored on it. Two 30.4-cm-deep drawers 
are provided at the bottom of the cart 
for storage of smaller instruments. 
Each bin and drawer has a catch to 
prevent opening when the cart is being 
moved. Six electrical outlets are located 
along the front center of the cart, 
between the bins, and are connected toa 


singlecord,sothatonly one wall outletis 
required. The cord recoils into the cart 
when notin use. The topof thecarthasa 
5.0-cem ledge on the back and sides to 
facilitate its use as a table surface for 
medications and the smaller instru- 
ments used during the examination. 


The cart described herein was constructed by 
L. W. Averett, senior tool maker of the Duke 
University Medical Center Surgical Instrument 
Shop, Durham, NC, in accordance with the speci- 
fieations of the authors. 
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Thoagh it stands only 7.5 centi- 
meters, Pred Forte® (prednisolone 
1.0%) measures tall ameng — 





acetate 
ocular steroids. 

In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 
emergec the undisputed ruler in 
terms of anti-inflammatory activity! 

In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest 
steroid, cexamethasone alcohol? 

Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium imtaet. And further, Pred Forte 

achieved significant concentra- 
tions m the aqueous humor? 

Pred Forte performs both in 
the leb and, more important, 
on the real firing line: in your 
patient's eyes. 

Pred Forte, the ocular steroid 
with tne clinical record. Perhaps 
that’s why ophthalmologists 
beliewe m Pred Forte and pre- £ 
scribe i! most. a ie 

When you see severe ocular 
inflaramation, remember the 
“ruler”: Pred Forte. 
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Pred Forte” (prednisolone acetate) 1% Sterile Ophthalmic 
“> Suspension. INDICATIONS For steroid respeasive inflam- 
mation of the palpebral and bulbar conjunctiva: cornea and 
anterior segment of the globe. CONTRAINDECATIONS 
Acute untreated purulent ocular infections, acwe superficial 
herpes simplex (dendritic keratitis}, vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva, ocular 
tuberculosis, and fungal diseases of the eye, andsensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforagion has been 
reported with the use of topical steroids, 2. Since PRED 
FORTE® contains no antimicrobial, if infectien is present 
appropriate measures must be taken to counteract the onga- 
nisms involved, 3. Acute purulent infections of the eve 
may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of saromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As funga? infections of 
the comea have been reported coincidentally with long-term 
local steroid applications, fungal invasion maybe suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticostersid@s may cause 
increased intraocular pressure in certain indwiduals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocalar pressure 
be checked frequently. 7. Use in Pregnanc= — Safety. of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated, PRECAUTIONS 
Posterior subcapsular cataract formation has #een reported 
after heavy or protracted use of topical opnthalmic eor- 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased intraocular pressare, with optic 
nerve damage, defects in the visual fields. also posterior 
subcapsular cataract formation, secondary ocular infec- 
tions from fungi or viruses liberated from «cular tissues, 
and perforation of the globe when used n conditions 
where there is thinning of the cornea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival saz two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 
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ness of topically administered corticosseroids. Trans 
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and cobalt filters built-in. To facilitate clinical 
use, a “Joystick” stand is available. And, by add- 
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back, the unit becomes a photographic sli: lamp. 
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on you — 
order blood 
_ you need... 


The 1977 edition of General Prin. | 
ciples of Blood Transfusion iso 
available from the American Medical 
Association. Completely revised and 


updated, this exceptional overview ©. 


brings you the best of informec opin- > 
ion and experience in the field of 
transfusion, 


Among the topics listed in the 
table of contents are: 


* 


Responsibility of the Clinician 
in the Transfusion Service 
Clinical Indications for the Use 
of Red Cell Concentrates 
Management of Shock 
Massive Transfusions 
Autotransfusions 

Management of Hemorrhagic 
Diseases 


. 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your: patients, you need this 
authoritative text. Use the coupon to 


| order your copy today! $3.00 
Order Department. OP-267 Si 
American Medical Association 
P.O. Box 821. 
Monroe, WI-53566 
Piease send copylies) of General - 





Principles of Blood Transfusion, OP-267, 
at-$3.00 each. Allow 4-5 weeks for delivery. 
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Only Fundus Camera 
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photography is important to you, or your associ- 
ates, look into Kowa’s RC-2 with its full lineup of 
accessories and optional attachments. You'll see 
why the RC-2 is the camera clinicians depend on. 
For literature and specifications on Kowa RC-2 
write or phone, today. 


Handhed and portable... Kowa’s RC-2 Fundus 
lamera can go anywhere and everywhere you go. 
flexible . ... combines simplicity of 

» with advanced features that make it 

t OR., patient bedside, office examining 

ient may be sitting or reclining . . . 

may be exemined with ease! If fundus 


ore your eyes 


FEATURES 


As easy to operate as a rect 
Ophthalmoscope . . . built-in 
magnification. 

Full line of accessories, including: 
camera stand and Polarosd® 
camera back. 

Faithful color rendition, Bareless 
clear picture. Bright viewinder 
incorporates fine double ~eticule 
assuring easy, sharp focus 

Built-in electronic flash. Two light 
sources in unit; one tungsten lamp, 
one electronic flash for photos. 
Magnification as high as 38 times. 
With the 2x lens, an enlamed 5.3 
image is photographed sharply. 


20001 South Vermont Ave. 
Torrance, CA 90502 
213 @ 327 #1913 





THE MIAMI COURSE IN PHACOEMULSIFICATION 


l  Soomond By: o 
-MIAMI EYE FOUNDATION a 


in cooperation with 
BASCOM PALMER EYE INSTITUTE 
University of Miami School of Medicine — 
MIAMI DADE COMMUNITY COLLEGE 


and 
ST. FRANCIS HOSPITAL 


DECEMBER 19-20-21, 1980 


Lone ee Bs Faculty . 
Henry M. Clayman, M.D. Charles Kelman, M.D. 
Mark S. Jaffe, M.D. Lyle Moses, M.D. 
Norman S. Jaffe, M.D. C. William Simcoe, M.D. 


COURSE DIRECTOR: 
HENRY M. CLAYMAN. M.D, 


: -course includes 
@ practical labs for phaco (Cavitron) 
@ observation of live surgery 
-© interworkings of phaco machine 
» indications, contraindications, complications. 
implant labs 
extracapsular cataract Sultgery 


Regist: ia Jinah 
-Miami Eye Foundation 

: 1680 Michigan Avenue-Suite 1104 
ana Beach, Florida 33139 


tition: $1000 
Checks Payable to Miami Eye Foundation ee 
TEL: (305)532-1768 





THE ESTELLE DOHENY EYE FOUNDATION 
AND 
THE UN'VERSITY OF SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 
PRESENT 


A VITREOUS SURGERY SYMPOSIUM 


DIRECTOR 
KENNETH R. DIDDIE, M.D. 
FEBRUARY 20-21, 1981 
NEW OTANI HOTEL 
LOS ANGELES 


FACULTY: 
Thomas M. Aaberg, M.D. Ronald G. Michels, M.D. 
Geonge Blankenship, M.D. James B. Miller, M.D. 
Steven T. Charles, M.D. Richard R. Ober, M.D. 
Lames Giamond, MD. Conor C. O'Malley, M.D. 
Kenveth R. Diddie, M.D.  Stephen-J. Ryan, M.D. 


H. McKenzie Freeman, M.D. John Scott, M.D, 
Michael H, Goldbatm,-M.D. Ronald E. Smith, M.D. 
aus Heilmann, MD. 
Alexander R. Irvine. M.D. 
Allan E. Kreiger, MD. 
Robert Machemer, M.D. 


Manfred Spitznas, M.D. 
Walter H. Stern, M.D. 
Felipe Tolentino, M.D. 
C. P. Wilkinson, M.D. 


CLINICAL 
RESEARCH 
PHYSICIAN 


IN OPHTHALMOLOGY 


portunities are available for board eligible or 

mihalmologist ta become associated with 

i Research Group located at West Point, 
Þema; @ suburb of Philadelphia. 


Major 3 semagnnts wiii be directed toward the clinical 


ard evaluation of new eye products. Asso- 

‘one of the area medical schools is encour- 
frs din adcition to the salary and oppor 

rofessional cralenge and satisfaction, a 


comprehensive 5enefite program. 


me OF: ihe world’s major manufacturers of ethi- 
icals, nutritional products, biological 


and related shemicals for human and animal use. Our 
Research Laboratories cre located 25 miles NW of 
Philadelphia: . 


Flease æply in complete confidence to: 
George W. Brodhead 


Merck Sharp & Dohme 


Research Laboratories 
West Point, PA 19486 


àn Equai Opporturity Employer, M/F/V/H 





TOPICS T@ INCLUDE: 
Vitrectomy Instrumentation in the 1980's 
Diabetic Retinopathy 
Vitrectomy in Retinal Detachment Surgery 
—Massive Periretinal Proliferation 
—Giant Tears—Silicone Oil 
—Posterior Holes 
Vitrectomy in Eye Trauma 
Vitrectomy. Techniques for the General Ophthalmolegist 
Controversial Topics in Vitreous Surgery 


Registratien Fee: $200 

For Information: 

Nancy Call 
Coordinater-—Continuing Education 
1533 San Pablo Street Box J 

Los Angeles, California 90033 
(213) 224-7752 


Sotiworrecting needle] 
fiiis position depth 


PERMA TWEEZ' ELECTROLYSIS INSTRUMENT 


This permanent hair remover features.a patented self-correcting 
needle. Battery operated instrument sterilizes itsef when cur 
rent flows. No-puncture safety- feature also helps prevent inm 
fection. Simple enough to be used by laymen (for cosmetic pur- 
poses ory). ` 

Thousands of units sold for such varied professions! application 
as removal of inverted eyelashes to cosmetic use. 

Clinically tested (copy. on request). 


PERMA TWEEZ & ATTACHMENT 

O Invoice after 30 days 

O Check-enclosed 

30 DAY JNCONDITIONAL MONEY BACK GUARANTZE 


GENERAL MEDICAL CO., DEPT AQ-126 
1935 ARMACOST AVE., WEST LOS ANGELES, SA 90025 


DR. 


$22.95 





STREET 
c/s 
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© See our Displays at the Academy...Islands 1332 and 1649. 


Utility..Class... Style 


Rodenstock’s versatile Instrument @ Modular construction to better 
Carriers feature: adaptto the individual 
‘@ Telescopic sliding tables which practitioner's needs. 

accommodate 2 to 3 individual @ Wide assortment of colors 

instruments. available for the Combiplan and 
è Column mounts for an additional Combistyle to meet your 

two to three instruments. requirements. 

Q, 
am 



















. @See our Displays at the Academy...Islands 1332 and 1649. 


@ Adaptable to instruments To order, or for complete 

of other manufacturers. information, call tall free 
@ Unique, convenient (800) 237-5906. Ir Florida, 
e accommodation of trial call collect (813) 443-2606. 
Y Œ lens sets. Coburn Professional 

@ Numerous spaceand labor Products Division: 

saving devices tofacilitate 1375 South Ft. Harrison, 

patient examination (e) Clearwater, Fla. 33516. 

e 

ee. 5 
3. pe =) 






Combiplan 



































Two-mirror 
gonio lens 


One-mirror 
gonio lens 









EEEE 


Large 






Small 
Three-mirror fens 









Three-mirror lens 


indepth... 





Laser 


Diagnostic ; 
Macula lens 


Macula tens 








Three-mirror fens 
for children, 11 mm 


Three-mirror lens 
for babies, 10 mm 





Ora one-mirror lens 
with depressor 


Perception- 





ith Original 


Goldmann lenses. 


Haag-Streit has structured into its family of 
Goldmann lenses the same highquality 
standards that characterize all Haag-Streit 
instruments: Easily used with your standard 
slit lamp, these lenses for the examination 
of the anterior chamber, fundus and 
vitreous have a design that insures mini- 
mum-discomfort to the patient, because of 
their ight weight... and maximum reflection 
of the mirrors, depth perception and other 
observation advantages for the examiner 
because Haag-Streit quality is a built-in fea- 
ture. Phone or write your local Haag-Streit 
dealer for full information. 





Haag-Streit Service, Inc. — 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
& Industrial Park, Waldwick, New Jersey 07463 
(201)445-1110 
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dere’s & wianing strategy for your contact 
ns practiee...ocfer your patients the 
cellent centration and outstanding visual 








suity of Agquaflex (tetrafilcon A) lenses at a 


wer cost. 

"he new Aqua‘lex Professional Preference 
‘ogram ovfers purchase and consignment 
ans with carefully thought out strategies 
ilculated tc enhance every move your 
‘actice makes. Whether you fit 3 patients 
3r month, cr many times that number, 
ere’s an Aqua lex plan tailored to the size 
your praccice for maximum savings. 
sheckmate your high lens costs. The next 
ove is yours....ake the initiative and fill in 
e coupor, cal us toll-free: 800-828-4580 
1 NY: 800-462-4332): or contact your local 
quaflex d stributor. 


i 


ii ee ad 





Lens Savings with this Unique New 
m from Aquaflex: 


Wam mmm aimn, menmanna aema, ma, m sea a a 


l'm ready to make my move. TARG 107 #0 
I'd like to offer my patients Aquafiex soft contact. 
lenses through the Professional Preference 
Pregram. Please send me the plan bes? suited 
to my practice. 


| fiz 
i want a plan O Lens purchase for maximum savings. 








— soft contact fens patients a month. 





offering: O Lens consignment tor convenience. 
i prefer to C An inventory. 
fit "rom: D A diagnostic set. 


C Send me the most 
advantageous plan for 
my current volume. 


C Have a sales 
representative call. 





Name _ 
Address 
City. = 

Stete Zip 
Phone — 


AQUAFLCX 


Contact Lens Products 
UCO Optics, inc., _ 














Quality Optics 
From Every Point of View 


Designed for Quality, Versatility, Performance. For the finest 45°/30°/20° Fundus Camera avail- 
Kowa’s RC-W cy meets the challenges like no able at reasonable cost look to Kowa, today. 
other camera in its price range with outstanding Tomorrow. you'll find its structured system is 
superiority in 30° and 20° lens resolution. Fea- engineered to meet any new demand. For com- 
tures Polaroid fluorescein angiography . .. ex- plete details and specifications write or call, 
clusively! Kowa’s RC-W fy is more than a Fundus We'll respond immediately. 

Camera, it’s.a camera team with a complete 

line-up of advanced features. 


KOWA RC-W py 45°/30°/20° Fundus Camera 


FEATURES: 

® Built-in automatic refocus 
at 45°/30°/20°. 
Total mobility achieved with 
special swing and swing-tilt stand .. 
automatic lock after each 
adjustment saves procedure time. 
Three separate power supplies 
available to meet your specific need; 
all operate from the single camera unit. 
Covers a wide picture with 
true, natural color and clear, sharp 
definition at 45°/30°/20°. 








New package deal on our 
Cavitron/Kelman® E.1.S., Model 6500 


Buy 80 Cavitror I/A paks over the next 12 months and 
ve'll provide a Cavitron/Kelman® Extraction-Irrigation System 
ibsolutely free. This unique offer gives you a modern method 
or performing extracapsular procedures with no capital 
*xpense. A. you pay is a competitive price for the Paks as you 
ise them. 

With the E.LS., vou get the same proven I/A system design 
ised in the-Cavitron/Kelman® Phaco-Emulsifier® aspirator for 
nore thar: 300,900 surgical cases. You get a proven vacuum 
‘ontrol system: to help safeguard against excessive, rapid 
hanges in intraocular pressure. You get precise control 
if irrigation ard aspiration that could only come from 
vavitron techrciocy. 

The E.LS. maxes an idea! reslacement for push-pull syringe 
r Squeeze Dulbtechniques in conjunction with intraocular 
2ns implents. It alows extracapsular procedures to be per- 
ormed with an ntact posterior capsule and a clean posterior 











See us at Island 
+1025, American 
Academy of 

Ophthalmology in 


Chicago, November, 


anon 


ZAVITP OMN -SYNTEL DIVISION 
902 McGaw Avenue. irvine, CA 92714 


MAP ress 


chamber. Time spent in the anterior chamber is 
minimal. Cavitron provides a lot more than quality oph- 
thalmic instrumentation and supplies. You also get operator's 
manual instructions, comprehensive in-service training via 21 - 
minute video tape, access to our film library, and O.R. support. 
We even supply a replacement E.LS. if service is required. 

So take advantage of this outstanding offer now. Talk to 
your Cavitron Representative or complete and mail the 
coupon below. 


Your work is too important to settle for less. 


CAVITRON /SYNTEL DIVISION 
1902 McGaw Avenue, Irvine, CA 92714 


714/557-5900 


AMA 10/80 


Please send me more information on the E.LS. “Free 
Use” Program for extracapsular procedures. 


Name. 
Address - - 
City a 

State __ : — 


mi 














PERMALENS 


( PERFILCON A) 
THE mXTENDED WEAR LENS 











Permalens® Contact Lenses: not just 
extended wear of a lens, but a lens 
designed specifically for extended 
wear. 

That's why Permalens® Contact 
Lenses are rapidly changing the field 
of vision conection. Now your aphakic 
patients can again experience 
‘near-normal vision from the moment 

-they wake up in the moming. Without 
-the bother of daily insertion and 
removal. 

And because of their advanced 
design, Permalens® Contact Lenses 
exhibit a physiological response 
comparable to daily-wear soft 
lenses. Even though your patients 
wear them 24 hours a day, for weeks 
at a time. The long-term acceptance 
of Permaiens® Contact Lenses has 
been proven through extensive 
clinical trials. 

This response is partly due to the 
Permalens® material, perfilcon A, 
which combines high water content, 
high oxygen permeability, and 
dimensional stability. These properties 
were designed into the lens to facil- 
itate oxygen transfer directly through 
the lens, so the comea can receive 
an oxygen supply adequate to main- 
tain itself in a healthy state. 

These properties also make 
Permalens® Contact Lenses more 
supple, and therefore comfortable 
on the patient's eyes. Patients have 





reported, in fact, they're the ned best 
thing to wearing no lens. atall. 

Easy to fit, Permalens® Contact 
Lenses are avaliable In a range of 
powers from +44.00 to +1700 
diopters. And with just four param- 
eters, the lens fits most comeal sizes 
and curvatures. 

Maintenance, foo, is uncompli- 
cated. Since Permaiens ; 
Lenses usually need onl 
once a month, cleaning : aE 
fection are simplified. The ie ed 
regimen is Prefler? Fea Namor 
(Thermal regimens can also be | 
used.) For re-hydration during lens 
wear, Clérz® or Adapettes® eye drops 
are available.: ; 

Patient comfort and convenience ; 

_clinically proven safely...easy 
fitting... simple maintenance. Good: 
reasons why thousands of patients. 
and practitioners alike have 
accepted Permalens® as the 
extended-wearlens. = 


Permalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


For full prescribing information, see next page. 










Now available nation-wide. For- 
details, contact your representative 
or call: 


@. 
GoperVision Inc lnc 


265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8470 

in California: (800) 982-6100 





© 1980. Cooper Laboratories, inc. 





Permalens 
(perfilcon A) 





Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


DESCRIPTION 
The Permalens* (perfilcon A) Hydrophilic Contact Lens is a 
hemispherical shell which covers the cornea and may cover a 
portion of the adjacent sclera. The lens material, perfilcon A, 
is a terpolymer of 2-hydroxyethy! methacrylate, N-viny!-2-pyr- 
rolidone, and methacrylic acid, with ethyleneglycol dimethacrylate 
as a crosslinking agent. The hydrated lens consists of 29% 
perfiicon A and 71% water by weight, The gas permeability of 

* Hydrophilic Contact Lenses, using the Fatt method! 
nas open determined to be: 42.0 x 10" cm*«mi Oz/secemlemm Hg 
at : 


ACTIONS 


When placed on the human cornea, the hydrated Permalens* 
Hydrophilic Contact Lens acts as a refracting medium to compen- 
sate spherical ametropias. 


INDICATIONS AND USAGE 


Aphakia 
Permalens® (perfilcon A) Hydrophilic Contact Lenses are 
indicated for extended-wear aphakic vision correction in persons 
with non-diseased eyes. 
Note: Supplemental spectacles may be required, in some 
conditions, to provide near vision or to compensate for 
uncorrected refractive astigmatism. 


CONTRAINDICATIONS 


Permalens* Hydrophilic Contact Lenses are contraindicated by 
the presence of any of the following conditions: 
1. Acute and subacute inflammations of the anterior segment 
of the eye. 
2. Any eye disease which affects the cornea or conjunctiva 
3. insufficiency of lacrimal secretion, 
4. Corneai hypoesthesia. 
5, Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. 


WARNINGS 


Abrasions and infections 

if a tens becomes less comfortable than it was when it was first 
placed on the wearers cornea, the lens should be removed and 
inspected for the presence of a foreign body, lens coating, 
deposits, or lens damage. if examination of the patients eye 
reveals any eye abrasion, ulceration, irritation or infection, or any 
other abnormal eye condition is observed concurrently with lens 
wear, od ai should be removed immediately and a physician 
consul k 


Patients should not be fitted with Permalens” (perfilcon A) 


Hydrophilic Contact Lenses during the post-operative period until, 
in the opinion of the surgeon, the eye has healed completely. 
Medications and Eye Drops 


Permatens* Hydrophilic Contact Lenses must be stored in an 
appropriate solution when off the eyes. The solution used is 
dependent on the system selected for disinfection. When the 
lenses are disinfected with the thermal disinfection system, they 
thay be stored in PERMASOL™ Rinsing and Storage Solution 
isterie buffered balanced salt solution preserved with edetate 
disodium 0.1% and thimerosal 0.001%) or BOILASOAK® Sterile 


Saline Solution (sterile buffered isotonic solution containing boric 
acid, sodium borate, sodium chloride 0.7%. preserved with 
Thimerosai (Lilly) 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection system, they 
may be stored in FLEXSOL”* Sterile Disinfection and Storage 
Solution (sterile buffered isotonic solution of sodium chloride, 
Sodium borate. boric acid, polyvinyipyrrotidone, polyoxyethylene 
and polyoxypropylene, preserved with Thimerosal (Lilly} 0.001%, 
chlorhexidine 0.005% and edetate disodium 0.1%}. 


Only the above solutions and the following may be used with 
Permatens* Hydrophilic Contact Lenses: 


1. PREFLEX® Sterile Cleaning Solution (sterile solution of a 
nonionic cieaner preserved with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.2%). l 
2. NORMOL* Sterite Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium crloride. socium borate and boric 
acid, preserved with Thimerosal (Lilly) 0.001%, edetate disodium 
0.1% and chlorhexidine 0.005%} 
3. CLERZ* Lubricating and Rewetting Eye Drops {sterile 
solution preserved with edetete disodium 0.1% and Thimerosai 
(Lilly} 0.001%). 
4. ADAPETTES" Sterile Lubricating Solution (buffered isotonic 
aqueous solution containing {polyvinyipyr- 
rolidone with other water-soluble polymers), Thimerosal (Lilly) 
0.004%, and edetate disodium 0.1%}, 
No conventional (hard) contact ‘ens solution should be used. 
Only those solutions specifically recommended by your eye-care 
practitioner should be used during wear. 


WEARING RESTRICTIONS 


Permalens* (perfilcon Aj Hydrophilic Contact Lenses shouid not 
be worn while swimming or in the presence of noxious or irritating 
vapors 


Lens-Care Regimen 

Patients must adhere to the recommended iens-care regimen 
of Permalens* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular 
infections which might result in corneal ulcers. 


PRECAUTIONS. 


Storage 
Permajens* Hydrophilic Contact Lenses must be stored in the 
appropriate storage solution: PERMASOL™ Rinsing and Storage 
Solution. BOILNSOAK? Sterile Saline Solution, or FLEXSOL* 
Sterile Disinfection and Storage Solution, depending on disintect- 
ing methods used: If teft exposed to air, the ienses will dehydrate. 
become brittle and break readily. if a tens dehydrates, it should 
be soaked in one of the following until it returns to a hydrated 
(soft} pliable state: 

1. PERMASOL” Rinsing and Storage Sciution 

2. BOILASOAK® Sterile Saline Solution 

3. FLEXSOL? Sterile Disinfection and Storage Solution 


PERMA-case™ Contact Lens Storage and Carrying Case should 
be used for storing lenses. 


Hygiene 

Hands must be washed and rinsed thoroughly, and dried before 
handling the lenses. Cosmetics, lotions, soaps and. creams must 
not come in contact with the lenses since eye irritation may 
result, it hair spray is used while the lenses are being worn, the 
eyes must be kept closed until the spray has settled. 


Cleaning and Disintecting 
Prior to wearing, Permaiens* (pertiicon A} Hydrophilic Contact 
Lenses must be both cleaned and disinfected 


Cleaning: Monthly removal for cleaning is recommended. 
However, at the discretion of the eye-care practitioner, the lenses 
may be removed at a frequency adjusted to the needs of each 
patient. Each time the lenses are removed from the wearers eyes, 
both surfaces of the lenses mus: be cleaned using several drops 
of PREFLEX? Sterile Cleaning Solution. Between regular 

cleaning periods, CLERZ* Lubricating and Rewetting Eye Drops 
or ADAPETTES* Sterile Lubricating Solution may be used to 
maintain lens hydration while being worn. 


Routine Thermal Disinfection Method: Permatens* Hydrophilic 
Contact Lenses may be effectivaly disinfected using a low-heat 
disinfecting unit approved for use with hydrophilic contact lenses. 
After cleaning with PREFLEX* Sterite Cleaning Solution. rinse 
tenses with PERMASOL™ Rinsing and Storage Solution or 
BOILNSOAK’ Sterile Saline Solution, and disinfect ina RINCON* 
jow-heat Thermal Disinfection Unit or other approved unit. The 
lens storage containers must be emptied and filled with fresh 
PERMASOL™ Rinsing and Storage Solution or BOILNSOAK* 
Sterile Saline Solution just prior to disinfecting the lenses. 


Alternate Thermal Disinfection Method: ii athermai unit is not 
available, the following disinfecting system:can be used 
temporarily. After cleaning the lenses according to instructions, 
fill each chamber of the PERMA-case™ with PERMASOL* or 
BOILNSOAK? Bring a pan of water to a rolling boil, Remove the 
pan from heat, Piace the sealed carrying case into hot water and 
allow to coc, When the water is cool, lenses have been disinfected. 


NOTE: USE OF THE RINCON* THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON AS POSSIBLE. 


Chemica! Disinfection Method: Disinfection with PREFLEX® 
Sterile Cleaning Solution, FLEXSOL* Sterie Disinfection and 
Storage Solution and NORMOL’ Sterile Rinsing Solution has 
been shown to be an effective cisinfection system. Following 
each removal. Permatens” Hyd-ophilic Contact Lenses must be 
cieaned with PREFLEX® Sterile Cleaning Solution and rinsed 
with NORMOL® Sterile Rinsing Solution. Each time the lens is 
stored, the PERMA-case™ Contact Lens Storage and Carrying 
Case must be emptied and refilled with fresn FLEXSOL* Sterile 
Disinfection and Storage Solution. Fresh FLEXSOL® Sterile 
Disinfection and Storage Solution must also be used when 
disinfecting a lens. 





WARNING: FLEXSOL* STERILE DISINFECTION AND 
STORAGE SOLUTION SHOULD NEVER BE USED WITH HEAT. 


LENS EJECTION 


Occasionally, a lens may become partially dehydrated during 
sleep. This may result in the lens being dislodged from the eye by 
fid action or rubbing the eyelids. Dislodged or routinely removed: 
tenses should be thoroughly rehydrated inone of thefollowing 
solutions: 


1. PERMASOL* Rinsing and Storage Solution 
2. NORMOL? Sterile Rinsing Solution 
3. BOILASOAK® Sterite Saline Solution 


After the lens returns to a soft, supple state it should be cleaned 
and disinfected prior to replacement on the eye. 


ADVERSE REACTIONS 


Serious corneal damage may result irom wearing lenses which 
have been soaked in conventional hard contact fens solutions. 
Eye irritation may occur within a short timeafter putting on a lens 
stored in a solution of improper pH or tonicity. Removal of the 
tens will relieve the irritation. 

Excessive tearing or redness, unusual eye secretions: reduced 
visual acuity, and photophobia are not normai; if these symptoms. 
occur, the patient should be examined by an eye-care practitioner 
to determine the cause, 


DOSAGE AND ADMINISTRATION 


Fitting 

Conventional methods of fitting contact lenses do notapply to 
Permalens® (perfiicon A) Hydrophilic Contact Lenses: For a 
detailed description of the fitting technique. refer to the Perma- 
tens* Hydrophilic Contact Lens Professional Fitting Guide, 
copies of which are available trom Cooper Laboratories, ine., 265 
N.Whisman Road, Mountain View, California 94043. 


WEARING SCHEDULE 


Permaiens* Hydrophilic Contact Lenses are indicated for 
extended-wear (24-hour) use, without a gradual daily increase in 
wearing time required. Cleaning is recommended at monthly 
intervals, However, at the discretion of the eye-care practitioner, 
the lenses may be removed at a frequency adjusted tw the needs 
of each patient. 


Lens Care and Handling 

Care must be taken on the initial visit to ensure that the patient 

is supplied with all necessary accessory products and fully under- 
stands all care and handling instructions for the lenses. Regular 
post-fitting visits are necessary to assure patient health an 
compliance with instructions. 


HOW SUPPLIED 


Each lens is supplied sterile in a sealed glass vial containing 

a buttered isotonic salt solution. The vial is marked with the 
dioptric power, base curve, diameter, lot number, and expiration 
date of the lens. 


Accessories 
Patient Care Kit Cat. #802303 
Wearer's Manuai Cat. #802445 
PERMA-case™ Contact Lens Storage 

and Carrying Cat, #802370 
FLEXSOU* Sterile Disinfection and 

Storage Solution* Cat, #901 105 
NORMOL* Sterile Rinsing Solution” Cat. #901275 
PREFLEX® Sterile Cleaning Solution* Cat. #901370 
CLERZ* Lubricating and Rewetting 

Eye Drops Gat. #801045 
PERMASOL™ Rinsing and Storage 

Solution Cat. #801310 
RINCON? Thermai Disinfection Unit** Cat. #902385 
BOILNSOAK* Sterile Saline Solution” Cat, #901035 
ADAPETTES* Sterite Lubricating 

Solution Cat. #901003 


CAUTION: Federal Law Prohibits Dispensing Without 
Prescription 





‘Fatt | Morris JA: urvey at gas-permeabie contact lenses. 
The Optician: 27-36 [November 4. 1977) 


*A product of Burton, Parsons & Company. inc 
"A product of Rincon industries, inc. 
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GopervVision Inc. 


265 N. Whisman Road 
Mountain View, CA 94043 
(800) 227-8470 

in California: (800) 982-6100 
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OPHTHALMIC PRODUCT SPECIALIST 





USDAN FRAME POSITIONING DEVICE 
Allows nts convalescing from reconstructive 
nasal cr ophthalmic surgery to wear frames 
without retarding the healing process. Pads rest 
comfortably on cheekbone without irritation, entirely 
removing pressure from patient's bridge. Easily 
adapts to patient's frame leaving no marks or holes 
in frame when removed. 

$6.00 per pair; 6 pairs.per card 

Minimum order one card ($36.00) 











POST 

MYDRIATIC 
SPECTACLES 
Lowest price anywhere. 
Minimum order: 500 
500 @ 18¢ = $90.00 
1,000 @ 16¢ = $160.00 















ISHIHARA COLOR-BLINDNESS TESTS 


Accepted by leading authorities as a simple and accurate method 
for discovering: congenital color blindness of 2 types; total color 
blindness and red-green blindness, each of 2 forms, complete and 
incomplete. These books should be replaced every 3 years. Fading 
affects accuracy, 38 plates. $69.50 











Ideal for aphakic 
patients. Slips in back 
of frames. Adjustable 
wrap-around totally 
occludes side glare. 
REG.—$7.95/doz. 
(grey, green, amber) 
LARGE—$10.95/doz. 


(grey) 
POLARIZED 

— $27 .00/doz. 
Min. order: 4 doz. 


INSTANT SUNGLASSES 












| A 
UNIVERSAL TRIAL FRAME III 


© Lightweight sturdy construction © The single stationary cell and 
for patient comfort triple rotating frontcells allow 

e Temple, nosepiece, and frame the frame to accommodate 
movement provide smooth a total of four 38mm (1146") 
accurate adjusiments and fine test lenses 
fitting © Precisely engraved scales 

e Variable horizontal and vertical provide maximum legibility 
bridge movements; comfortable è P.D. 48mm to 80mm 





| ADJUSTABLE 
PROFESSIONAL 

STOOL #23382 

Washable vinyl in 

choice of 14 decorator colors. 
Square style welded steel foot 
ring. Cnrome finish. Adjusts 
19”-25". Carpet casters 

availabse at additional cost. $92.35 





PROJECTOR LAMPS 

CAX 130V-50W 

Fits all A.0.-type projector charts. 
Save 35-60% on competitive 
prices anywhere when you 
purchase lamps by the case. 
$5.50 each lamp for 6-lamp case 
$4.50 each lamp for 24-lamp case 
Minimum order 6 lamps 

Prices shown wre subject to change without prior notice. 





nose fit e Net weight 82 grams $125.00 
r ES ee 


(®)] V-S.Optical Speciatties,inc.] 5 


| 604 Mission St., San Francisco, CA. 94105 (415; 982-7966 
OUT OF STATE CALL TOLL FREE: (800) 227-4514 

I Gentlemen: Please ship the following: 
— ISHIHARA COBOR-BLINDNESS TESTS 

i —— Usdan Frame Positioning Device(s) 





___.Post Mydriatic Spec. 
—_. Instant Suaglasses 
-— reg. —ig——pol. 
—— Projector Lamps 


— Universal Trial Frame I 
— Stool(s) #23382, Color(s) 


Name 
{Please Print} 


Address 





Zip 


City. State 
O UPS F.C.B. our address 
L am we ms me SATISFACTION GUARANTEED BEN saa uma d | 








{postage and handling extra} 











You Are Invited to Attend 
AN INTRAOCULAR MICROSURGERY COURSE 


Featuring the Use of the SITE Instrument 
for Both Anterior and Posterior Segment Surgery 


on 


January 10 and 11, 1981 
“May 16 and 17, 1981 
September 26 and 27, 1981 


At the new Wills Eye Hospital, the faculty will include: 


William H. Annesley, M.D. William Benson, M.D. 
Jay L. Federman, M.D. M. Madison Slusher, M.D. 
Lov K. Sarin, M.D. William Tasman, M.D. 

; Jerry A. Shields, M.D. eee oe 


This course is divided into practical laboratory sessions, lectures, discussion | 
periods and sessions with movies and video tapes of techniques for open and | 
closed intraocular microsurgery. The course will emphasize the operation 
and functions of the SITE SYSTEM utilizing end-rotary cutters, side- 
guillotine cutters and motorized scissors for anterior and posterior segment 
intraocular microsurgery. 


Registration Fee: $350.00 (Practicing Ophthalmologists.) 





For more detailed information call or write: 


_ Jay L. Federman, Course Director 
Lankenau Medical Building, Suite #108 ; 
Philadelphia, Pennsylvania 19151 : 
(215) 879-5162 
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NEPTAZANE Methazolamide: 
Before prescribing, please consult complete < 
product information, a summary of which 





follows: 
Indications: For ddiunctive treatment of 
vn y the e differences] in chronic simple (open angle) glaucoma, ` 
oe secondary glaucoma, and preoperatively... 
th py are wor th knowing about. in acute angle closure glaucoma where delay. `; 


NE Methazolamide you can expect of surgery is desired in order to lower 
es ’ 


intraocular pressure. 


effects with little systemic _ -Contraindications: Severe or absolute - 
















eee glaucoma and chronic noncongestive angle 
eXCe! lent penetration into aqueous closure glaucoma. Of Jubilat use in r 
o And ts comparatively slow excretion E coma doo eclere perihel aiiteriot 
- ; synechiae or hemorrhagic glaucema. 
Í ctive I. ar control with conve- _ Adrenocortical, hepatic, or rena! : 
a insufficiency; electrolyte imbalance state, g, 
k sage ; ff hyperchloremic acidosis; sodium: and 
noush diffe rer in its si potassium depletion states. 
n ugh erences inns side eugcts Warnings: Although teratogenic effects dem- “i, 





j ignificant difference to many onstrated in rats at high doses have not been = 

ea : evidenced in humans, Methazolamide should’ 

ey is more Skel to not be used in women of child-bearing > 

potential or in pregnancy, especially in the 

first trimester, unless the expected benefits - 

outweigh potential adverse effects. 

Precautions: Use with caution inpatients with. 

cirrhosis or hepatic insufficiency to forestall 

hepatic coma; thosé on steroid therapy; those- 

with pulmonary obstruction. or emphysema 

to avoid acidosis. Electrolyte balaace should be 

maintained. Although not reported thus 

far with this drug, reactions common to__ 

-< sulfonamide derivatives, such as iever, 

- leukopenia, hemolytic anemia, bone marrow 
depression or renal-calculi, may ccur 

- Adverse Reactions’ (relatively miid and 
disappear on withdrawalor dosage adjustment): ( 

anorexia, nausea, vomiting; malaise, fatigue 

or drowsiness, headache; verti 

fusion, depression, paresthesia Urinary - 

citrate excretion and uric acid ourput is 

decreased during use of this drug. but urinary 

calculi have not been reported. 











3 bets Ome 
1 apy orh Liter ; 
i LEDERLE LABORATORIES 

a A Division of American Cyanatnial Company 

| ing more about. Te a 


© 1980, Lederle Laboratories 208-0 















UNIVERSITY OF SOUTH FLORIDA 
Department of Ophthalmology 
Tampa, Florida 


presents 


OCULOPLASTIC-ORBITAL UPDATE 
MARCH 5,6, 7, 1981 
This course is offered to provide the practicing surgeon with a sound clinical foundation in 
the current diagnosis and management of orbital disease and other problems of the ocular 
adnexa. Topics include: cosmetic and cancer surgery of the eyelids, surgical treatment of ptosis, 


lacrimal surgery, and newer techniques in the evaluation of orbital disease. 


COURSE FACULTY 


W. Sanderson Grizzard, M.D. — Tampa Lawrence R. Muroff, M.D. — Tampa Orkan G. Stasior, M.D. ~ Albany 
Arthur S. Grove, Jr, MD. — Boston Jay J. Older, M.D. — Tampa Richard R, Tenzel, M.D. — Miami 
Charles R. Leone, jr., M.D. — San Antonio Allen M. Putterman, M.D. — Chicago Elise Torezynskj, M.D. — Tampa 
Clinton D. McCord, jr, M.D. ~ Atlanta James A. Rush, M.D. — Tampa Robert R. Waller, M.D. — Rochester 


Registration fee $250.00 
($125.00 Residents and Fellows) 





























Contact: James A. Rush, M.D., Oculoplastic-Orbital Update, USF College of Medicine 
MDC Box 21, Tampa, Florida 33612, (813) 974-2030 or 974-2031 


ESTABLISH A ZONE 
OF COMFORT 


with the NEVYAS DRAPE RETRACTOR 


: This light, disposable, stick-on 
retractor helps eliminate the patient's 
feeling of “suffocation.” It offers an 

unrestricted breathing zone that 
leaves the nose and mouth 

| untouched by the surgical drape. 
< | Order today by filling-in the coupon, 
I below: 














Bead 





/ 


Diversatronics, inc. 
456 Parkway, Broomall, Pa. 19008 (215) 356-3985 


Please send me _.__... packages of your NEVYAS DRAPE 
RETRACTOR today, at the special price of $19.00 per 24-piece 
package. 


Enclosed is my check for: — _ Please bill me L]. 
K NAME : PE SEEN oh eene at n eet see e os a mas 
d t re. Address; 

IVETSATTONICS in. Si FEA 
CIEYAState Zips Seco A aa E a 
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_ October 


New Jarsny handoj of Ophthalmology and 
Otolaryng¢iogy, “Vest Orange, NJ, Oct 22. 

Oculoptastic Dissection Course, Westchester 
County’ Medinat Denter, New York, Oct 22- 
25. 


Royal Austratian: College of Ophthalmologists 


‘and. Ophthal-wlogical Society of New Zea- 
land, Christcnarsh, New Zealand, Oct 29- 
Nov Zoo 


Movember 


: AmericarcAcadermy of Ophthaimoiogy, Chicago, 
oo Nov Sr ; 
‘Society 0! Geristzic Ophthalmology, Conrad Hil- 
fon Hotel, Chicago, Nov 4. 
‘International ‘Caliege of Surgeons, Las Vegas, 
Nov ET: ; 


Becember 
A Ciinicat Day ‘one Gornea, New Hyde Park, NY, 
Dec 3 


ContactLans Tecnology Course, Houston, Dec 
4-6. 

Vitrectom Workshop, Tulane University, New 
Orleans: Dec 5-3. > 

Postgraduate: Course, Upstate Medical Center, 
Syracuse, RY: Bes 5-6. 


News anc Comment 







Course. — Th 
tic surgica 


emiannual oculoplas- 
saection course by the 
izal College, Westches- 
ter Court Medcal Center, New York, 

will be hell De- 22-25, 1980. For fur- 
ther information contact Ms P. Tam- 
kin, c/o Dr P.. Guibor, 630 Park Ave, 
New York, N¥ 10021. 





Course.—4. ecurse on contact lens 
technolagy will be held by the Cullen 
Eye Institute, Baylor College of Medi- 
cine, Housten, Dee 4-6, 1980. For 
further mfarveaion contact Dr David 
Paton, Cullen Eve Institute, 6501 Fan- 
nin (NS 200} Houston, TX 77020. 
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Annual Clinical Meeting, Kansas City Society of 
Ophthalmology and Otolaryngology, Crown 
Center Hotel, Kansas City, Mo, Dec 11-12. 


1981 


January 


Current Concepts, Wilmer institute, Dorado 
Beach, Puerto Rico, Jan 10-17. 

Winter Seminar, Miami Ophthaimological Soci- 
ety, Wildwood Inn, Snowmass at Aspen, Colo, 
Jan 11-18. 

Washington State Academy of Ophthaimology, 
Seattle, Jan 30-31. 

Symposium on Ocular Trauma, Uveitis, and 
Retinal Disorders, San Diego, Jan 36-31. 


February 


Current Thinking in the Management ct Ocular 
and Adnexal Tumors, San Francisco, Feb 
4-6. 

Cataract Symposium, Scottsdale, Ariz. Feb 16- 
18. 


March 


A Clinical Day on Orbital Disease, New Hyde 
‘Park, NY, March 4, 

Oculoptastic Update, University of South Flori- 
da, Tampa, March 5-7. 

Intraocular Lens Symposium, Century Piaza, 
‘Los Angeles, March 25-28. 


Winter Seminar.—The third annual 
winter seminar of the Miami Oph- 
thalmologieal Society will be held at 
the Wildwood Inn, Snowmass at As- 
pen, Colo, Jan 11-18. For further infor- 
mation, contact Dr David J. Singer, 
1160 Kane Concourse, Miami Beach, 
FL 33154. 


Workshop.—A vitrectomy workshop 
will be held by Tulane Medical Genter 
in New Orleans, Dee 5-6, 1980. For 
further infermation contact the Of- 
fice of Continuing Education, Tulane 
Medical Center, 1430 Tulane Av. e, New 
Orleans, LA 70112. 


April 


Seminar on Anterior Segment: Disease and 
Jules Stein Lecture, Universityof California at 
Los Angeles, April 23-24. 

Congress on Cataract Surgery, Metropolitan 
Eye and Ear Hospital, Atlanta,-April 24-26. 


May 


Congress of the Pan-American Society of Oph- 
thalmology, Acapulco, Mexico; May 10-15. 

A Clinical Day on Cataract Surgery and Correc- 
tion of Aphakia, New Hyde Park, NY; May 
13. 

International Symposium on Intraocular Tu- 
mors; Schwerin, German Democratic Repub- 
lic, May 17-20. 


June 


Second international Surgery Conference; Fior- 
ence, Italy, June 17-20. 


August 


International Symposium on. Ortital Disorders, 
Amsterdam, Aug 31-Sëpt 2.. 

Functional: Basis of Ocular Motility Disorders, 
Wenner-Gren Center; Stockholm, Aug 31- 
Sept 3. 


Cataract Surgery. Symposium.—The 
Third Annual International Cataract 
Surgery Symposium will be held in 
Scottsdale, Ariz, Feb 16-38. For fur- 
ther information, contact The Eye 
Foundation, 421'N 18th St, Suite 105, 
Phoenix, AZ 85006. 


Symposium.—The fifth -symposium 
of the International Society on Meta- 
bolic Eye Disease will be held in New 
York City, Oct-24-26, 1982. For further 
information contact Dr Heskel M. 
Haddad, 1200 Fifth Ave; New York, 
NY 10029. 
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Symposium.—The Wenner-Gren 
Center and the Smith-Kettlewell Eye 
Research Foundation will hold an 
international symposium on “Fune- 
tional Basis of Ocular Motility Disor- 
ders” in Stockholm, Aug 31-Sept 3, 
1981. For further information contact 
the Symposium Secretariat, Wenner- 
Gren Center, Sveavägen 166, 23rd 
Floor, 8-113 46 Stockholm, Sweden. 


Symposium.—The fourth annual US 
intraocular lens symposium will. be 
held March 25-28, 1981, at the Century 
Plaza Hotel in Los Angeles. For fur- 
ther information contact Ms Debbi 
Miller, Director of Meeting Services, 
American Intra-Ocular Implant Soci- 
ety, PO Box 3140, Santa Monica, CA 
90403. 


Postgraduate Course.—A postgrad- 
uate course, “Current Thinking in the 
Management of Ocular and Adnexal 
Tumors,” has been scheduled by the 
University of California, San Francis- 
co, for Feb 4-6, 1981. Guest speakers 
will include Drs F. T. Fraunfelder, 
John Henderson, Jerry Shields, Wil- 
liam Spencer, and Lorenz Zimmer- 
man. For further information contact 
Extended Programs in Medical Edu- 
cation, University of California, 
School of Medicine, Room 569-U, San 
Francisco, CA 94148. 


Jules Stein Lecture.—The 12th Jules 
Stein lecture and postgraduate semi- 
nar will be held. April 23-24, 1981, at 
the Century Plaza Hotel, Los Angeles. 
The seminar topic will be “Anterior 
Segment Disease.” The Jules Stein 
lecture will be delivered by Dr Saiichi 
Mishima. Two radial keratotomy 
workshops are scheduled at the Jules 
Stein Eye Institute on April 25, 1981. 
For further information write Jules 
Stein Eye Institute, UCLA School of 
Medicine, Attention Mrs Lu Hen- 
dricks, Los Angeles, CA 90024. 


President’s Meeting.—The annual 
President’s Meeting of the Washing- 
ton State Academy of Ophthalmology 
will be held in Seattle, Jan 30 and 31, 
1981. The topic for this year’s meeting 
is “Corneal and External Disease.” 
Guest speakers will include Drs Dan 
B. Jones, Dennis O’Day, and Claes H. 
Dohlman. For further information, 
contact Washington State Academy 
of Ophthalmology, 2033 Sixth Ave, 
Suite 900, Seattle, WA 98121. 
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Meeting.—The Society of Geriatric 


Ophthalmology will hold its annual 
meeting at the Conrad Hilton Hotel in 
Chicago, Nov 4, 1980, at 5:15 pm in 
Parlor Room 513. For further infor- 
mation contact A. L. Kornzweig, MD, 
Executive Secretary-Treasurer, Jew- 
ish Home and Hospital for Aged, 120 
W 106th St, New York, NY 10025. 


Eye Congress.—An International 
Eye Congress on Extracapsular Cata- 
ract Surgery With Posterior Chamber 
Lens Implants will be held April 24-26, 
1981, at the Metropolitan Eye & Ear 
Hospital, Atlanta. For further infor- 
mation, contact Linda Albright, c/o 
Metropolitan Eye & Ear Hospital, 
3223 Howell Mill Rd NW, Atlanta, GA 
30327. 


Intraocular Lens Implants.—The mat- 
ter of patients with implants who are 
ultimately unavailable for Food and 
Drug Administration follow-up obser- 
vation is of great concern to all of us. 
It is possible for patients with compli- 
cations or those requiring lens remov- 
al to be treated by physicians who are 
not implant investigators and are 
under no obligation to report their 
activities. Many investigators may 
also believe they have no obligation to 
report difficulties they see in patients 
for whom they did not perform 
implantation. 

To reduce even further the already 
low “unavailable for follow-up” rate 
and to enhance the validity of the 
FDA study, the American Intraocular 
Implant Society strongly recommends 
that the entire ophthalmic profession, 
whether investigators or not, consider 
the following recommendations: 

1. If your patients with implants 
leave the area, make sure their contin- 
ued follow-up is reported either by you 
or by their new ophthalmologist (fol- 
low up by telephone, if necessary). 

2. Ophthalmologists (investigators 
or not) who observe a patient post- 
operatively should contact the implant 
surgeon and arrange for continuous 
reporting. 

3. In the rare event a postopera- 
tively seen patient does not recall who 
the implanting surgeon was and 
whether the implant was performed 
after Feb 9, 1977, you may obtain this 
information by telephoning the In- 
traocular Lens Manufacturers Asso- 
ciation at (213) 596-9397. 





4. Ophthalmologists who are not 
investigators should take on the re- 
sponsibility of an investigator if they 
accept an implant patient. 

5. Investigators should advise their 
noninvestigator colleagues of the im- 
portance of this for an accurate 
study. 

We hope all ophthalmologists wil! 
continue to cooperate in a professional 
manner, as we have in the past, to 
ensure that this FDA stady of intra- 
ocular lenses is the best it can possibly 
be. 


Clinical Day.—The Long Island Jew- 
ish-Hillside Medical Center in New 
Hyde Park, NY, and the Health 
Sciences Center, State Wniversity of 
New York at Stony Brock will hold a 
Clinical Day on corneal disease, Dee 3; 
on orbital disease, Mareh 4; and on 
cataract surgery and correction of 
aphakia, May 13. In addition, there 
will be Monday evening seminars on 
Oct 13, Nov 10, Feb 9, and April 13. 
For further information,contact Con- 
tinuing Education Coordinator, Long 
Island Jewish-Hillside Medical Cen- 
ter, New Hyde Park, N¥ 11042. 


Current Concepts Course.—The an- 
nual Current Concepts in Ophthalmo- 
logy course by the Wilmer Institute of 
The Johns Hopkins Hospital will be 
held Jan 10-17 at the Cemromar Beach 
Hotel, Dorado Beach, Puerto Rico. The 
course will cover topics in anterior- 
segment diseases and cataract sur- 
gery, as well as posterior-segment dis- 
orders and ultrasound. For further 
information, contact the Program 
Coordinator, The Johns Hopkins Uni- 
versity School of Medicine, Office of 
Continuing Education, 720 Rutland 
Ave, Baltimore, MD 21265. 


Volunteer Ophthalmologists Needed.— 
MEDICO, a service of Cooperative for 
American Relief to Everywhere 
(CARE), requires volunteer ophthal- 
mologists for limited tours of duty in 
conjunction with the teaching and ser- 
vice programs in Bangladesh and 
Peru. Volunteers pay their own travel 
and maintenance expenses that may 
be tax deductible. Spouses are wel- 
come. Any interested candidates may 
obtain information on voluntary tours 
from MEDICO, 2007 Eye St NW, 
Washington, DC 20006; telephone 
(202) 223-2277. 


Calendar/News: 
































N ön-metallic fragments 
THE KEELER-FOREIGN- BODY LOCATOR 


Now wou bave available unequalled capability for quick and @ BATTERY OPERATED—Rechargeable nickel-cadmium bat- 
certain detection of metallic foreign bodies, plus instant teries eliminate electrical hazards and ensure complete 
identification of fragments as ferrous or son-ferrous. portability. 

By pinpeinting particles a fraction of a millimeter in size, @ REDUCED IRRADIATION—Long and. short range probes 
the Keeler /Roper—Hail Metal Foreign Body Locator will locate fragments, and confirm their removal——without radia- 
often: spave both you and your patients the ordeal of exten. _ tion—eliminating the need for a second pre-operative and 
sive. aad often disfiguring, exploratory surgery. Ophthal- a post-operative X-ray, thus reducing the amount of irradia- 
moicgists. will find the discrimination of ferrous and non. _ tion your patients are subjected to. 











ferreus pedies particularly useful, immediately determining THREE PROBES—Different probe configurations allow use 

if removalwith an eve magnet is feasible. in all fields of surgery 

@NC TUNING-—Self-Stabilizing Circuitry automatically ad- @ AUDIO AND VISUAL INDICATORS-—A continuous tone is 
justs te environmental factors — eliminating the compli- emitted for magnetic foreign bodies and a beeping tone for 
caled tning of previous machines. non-magnetic—rising in pitch as the body is approached— 


and a meter on the console panel visually displays the 
probe's proximity to the foreign body. 
The Keeler Metal Foreign Body Locator. A significant advan- 
tage in diagnosis: an important preliminary to surgery. Call 
toll free for-details. 















456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Phdadelphia + New York + Beston + Los Angeles + Chicago + Houston + Atlanta + Cleveland 


Cali toll free: 800-523-5620 ‘in PA cali 215-353-4356) + All products serviced in Broomall, PA K C [ 


VISIT US AT BOOTH NOS. 642 to 658 ..with the future in sight 
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VIRA-A 


(vidarabine 
ophthalmic 
ointment), 3% 


Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an.antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosythypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
ony trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira~-A demonstrated less 

celular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
triais, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira~-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 


teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 





plied to 10% of the body surface during organogenesis irduced 
fetal abnormalities in rabbits. When 10% Vira-A ointment was-ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (viderabine 





` ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 


is small, and the drug relatively insoluble. its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in human mil<. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments irdicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation betwean the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studes of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicie-treated control mice or the vidarabine-treated “emale 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosyihypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from nges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately ore half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-167 7-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 

PARKE-DAVIS 
Division of Warner-Lambert Company 


PD-JA-2320--P (5-78) i Morris Plains, NJ 07950 





A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
VIRUS KERATITIS 




















Not only as effective but is also effective 

u ating in patients resistant or 
hypersensitive to or 
intolerant of IDU * 





No. of 





Clinical Eviderce Subjects Description 
Vira-A 81 Previously 
Controllec Tras untreated 
Vira-A | | 142 7 75% had been 
Uncontrołec Trials resistant or 
hypersensitive 
l . to fDU a2 4 eee 
NOTE: In the controlled and uncontrolled trials, 70 and 101 subjects, : A a ae ae 
respectively, re-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative-free. 


Data on fle, Pecco Department. Parke- Davis 


Please seé neeecribina information on orecedina nace. PARKE-DAVIS 











Nature Doesn't Always Protect You. 


We Have To. 


ORCOLITE 
UV400 
Lenses 


At ORCOLITE we're 
nature’s protection and p 
front of the eyes. With oul 
Optical Plastic Lenses , 
duplicated the natura 
characteristics of the crystd 
to protect all the sensitive i 
traocular structures from ultraviol 
radiation. 

The post-cataract eye is partic 
larly vulnerable to harmful effec 
from UV rays which caug 
aphakic macular 2 
changes and post-operative gla 
and photophobia. 

UV400 lenses are pecia 
recommended in ap ia, f 
pterygium, or when photosensitizi 
medications are being pr ibed 
UV400 offers therapeuti ratel 
tion unattainable from c on ti 
ted lenses or lenses that tif dark 
sunlight. 

Why argue with nature? Insist q 
UV400 lenses, from your optic 
supplier. 


*Lerman, 3., Radiant Energy and the E 
Macmillan 1980. 


Order Desk 

Toll Free (800) 423-8561 

in Calfornia, Alaska and Hawaii, 
callcollect (213) 969-1744 
Stock Offices in 








Alcon Gives You The Edge 
For Ophthalmic Surgery. : 


Our newest needle edge is an ultra- 
thin 1mm (.004 in.) wire needle for spe- 
cialized procedures. 

Like all Alcon needles it has a superior 
cutting edge that extends from the point to 
the widest portion, retaining its sharpness 
pass after pass. 

Check all our edges for yourself. For 
trial products send your name and address 
with this ad to Surgical Products Division, 
Alcon Laboratories, Inc., PO. Box 1959, 
Fort Worth, Texas 76101. 


Alcon Surgical 


The Needle For Ophthalmic Surgery 








Books 


Pathologie des Auges, by G. O. H. Naumann, 
994 pp, with ilus, $304.70, New York, Springer 
Publishing Co Inc, 1980. 

This is indeed a spectacular book 
and a landmark in the history of ocu- 
lar pathology. Not since the three vol- 
umes of the Henke-Lubarsch hand- 
book appeared 40 years ago has any- 
thing like this come on the market. 
There is no question that this work 
represents the most comprehensive, 
most thorough, and most up-to-date 
handbook on ocular pathology. 

This book is a volume of the new 
handbook on pathologic anatomy (vol- 
ume 12 of Doerr-Seifert-Uehlinger). 
The author, who is now professor and 
chairman of the Department of Oph- 
thalmology at the University of 
Erlangen, West Germany, used to be 
associated with the University of 
Hamburg, West Germany, and was 
then professor and director of the eye 
clinic at the University of Tübingen, 
West Germany. He has had tremen- 
dous experience in ophthalmology and 
pathology and had part of his training 
in this country. His main cooperator is 
the American ocular pathologist, Dr 
David Apple. In addition, he has 
recruited five other contributors, all of 
whom were associated either with the 
University of Hamburg or the Univer- 
sity of Tübingen. One of the collabora- 
tors is the author’s wife, who is also an 
ophthalmologist. 

The scope of the work is staggering. 
This is a real eneyclopedic discussion 
of ocular pathology. It encompasses 
not only pathologic anatomy, but a 
great deal of clinical correlation. The 
text is complemented by more than 
1,000 individual pictures, 115 schemat- 
ic drawings, and 188 differential diag- 
nostic tables. ‘The list. of references 
exceeds 4,500 quotations. 

This work is obviously meant to be a 
reference source and is not a book to 
be read during the evening hours. I 
read especially carefully the chapter 
on the uvea and on uveal tumors. I was 
impressed by the lucidity of the pre- 
sentation and the modern approach to 
the entire problem. References until 
the year 1979 are included. 

Professor Naumann is the sole 
author or coauthor of each chapter. In 
that respect, this new book differs 
from the old Henke-Lubarsch book, in 
which there were a good number of 
independent contributors, and there- 
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fore there was a certain amount of 
overlap and unevenness of standard. 
In this book, all chapters are closely 
integrated, and the standard is equal- 
ly high. It is hard to imagine how 
much work the author must have giv- 


en to this book, but I know that he 


worked on it for more than ten years. 
The result is a magnificent tome that 
will represent a highlight in the histo- 
ry of ocular pathology. The. precise- 
ness of the text and the thoroughness 
and accuracy of the references are 
characteristic for the work we can 
expect from German scholars. 
FREDERICK C. BLoDI, MD 
Iowa City 


Epidemiology and Statistics tor the Ophthal- 
mologist, by Alfred Sommer, 86 pp, with illus, 
New York, Oxford University Press, 1980. 

This is a delightful and highly infor- 
mative introduction to two topics of 
great interest for modern ophthalmol- 
ogists. The presentation is clear and 
simple, so that even somebody with no 
mathematical inclination or knowl- 
edge can follow the arguments and 
understand the techniques. 

Anybody interested in clinical trials 
or the evaluation of therapeutic 
results from a statistical point of view 
should read this monograph. 

FREDERICK C. BLopi, MD 
Iowa City 


Symposium on Medical and Surgical Dis- 
eases of the Cornea, New Orleans Academy. of 
Ophthaimology, 641. pp, with illus, $72.50, St 
Louis, CV Mosby Co, 1980. 

Like so many of the previous trans- 
actions of the New Orleans Academy 
of Ophthalmology, the most recent 
volume dealing with the cornea and 
external diseases of the eye is an 
excellent compendium of current con- 


cepts. In 26 chapters plus a series of - 


round-table discussions, the nine con- 
tributing authors cover a broad. spec- 
trum of topics ranging from the 
pathogeneses of recurrent herpes sim- 
plex to orthokeratology. 

The central 13 chapters of this book 
are devoted largely to keratoplasty, 
including specialized techniques and 
management of complications. Sev- 
eral of these chapters are noteworthy 
for their practical approach to surgical 
problems. In addition to the surgical 
material, medical therapeutics is well 





represented, and the reader will be 
updated on the recent advances in 
antiviral therapy and extended-wear 
contact lenses. Particularly outstand- 
ing are the chapters on the manage- 
ment of microbial keratitis and stro- 
mål- herpes. 

If this volume suffers any major 
criticisms, they are related to its defi- 


-nition as a symposium. That is, 


because it is a collection of papers, the 
topies are not selected or presented in 
a unified or orderly fashion. Some 
participants are more lucid than oth- 
ers, lending a certain unevenness to 
the work as a whole. Finally, a portion 
of what we read is anecdote and per- 
sonal opinion, not the result of con- 
trolled study. 

Nonetheless, despite these minor 
drawbacks, the symposium provides a 
wealth of information and reassures 
the reader that many of the long- 
standing dilemmas in patient man- 
agement remain dilemmas. The book 
promises to be a valuable source of 
basic information to tae practicing 
general or specialized ophthalmologist 
as well as to physicians in training. 

Mark J. MANNIS, MD 
Davis, Calif 


World Blindness and lts Prevention, edited by 
the International Agency for the Prevention of 
Blindness under the direction of Sir John Wilson, 
93 pp, $17.95, New York, Gxford University 
Press, 1980. 

The core of this book is a collection 
of documents resulting from the First 
General Assembly of the Internation- 
al Agency for the Prevention of Blind- 
ness held in Oxford, England, July 
1978. 

The first part consists of a discus- 
sion of the six main causes of blind- 
ness. These are blinding eye infec- 
tions (trachoma), blinding malnutri- 
tion (xerophthaimia anc keratomala- 
cia), blinding filaria (onchocercziasis), 
eurable blindness (cataract), glauco- 
ma, and blinding acciderts. The other 
sections deal with policies and strate- 
gies to combat and prevent blindness 
in the various regions əf the world. 
The attached documents and statistics 
are most valuable as background 
information for anybody interested in 
this most important aspect of public 
health. 

FREDERICK ©. BLop!1, MD 
Iowa City 
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Better visual satisfaction 
in line with your 
patients expectations 











Surgical keratorefraction with the Terry ™ Keratometer 


The Terry Keratometer adds state-of-the-art optics and computer technology to 
your present operating microscope. The discriminating surgeon can now perform 
cataract keratorefraction during surgery, thus eliminating the guesswork in the control 
of iatrogenic astigmatism. The result is a satisfied patient with better vision. The benefit 
is quicker, more consistent post-operative visual restoration for your patients. 

When you use the Terry Keratometer in surgery, you have taken the next 
important step beyond routine cataract extraction—even beyond intraocular lens 
implantation. 

For more information on the Terry Keratometer and comprehensive courses of 
instruction on its use, send your name and address with this ad to Surgical Products 
Division, Alcon Laboratories, inc., PO. Box 1959, Fort Worth, Texas 76101. 


Alcon Surgical ] 








personalized service 
and superior quality 
manufacturing backed 


PC produces these anterior 
chamber lenses recognized 
nationally for quality— 
AZAR® 

KELMAN II 

TENNANT? 


Did you know PC also produces 
these outstanding lenses? 


IRIS SUTURE 

IRIS PLANE 

CIRCULAR OPEN 
LOOP POSTERIOR 

PEARCE STYLE 

FRIDOCAPSULAR 


And PC will soon intreduce 
these new lenses— 


IRIS CLIP WITH POLYPROPYLENE 
STAVE — MODEL 330° 

4-LOOP STYLE — 
MODEL 320 


@ ; 


Precision’s our 
_first name and 
first objective 


4 40 Bren Road West, Minnetonka, MN 55343 In Minnesota, cal 612-933-1215 collet s WATS 


tution: Intraocular lenses are an investi stigational device limited by Federal law to investigati ma 
Federal law restricts this device to sales by or on the order of a physician. 
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Ocutome II... 
Superior for I/A, too 


The Ocutome Il is not only the most advanced intraocular 
tissue suction-cutter, it's also the best irrigation/aspiration 
equipment available, Because of its exclusive Linear Suction 
Footswitch Control, Ocutome |! delivers fully variable suction 
from O fo your pre-set maximum. The required precision for 
safe and successful cortical aspiration during extracapsular 
cataract extraction prior to IOL implant is available at a touch of 
the footswitch. Equipped with the Mcintyre Coaxial Cannula 
System, the Ocutome Il can function as your primary A 
instrument. And you receive the world’s leading suction/cutter, 
all in one versatile, compact unit. 
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McINTYRE COAXIAL CANNULA SYSTEM 











C fd like more details on the |/A Physician Ea ee E a ED A 
capabilities of the Ocutome IL , 
Please have a representative coll. Hospital aano 
Address — 


D Please add my name to the 





Ocutome/Fragmatome Newsletter City ——-___--___— Slate Zip. Sue a 
malling list, 
Telephone. 

(J Please send a current listing of future Clip and mail to: Cooper Medical 

Ocutome educational workshops. 690 McCormick Street 

San Leandro, CA 94577 

COOPER MEDICAL 
600 McCormick Steet 





San Leandro, CA 94577 
in California cal: {445} 568-6800 
Continental U. S: (800) 227-0594 (toll-free) 











The kosa RC-W,, was developed in response to 
demand from specialized practitioners for ad- 
vanced performance in a fundus camera... a 
basic nscrument that would keep “a-step-ahead” 
as their practice grew. Economically priced, it 
feats 45° wide-angle optics with true color 
reneifior and sharp quality! For magnification, 

































































e Fundus Camera 
at Keeps You A Step Ahead 


AL 


30° and 20° lenses are available options. With a 
choice of three power supplies, nearly every type 
of photography is possible, including 3 frame- 
per-second fluorescein angiography. For com- 
plete details on the RC-W,;, phone or write 
Kowa today. 
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Using lights and audible, non-verbal 
signals, our “Quiet Communicator” en- 
ables you to monitor the status of office 
personnel at a glance. Electronic light 
panels are installed easily and inexpen- 
sively, and your Call System will be 


Systems starting from $650 


VISIT US AT BOOTH NOS. 642 to 658 














Office communications at a glance 










custom designed to meet the specific 
communications and traffic control 
needs of your practice. 

For more efficient office operations, 
get the details on Diversatronics’ Call 
System. Call or write today. 


... making your medical lite easier. 


diversatronics in. 


456 Parkway, Broomall, PA 19008 (215) 356-3995 | 


University of Miami School of Medicine 
Department of Ophthalmology 
Bascom Palmer Eye Institute 


Announces the 


1980 NEURO-OPHTHALMOLOGY COURSE 


December 10-13, 1980 
Key Biscayne Hotel 
Miami, Florida 
Topics to be covered include: Optic nerve pathophysiology; New tests of visual function; Radiologic correlations of 
pituitary and cavernous sinus masses; The child with pocr vision: Visual fields; Neuropathology of brainstem and 


cranial nerves; Ocular myasthenia; Nystagmus diagnosis; Case presentations and discussion; Free paper 
presentations; Questions and answers; and others. 


Faculty for the Course will include: 


Douglas R. Anderson, M.D. 
Robert B. Daroff, M.D. 
Noble J. David, M.D. 

John T. Flynn, M.D. 

Joel S. Glaser, M.D. 


Richard Lindenberg, M.D. 

Judith Donovan Post, M.D. 

D. Martin Regan, Ph.D. 

Norman J. Schatz, M.D. 

Jonathan D. Trobe, M.D. 
and others 


Registration fee is $275 for practitioners and $150 for residents upon application from their Department Head. Mail registration 
fee payable to “Continuing. Education in Ophthalmology, Inc.”, P.O. Box 610326, Miami, Flordia 33161. Course hours: 13, 


Category 1, AMA. 


































































































NEW! 


LEARN HEALON 
VISCOSURGERY TECHNIQUES FIRSTHAND 


INTRAOCULAR LENS IMPLANTATION 
CATARACT EXTRACTION 
(ICCE, ECCE, PHACO) 
PENETRATING KERATOPLASTY 
GLAUCOMA FILTRATION 
MANAGEMENT OF 
SURGICAL COMPLICATIONS 
DIFFERENTIATION OF 
HEALON FROM VITREOUS 
MANY PRACTICAL POINTERS 


DETAILED, NARRATED 60-MINUTE VIDEOCASETTE TAPE 
NOW AVAILABLE FOR USE WITH STANDARD UNITS. 


SURGEON AND NARRATOR: 


Lawrence G. Pape, M.D., Ph.D. 
57 West 57th Street, New York, N.Y., 10019, USA 


PRICE: $150 each, includes tax, postage and handling in 
USA. Please enclose check with order. 


7TH ANNUAL 
ROCKY MOUNTAIN 
NEURO-OPHTHALMOLOGY 
COURSE 


THE YARROW 
< PARK CITY, UTAH 
JANUARY 21-24, 1981 


- Burde - St. Louis G. Sanborn -Salt Lake City 
. Carlow- Albuquerque P. Savino - Philadelphia 
- Corbett- lowa City N. Schatz - Philadelphia 
. Dell'Osso -Cleveland R. Seigel - Albuquerque 
. Glaser -Miami S. Thompsoñ-- jowa City 
. Kennerdeli - Pittsburgh B. Wilson- Denver 
. McCrary - Houston B. Younge -Rochester 
D. Zauel - Indianapolis 


This:course will include lectures and 
seminar sessions covering ocular 
motility, the pupil and visual system 
disorders. Ample time between ses- 
sions has been provided for leisure 
activity in Park City and the Park City 
Ski Area. 


Registration is limited. 
A separate brochure mailing is not 
planned. 


For information, please contact: 


Rocky Mountain Neuro- 
Ophthalmology Society 

302 Juniper Hill Road, N.E. 
Albuquerque, New Mexico 87122 











Prescribing information. - 


| OPHTHOCHLOR 


(chtoramphenicol ophthalmic 
solution, USP}, 0.5% 


Description 

Ophthochtor Ophthalmic Souten, 0.5%. isa 
sterile, buffered solution contairang 0.5% 

(5 mg/mb.of chloramphenicol Oonthochtor 
contains no preservatives 


Actions 

Ghiorarnphenicol, a broad-specirum antibiotic. 
originally isolated fram Streptor-yces venezu- 
elae. is primarily bacteriostatic and acts by 
inhibition of protein synthesis by imerfering with 
the transfer of activated amino esids from 






“soluble RNA to ribosomes. Stuties have shown 


thatchioramphenicol is not abserbed in measur- 
able amounts by topical application to the eye 
Developmient of resistance to choramphenical 
can be regarded as.minimal forstaphylococci 
and many other species of bacteria. 


indications 

Ophthochtor (chioramphenico»ophthaimic 
solution: USP), 0.5%. is indicates tor the treat- 
mentof superficial ocular infecteons invelving 
the conjunctiva and/or corne used by 
chloramphenicol-susceptible organisms. Bacte- 
ridlogical studies should be pertormed to 
determine the causative organisms and their 
sensitivity to chloramphenicol 






Contraindication 
This product is contraindicated sn persons 
sensitive to any of its componerts. 


Warnings 

Prolonged or frequent intermittent use cf. topical 
chloramphenicol should be avesded because of 
the possibility of hypersensitivity reactions, 
including. bone marrow hypoplasia. 


Precautions 

The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If rew infections 
appear during medication, the drug should be 
discontinued and appropriate measures should 
be.taken. {In all except very superficial infections. 
the topical use of chlorampherscol should be 
supplemented by appropriate systemic 
medication. 


Adverse Reactions 
Blood dyscrasias may be assowated with the 

systemic use. of chloramphenianl. Bone marrow 
hypoplasia following the topica 





puse of chioram- 
phenicol eye drops has been reported. 


Dosage and Administration 

Two drops applied to the affected eye every 
three hours, or more frequently if deemed 
advisable by the prescribing physician, Admin- 
istration should be continued cay and right for 
the first 48 hours, after which tre interval 
between applications may be iecreasec. Treat- 
ment should be continued for ot least 48 hours 
after the eye appears normal. 


How Supplied. 

N 0071-3395-114 +15-mi bottles. Ophthochlor 
Ophthalmic Solution, 0.5%. is supplied :n plastic 
dropper bottles and contains mp preservatives. 
Each milliliter contains 5 mg chicramphenical in 
a boric acid-sodium borate bufer solution 
Sodium hydroxide may have been added for 
adjustment of pH. To protect it irom ligrt, the 
solution should. be dispensed in the carton. This. 
product should be stored in a cefrigerator until 
dispensed. Discard solution wthin 21 days from 
date dispensed WA 


PARKE-DAVIS 


Warner-Lambert Co PE-JA-2461-1-P{5-79) 


Morris Plains, NJ 07950.USA ds 





In infectious 
conjunctivitis or keratitis’ 








OPHTHOCHLOR. 15™ 


(chloramphenicol ophthalmic 
solution, USP),0.5% 





e Effective ophthalmic antibiotic with a broad 
spectrums of activity 

* A sterile suffered so ution...isotonic with 
lacrimal tuid 

e Plastic squeeze bott e for ease of 
administration 

Ophthechior is preservative-free. Therefore, 

the discomfort often associated with preser- 

vatives wil no? be a problem. 

Prolonged or frequent intermittent use of topical chlor- 
amphenico. should be avoided because of the possibility of 
hypersersitivty reactions, including bone marrow 
hypoplasia. 

Also avalatie: Chioromycetin® Ophthalmic Ointment, 1% 
(chipramphenicol ophthalmic ointment, USP) 


*When caused by chloramchenicol-susceptible organisms 


Please see peescribing information on preceding pagë. 





SYSTEM FOR INSTRUMENTATION 


+ Centralized Control Center with Con- 
veniently Located, Illuminated Power 
Switches 


ə Swivel Control Console for Practitioner 
Convenience 


e Modular Rechargeable Wells Provide 
Convenient Interchangeability for Most 
Rechargeable Instruments 


e LED Light Indicates when Diagnostic 
Instruments are Charging 


è Rheostat-Controlled Binding Post Ac- 
cepts a Corded Fourth Instrument 


e Rheostat-Controlled Overhead Lamp 


ze Counter-balanced Refractor Arm 





INSTRUMENT STAND 








è Counter-balanced Slit Lamp Arm 
e Thermal Circuit Overload Protection 
e Three 115V Auxiliary Outlets 


e Scratch Resistant Finish for Years of 
Durability 


æ Choice of Three Colors 
e Optional Counter-balanced Third Arm 


For additional information about SMR’s 
System 1™ Instrument Stand, contact your 
local SMR Distributor or write: 


3365 Tree Court Industrial Bivd. St. Louis, Missouri 63122 
800-325-9599 (314) 225-3100 





that’ $ ni anlo 
dent upon constant pres- 


tomarically applies regulated al- 
‘termating pressure and | gives the 
surgean exact control over pres- 
Sure, duration of cycle, and total 
ime of therapy. 


AKee ef 


withthe future in sight 


|. What's more . . 


. with the Auto- 
-press ocular circulation is restored 


fully between pressure cycles soa 


relatively. high pressure can. be 
applied safely . . . allows for rapid 
softening of the eye. With a 
built-in “fail-safe” mechanism, 
the unit shuts off in the event the 
pressure-on phase exceeds 25 
seconds for any reason and it will 


A Diversatronics Product 


KEELER OPTICAL PRODUCTS, INC. 


decompress immediately if current 
is interrupted. 


FEATURES: 


è Precision control of 
pressure—amount, durateon 
of cycle, total compression 
time. 

® Full restoration of circularon 
between cycles. 

® Built-in “fail safe” mechan:sm 
with: automatic shut- off « and 
decompression. 

© Easy to operate, fully automat- 
ic, portable console. 

© Unique flat silicone rubberwr- 
bital compression ‘ballor— 
Velcro ™ stabilized. 


For complete details on she 
Keeler/Nevyas Autopress . . ; fill 
in the coupon below or call, toll- 
free: 800-523-5620 





Name 


Hospital 





City/State/Zip 





C Please have a representative call. 


Please send further information on the Keeler/Nevyas Autopress. 
Please send complete Keeler Product Catalog 


456 Parkway, Lawrence Park industrial District, Broomall, PA 19008 
Phitadeiphia - New York - Boston - Los Angeles - Chicago - Houston > Atlanta - Cleveland > San Francis<o 


Call tolt free: 800-523-5620 {in PA call 215-353-4350) + 


All products serviced in Broomall. PA 


























































































One Wet F Field” cre 
: six os for pinpoint coagulation 





_ Mentor made it happen. 


With our Wet Field Coagulator we 
developed a family of forceps—all effective 
in blood or saline, each meeting a different 
requirement in controlling tiny bleeders with 
practically no effect on surrounding tissue. 

The Wet Field Coagulator is not just a 
power supply and forceps, it is a versatile 

growing system. Two recent additions 
are the Coaptation Forceps for sutureless 
closure of the conjunctival flap, and Irrigating 
Forceps combining coagulation with 
irrigation. 

One demonstration will show you just 
how precise and versatile the Wet Field 
Coagulator System is. Call us toll free: 
800-225-0460. Mentor Division of 
Codman, Randolph, Mass. 02368. 





Mentor 


© 179 Codman & Shurtleff inc. 
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Using lights and audible, non-verbal 
signals, our “Quiet Communicator” en- 
ables you to monitor the status of office 
personnel at a glance. Electronic light 
panels are installed easily and inexpen- 
sively, and your Call System will be 


VISIT US AT BOOTH NOS. 642 to 658 











Office communications at a glance 






Systems starting from $650 











custom designed to meet the specific 
communications and traffic control 
needs of your practice. 

For more efficient office operations, 
get the details on Diversatronics’ Call 
System. Call or write today. 


... Making your medical life easier. 


diversatronics in. 


456 Parkway, Broomall, PA 19008 (215) 356-3995 











Available 
in low plus 


(8.8mm base optional in 
plus and minus series) 























Only one of these ocular 
steroids provides what you 
actually prescribe every time... 


the clear one. 


fluorometholone 
suspension 


}medrysone 
suspension 


prednisolone 


INFLAMASE” FORTE 


(prednisolone sodium phosphate) 1% solution 


acetate suspension 


INFLAMASE” FORTE 
(PREDNISOLONE SODIUM PHOSPHATE) 1% OPHTHALMIC SOLUTION 


DESCRIPTION: 
10% 
fequivalent to Prednisolone 0.8%) 
in an aqueous, buffered, isotonic solution of mono and 
dibasic sodium phosphate, sodium chloride, preserved with 
benzalkonium chloride and edetate disodium. 
“Licensed under patent No. 3.134.718. 


INDICATIONS: 

Steroid responsive inflammatory conditions of the palpebral and 
bulbar conjunctiva, cornea, and anterior segment of the globe, such as 
alergic conjunctivit acne rosacea, superficial punctate keratitis, 
herpes zoster keratitis, iritis, cyclilis, lected infective conjunctivitis, 
when the inherent hazard of steroid use is accepted to obtain an advis 


dexamethasone 
suspension 


able diminution in edema and inflammation, corneal injury from: chere 
ical, radiation, or thermal burns, or penetration of foreign bodies. 
Inflamase Forte ophthalmic solution is recommended for moderate to 
severe inflammations, particularly when unusually rapid co wtrol is 
desired. In stubborn cases of anterior segment eye disease, systemic 
adrenocortical hormone therapy may be required. When the deeper ocular 
structures are involved, systemic therapy is necessary. 


CONTRAINDICATIONS: 

Acute Superficial herpes simplex keratitis, fungal diseases of 
ocular structures, vaccinia, varicella and most other viral diseases 
of the comea and conjunctiva, tuberculosis of the eye, hyper 
sensitivity to a component of this medication. 


WARNING: 
Employment of steroid medication in the treatment of stromal herpes 














It’s the only 
one that gives patients 





> full labeled concentration 


in every clear drop. 


When you teat a deep-seated inflammation 
s er uveitis, you often prescribe a 
cular steroid. If your selection is a 
steroid suspension, there’s a good chance 
(according tc a recent study*) that your 
patient may receive 29% or less of labeled 
drug concentration. 

Ocular suspensions require vigorous 
-shaking te suspend the medication. Of the 
100 patients studied, 63% did not shake their 
- medication at all. In fact, none of the patients 
in the stucy shook their medication suffi- 
ciently “.. . to suspend the corticosteroid fully?” 
The obvieus cenclusicn is that whether or not 
your patients shake ocular suspensions, 
they are unlikely to receive the labeled con- 





*Apt L, et al: Patient compliance with use 
of topical ocahthalmic corticosteroid 
suspensions. AJO 87:210-214, 1979. 





(prednisolone sodium phosphate 


LAMASE' FORTE 


)1% solution 


centration of medication you prescribe. 
Inflamase Forte (prednisolone sodium 
phosphate) is a clear solutiom Unlike 
suspensions, it does not require shaking. So 
there is never any doubt as to how much of 
the labeled concentration your patient is 
receiving. With Inflamase Forte, the con- 
centration will always be 100% of 
what you prescribe ineachand __ 
every drop. So, for effective 
potent anti-inflammatory 
activity in moderate to 
severe ocular inflam- 
mation, prescribe 
the clear solution— 
Inflamase Forte. 











? 
Copervision 


CooperVision Pharmaceuticals Inc. 


ra A i PO Box 367 
© CooperVision Phormaceusicals inc. 1980 


simplex keratitis requires great caution; frequent slit-lamp microscopy 
is mandatory. 


Prolonged use sray sult in glaucoma, damage to the optic nerve, 
defects in visual acwity and fiekis of vision, posterior subcapsular 
cataract formatios, cr may aid in the establishment of secondary 
ocular infections fom wathogens liberated from ocular tissues. 

In those diseases causing thinning of the cornea or sclera, perfora- 
tion has bear: Rmewn-to occur with the use of topical steroids. Acute 
purulent untae irvection of the eye may be masked or activity 
enhanced by qeeseece of steraid medication. Topical steroids are 
not effective: im. mussard gas keratitis and Sjogren’s keratoconjunc- 
tivitis. Safety-c: intensive or protracted use of topical steroids dur- 
ing pregnancy ‘has sot been substantiated. If irritation persists. or 
develops, pater sshowid be advised to discontinue use and consult 
prescribing physcian. 


San German, Puerto Rico 00753 USA 80-5-0279 


PRECAUTIONS: 

As fungal infections of the cornea are particularly prora to develop 
coincidentally with long-term local steroid applications, fungus in- 
vasion must be suspected in any persistent corneal ulceration 
where a steroid has been used or is in use. 

Intraocular pressure should be checked frequently. 

These products are sterile when packaged. To prevent contami- 
nating the dropper tip and solution, care should be takenenot to touch 
the eyelids or surrounding areas with the dropper tip af the bottle. 
Keep bottle tightly closed when not in use. Protect from light 


ADVERSE REACTIONS: 

Glaucoma with optic nerve damage, visual acuity and ñeld defects, 

posterior subcapsular cataract formation, secondary ocular infec- 

sons fom pathogens liberated from ocular tissues, perforation of 
globe. 











The International 
Extracapsular Cataract Microsurgery and 
Posterior Chamber Implant Conference 


Bryan Memorial Hospital 
Lincoln, Nebraska 


Sunday, March 22—Monday, March 23, 1981 


Conference Sponsor and Director—Aziz Y. Anis, M.D., F.A.C.S. 


FACULTY 
John J. Alpar, M.D. U.S.A. Prof. Karl W. Jacobi, M.D. West Germany 
Leo Amar, M.D. France Richard L. Lindstrom, M.D. U.S.A. 
‘Aziz Y. Anis, M.D. U.S.A. Jose L. Menezo, M.D. Spain 
Prof. Michael Blumenthal, M.D. Israel Mr. John L. Pearce, Ch.M, D.O. Englard 
Jorn Boberg-Ans, M.D. Denmark Manuel Quintana, M.D. Spain 
Robert C. Drews, M.D. U.S.A. Daniele S. ArouRosa, M.D. France 
James P. Gills, M.D. U.S.A. Jan Worst, M.D. Holland 
William S. Harris, M.D. U.S.A. 

PROGRAM 


Live surgery will be performed on closed circuit T.V. by each of the faculty members 
demonstrating his own technique and lens preference. 


Post-operative rounds and discussions of techniques and cases 


Instructional lectures: 


—Indications and Contra-Indications 


—Techniques 
—Lens Designs—Pros and Cons 


—Complications 
—Management of Complications 


REGISTRATION FORM 
Registration fee—$350.00 — 




















Name en ee Eocene =a = 
Address = ttt k : City Trea State Zip _ es 
Telephone: Home (AC) _ # = Office (AC) # aeu lais 

Hilton Hotel Room hesonation: Yes __ No —— If Yes: Single —— Double a 


Space Strictly Limited—Register Now — 


Make Checks Payable To: Aziz Y..Anis, M.D. 


100 North 56th Street, Suite 303 


Lincoln, NE 68504 


Accurate 


s Auto Refractometer NR-1000 reduces training time te ; 
alf an hour and measurement time to half a second. 


aC curate E - 
imore convenient 
nd practitioner. 

ü optics and 
microprocessor con- 
ined in one, easy to 

jent that achieves 
ments of spher- 

drical power, and 

asecond. 


the patient, the 
‘ally reduces 


n—user training 


“ssthan a half-hour b 


aner can save time 

s youtine patient 
screening: 

imple joystick 
operation. 
Once it’s 
positioned at 
patient ere 
level, all 
‘instrumeat 


operations are easily performed 
via the joystick. The operator 
simply aligns the instrument, 
presses the joystick trigger and 
measurements appear almost 
instantly. 

Unmistakable digital 
display and printout. 
Sphere, cylinder, and axis meas- 
urements appear on a bright 

electronic 


digital display. The mnp 
memory automatically. stores uD 
to 20 measurements 


and it produces a permanent printout 
record at the touch of abutton. © ~ 


| The practica! irstrument — 
: for your practice. — 
‘The Nikon Auts Refract- 
| meter NR-1000 can bring 
speed, accuracy, and ease of | 
operation to yogy practice. = 
A For more information anda oo 
demonstration ofthis remarkable c0 
instrument’s capabilzty, call or write: 
Nikon Inc., Instrument Division, 


, 623 Stewart Avenue, 


City, NY 11530 (516) 





Extending Man’s Vision - 





The problem: 


How to relieve hyperemia caused 
by minor eye Irritation. 


The treatment: 


Recommend Visine” (Tetrahydroz- 
oline HCl), a safe and effective 
treatment used in millions of 


The relief: 


With Visine” the onset of 
vasoconstriction is rapid—the 
resulting decongestion dramatic. 


cases of minor eye irritation. 


Visine’ (Tetrahydrozoline HCl) ... 
an excellent vasoconstrictor 
among ophthalmic solutions. 


“results seemed to indicate that — Tetra- 
hydrozoline Hydrochloride — is an excellent 
ophthalmic decongestant...” 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


Effectively relieves ocular 
congestion with a low incidence 
of undesirable side effects. 


*..After the effects of vasoconstriction had sub- 
sided the eyes did not become more red than 
previously, indicating the absence of rebound 


vasodilation.” 
Grossmann and Lehman — 
American Journal of Ophthaimology, 42 #3, 121-123, July 1, 1956. 


“There was complete absence of undesirable 
side effects..No untoward changes occurred 
in the conjunctiva or other ocular tissues re- 
gardless of the length of time tetrahydrozoline 


was used.” 
J.J, Stokes—jJournal of A.M.A. Georgia, 340-34], November 1958. 


“In addition to its excellent decongestant 
action, which provided prompt symptomatic 
relief, an important feature of Tetrahydrozoline 
(hydrochloride) is its low. incidence of side ef- 
fects...limited to a mild stinging sensation in 


2.1% of the patients.” 
H.C, Menger—Journal of A.M.A., Vol. 170, 178-179, May 1959. 


Further confirmation of Visine’s safety is 
provided by the low number of adverse reac- 
tion complaints received. In each of the last 


five years, such complaints have averaged 
fewer than 2 out of every million bottles sold. 


Quickly provides effective 
decongestant action to bring 
lasting relief. 


A double-blind test conducted among 100 
patients indicated that 87 patients had 
hyperemia-free eyes in 5 minutes or less—59 of 
them in 1 minute or less. Other tests suggest a 
prolonged duration of effect unaccompanied 
by rebound hyperemia. 


Double-blind evaluation of Visine—retief of symptoms of eye favigue 
and irritation. Study *0152-8/72, February 1973. 


Ideal isotonic formulation 
provides maximum comfort by 
maintaining normal hydration 
and thickness of cornea. 


Visine ophthalmic solution — with a tonicity 
of about 290 mOsm/kg — matches that of 0.9 
percent sodium chloride solution which is 
normal for tears. Thus Visine is formulatec to 
avoid adversely affecting proper corneal 
thickness or causing discomfort. 


Proper combination of both pH 
and buffering capacity assures 
comfortable instillation. 


Visine ophthalmic solution has been for- 
mulated to have a pH of 6.2-6.5 and a low buf- 
fering capacity. This combination provides 
better stability of Tetrahydrozoline HCI and 
minimizes stinging and irritation by allowing 
the product to attain the normal pH of tears 
(7.4) very quickly after instillation into the eye. 


©1979 Pizer Inc. 








-Visine 
_(Tetrahydrozoline HCI) 
-om excellent 


g among bontnainic 
a Solutions 


Dispensing Information 
Composition: Tetsahydrozoline hydrochloride 
0.05%" sodium chloride: boric azid; sodium 
borate: with Benealkonium chiorice 0.01% and 
disodium eityleme. diamine tetraacetate 0.1% 


Uses? For fost, 4 tieg relief from miner irritation of 
eyes due to bee Sake sos onic tens 
adaptation (after vemoval of lenses) 

Plant Allergies such as hay fever ard rose fever. 
Minor eye irftdtion from or dued aight driving, 
reading, TV. sewing swimming wind and sun 
glare, 

Refreshes, soothes and helps relieve redness 
caused by minor iniiations. 

Warning: Use only. In the eyes. Ifregef is not ob- 
tained within 48 mows or iFirritation or redness 
persists or increases, soontinue use and consult 
your physician. Infection, pus, draining, foreign 
bodyin theeye any mechanical, chemical, heator 
other injury to the eve require the immediate atten- 
tion of your physi@ian. As with other eye medica- 
fions, Visine shoulcinot be used: by individuals with 
glaucoma or otha: serious eye disecses. 

Parents: Keep micant all other medications out 
‘of the re on. Beforesusang with chi- 
aren, CHT. 

Directions: Pler Hapsi eoch eye two or 
three limeso d y: acted by physician. Visine 
is proguced) onde Feri 3, prions. 

















A Visine" TE 
J professional samples | 
on request- 


To receive: free samples (went four voz. 
Visine samples} for your patients, jest fill out 
Ta coupson below: 


Name .. a 
Flease print 


“AGO-11-0 

“Mail to: oe, Regemption Cener 
esming Division, Pfizerinc 

: loa iefterscn Road, Por sippany, A O7O54 





Utah Ophthalmological Society 
Annual Winter Meeting 


“Contact Lenses, Intraocular Lenses and Refractive 
Keratoplasty. What does the future hold?” 


Speakers: Richard Troutman, M.D. 
Bill Simco, M.D. 
Walter Stark, M.D. 


To be held at Park City, Utah, Prospector Square, 
February 22-27, 1981 


For information please contact: 


A. Thomas Williams, M.D., Secretary 
Utah Ophthalmological Society 
715 East 3900 South, +205 

Salt Lake City, Utah 84107 
PHONE 1-801-268-6111 





NEW! 


LEARN HEALON 
VISCOSURGERY TECHNIQUES FIRSTHAND 


INTRAOCULAR LENS IMPLANTATION 
CATARACT EXTRACTION 
(ICCE, ECCE, PHACO) 
PENETRATING KERATOPLASTY 
GLAUCOMA FILTRATION 
MANAGEMENT OF 
SURGICAL COMPLICATIONS 
DIFFERENTIATION OF 
HEALON FROM VITREOUS 
MANY PRACTICAL POINTERS 


DETAILED, NARRATED 60-MINUTE VIDEOCASETTE TAPE 
NOW AVAILABLE FOR USE WITH STANDARD UNITS. 


SURGEON AND NARRATOR: 


Lawrence G. Pape, M.D., Ph.D. 
57 West 57th Street, New York, N.Y., 10019, USA 


PRICE: $150 each, includes tax, postage and handling. in 
USA. Please enclose check with order. 




















THE MIAMI COURSE IN PHACOEMULSIFICATION 


`- Sponsored By: 
MIAMI EYE FOUNDATION 


in cooperation with 
< BASCOM PALMER EYE INSTITUTE 
University of Miami School of Medicine 
MIAMI DADE COMMUNITY COLLEGE 


and 
ST. FRANCIS HOSPITAL 


DECEMBER 19-20-21, 1980 


Faculty 
Henry M. Clayman, M.D. Charles Kelman, M.D. 
Mark S. Jaffe, M.D. Lyle Moses, M.D. 
Norman S. Jaffe, M.D. C. William Simcoe, M.D. 


COURSE DIRECTOR: 
HENRY M. CLAYMAN, M.D. 


course includes 
practical labs for phaco (Cavitron) 
observation of live surgery 
interworkings of phaco machine 
indications, contraindications, complications 
implant labs 
extracapsular cataract surgery 


e0e5eoee 


Registration: tun Johnson 
-Miami Eye Foundation 
1680 Michigan Avenue- Suite 1104 
Mami Beach, Florida 33139 . 


Tuition $1000 
Checks Payable to Miami Eye Foundation l 
TEL: (305)532-1768 

















THINK 
— BAUSCH & LOMB 
...FOR PROFESSIONAL RESULTS 


Your patients place their trust in your 
professional competence. ‘You rely on the 
Capabilities of your instruments to aid you in 
diagnosis and treatment. 
The BAUSCH & LOMB Keratometer, the Model 
70 Vertometer, the Greens’ Refractor, the 
Copeland Streak Retinescope and the 
AUTO-PLOT Proieczion Tangent 
Screen are among te products 
that have established the Bausch & 
Lomb reputation for unexcelled™ 
quality and depeadability during 
over 80 years of ophthalmic 
instrument manufacturing. 
For detailed product information 
use the:coupon below. 



















20 Ni a 
ò` O A ge / z K wo 

; 7 & Ke xe x : Ss a KA a 
BAUSCH 6. LOMB APES ESIE SA AF fo Bo 
Scientific Ostical Brodacts Division POT S jo Pe othe LEP ES 
Dept. 6606 7 ae com ore Lf ge aa gh FSa 
1400 N. Goodman Street BO ROL ON OE Fe ay 
Rochester, NY. 14682 eo & L L HE LES 





Name 


Address 







poceeecses 





COURSES 


WITH IN-THE-BAG IOLs 


(Plus Radial Keratotomies) 


» ‘The “Gills Techniques” of E-CCE Taught 
_ Step-By-Step by Dr. R.C. Welsh 


“These New but Anatomically Sound Microsurgical Steps in Extra-Capsular Techniques are 
Simple, Safer, and Rapid; Reasonable Instruments (Machine-Free); Capsules Left Cleaner 
and Intact or Later Repolished (8,000 Eyes Done by this Technique)” 


(R.C.W.: 


“I believe these unique but sound methods of doing £-CCEs will be The Universally Accepted E-CCE Techniques’ of the 


future for adults, when learned perfectly’) 


(Also, Study other E-CCE techniques and learn from each Guest Speaker) 


The St. Luke's Eye Clinic, New Port Richey, Fla. 


Sept. 12, 13-’80 
Oct. 17, 18-’80 
Dec. 13, 14-’80 


Jan. 10, 11-’81 
Steven Shearing 
Feb. 21, 22-’81 Drs. Gills, Welsh & TBA 


Saturday 7:30 A.M.—6:00 P.M. at Clinic 


Sunday 8:00 A.M.—12:00 Noon at Clinic 

“Very instructive” live surgery by Dr. Gills, observed 
on two side-by-side giant-screen T.V.s — one T.V. 
camera through the microscope showing microsur- 
gical details and the other T.V. outside the scope 
showing essential hand positions, instrument han- 
dling - all narrated by. Dr. Welsh. Live Surgery = 
Three live E-CCEs with Shearing IOLs; three. radial 
keratotomies; and capsule polishing: State-of-the- 


Drs. Gills, Welsh & John 
Sheets & Ron Schachar , 


Drs. Gills, Welsh & 
Herbert Gould 


Drs. Gills, Welsh & 
Ron Jensen 


Drs. Gills, Welsh & 





REGISTRATION APPLIt ATION 


Mail Tos: st. Luke's cataract and 10L Clinic 










Attn: Madeline €: Cafaro, Co-ordinator: 


118 High Street, New Port Richey; FL 33552 z 
1/813/842-9789 Ext. 220- 








Please Printor T ype 


COL will attend Oct. 17-18 [80 ; 
will attend Dec. 13-14, 80 an - {wi nd 
wilbattend the Friday evening dinner party. ; : 


will attend Jan. 10-11, ‘S51 
Reb. 21-22. ‘81 


{Northwest 
of Tampa Area) 


art lectures on RKs by Guest Lecturers. Lectures: 
Anesthesia, IOL Powers, “Super-Pinkie” + Teaching 
Manual. 


A 
day full of useful teaching: step-by-step of “The 
Gills Techniques” of E-CCE by slow-motion revers- 
ible movies; Lectures, videos and films by Guest 
Lecturers; Open discussion; Contrasting views; 
Complication avoidance & handling. 


Contact Madeline Cafaro, 

St. Luke's Eye Clinic, 118 High Street, New Port 
Richey, Fla. 33552; Call 1-813-842-9789; 
$250.00 Fee. Accommodations: Please make own 
room accommodations: Mention Seminar. 


Innisbrook Resort & Golf Club, US Highway 


195, Tarpon cua oe Fla. 33589, Phone: (813) 
937-3124. 
Holiday Inn (6 Blocks from Clinic), US Highway 


19S, New Port Richey,- Fla. 


ECCE and IOL Course 
fee $250.00 for Physicians 
$175.00 for Residents 


Amount enciosed ~ Check Number 
Make checks payable to: SL Lake's and OLC lini ~ Medical Arts Dept 


Telephone iarea code) 





canfirmiation for the seminar is requested. 
© Piease send directions from Tampa International 
Airport. 


i 


For the finest 45°/39°/20° Fundus Camera avail: 
able at reasonable cost look to Kowa, today. 
in its s price range with pulsteadhit Tomorrow you'll find its structured system 
“and 20° lens resolution. Fea- enginzered to meet any new deman 
fluorescein angiography . . . ex- plete details and specifications wi 
(owa’s RC-W py is more than a Fundus We'll respond immediately. 
it’s a camera team with a complete 
up of advanced features. 


FEATURES: 
® Built-in automatic refocus 
at 45°/30°/20°. 
Total mobility achieved with 
special swing and swing-tilt stand . 
automatic lock after each : 
adjustment saves procedure time. 

" Three separate power supplies 
available to meet your specific ne 
all operate frem the single camera unit. 
Covers a wide picture with 
true, natural color and oe sharp. 
definition at 45°/30°/20°, 3 


Inc. 20001 South Vermont Ave, : 
Torrance, CA 90502 : 


before your eyes : 213 © 327 © 1993 









































































































































PLAN NOW 
TO ATTEND THE 


230th | Diseases & SURGERY 
NNUAL | OF THE LIDS, LACRIMAL 
MEETING m CRETE 








NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
April II - 15, 1981 - New Orleans, Louisiana 


WHAT A WAY — TOGET AWAY! 
Creole Cuisine, Jazz, Unique Architecture 


IT’S ALWAYS MARDI GRAS! 
27 Hours of Symposium 


President’ s Reception, Gala Dinner Dance, Planned Ladies Tours. 


REGISTRATION FEE: (includes all of the above functions) 
$300.00* Practicing Ophthalmologists 
$100.00* Residents Outside Louisiana 


(accompanied by a letter of Identification from Chief of Service) 


*(In US. Currency) 


For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
2025 Gravier Street, Suite 5 12, New Orleans, Peniana 70112 
1-504-568- 1988 


APRIL» 
M T WwW T 


GUEST SPEAKERS 2 
CROWELL BEARD, M.D. — San Francisco, CA 
l MILTON.BONIUK, M.D. 2 Houston, TX 

















PIERRE G GUIBOR, M. D. ~ New York, NY 


12 83 14 15 


FRED ee M. D. — New York, NY 








” “RICHARD: TENZEL, : 
_ ROBERT WILKINS 






















Emory University School of Medicine 
Department of Ophthalmology 





Pediatric Ophthalmology and Strabismus: 


en 





De 


= 

















Fd 


M.D., Atlanta, Geotgia Fi 
pbell, M.D., Atlanta, Geor 







estor strabismus. 
ltöpics and national 
Frank C. Bell, Imology and strabis- 


ite of the art in pediatric o 
Dovid G. Car 


fous. AMA Eredit Cotegory 


RESERVATIONS: Write to Coleny Square Hotel, Peach- 
freek] 4th Street, Atlanta, Georgia 30361, 404/892- 
}, fér-hotel accommodations. 

é ES 










Howard Eggers, M.D., New York; 


David L. Guyton, M.D., Baltimore, Marylands 
Arthur J. Jampolsky; M.D., San Francisco, 
Henry J. Kaplan, M.D., Atlanta, Georgia” 
Philip Knapp, M.D., New. York, NewYork", 
Clinton D. McCord, Jr., M.D., Atlertita, Georgi 
Travis A. Meredith; M:D., Atlanta, Georgia 
Marshall M. Parks, M.D., Washington, D.C. 


P 
TION: Ophthalmologists $295, 
-hnicians. $150, Residents; Medical Stu- 
agents, Ort "students $100 with letter. Checks pay- 
“able to Emory University. Send to: Course Coordinators, 





James Richard, M.D., Oklahoma City, Oklahoma 1339 Clifton Road, N.E., Atlanta, Georgia 30322. 
William E. ‘Scott, M.D., lowa City, lowa 

Robert H. Spector, M.D., Atlanta, Georgia ALSO ANNOUNCING: 

Frankie W. Stegall, B.S., Atlanta, Georgia Second Annual F. Phinizy Calhoun, Jdr, M.D. Lecture - 
David Taylor, F.R:C.S., M.R.C.P., London, England December 1, 1980. : 

George ©. Waring, M.D., Atlanta, Georgia Sixth Annual Emory/Grady Eye Residents Alumni Meet- 





John Wright, M.D., Boston, Massachusetts ing - December 3, 1980. 














ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION 
and 
THE PALO ALTO RETINAL GROUP 
and 
DIVISION OF OPHTHALMOLOGY, STANFORD UNIVERSITY 


announce 


THE XVII PALO ALTO COURSE ON DIAGNOSIS & 
TREATMENT OF RETINAL & CHOROIDAL DISEASES 
FEBRUARY 16, 17, 18, 1981 Be 


Fairchild Auditorium 
Stanford University Medical Center 


THE THREE-DAY COURSE WILL PRESENT: 
. up-to-date information on retinal & choroidal diseases 


.. basic knowledge of retinal fluorescein angiography, fluorophotometry, ultrasonography, & laser photocoagulation 


a indications, results, & complications of photocoagulation 
. opportunity to use argon laser photocoagulator (optional) 


: FACULTY: 
Lloyd M. Aiello, M.D.—Joslin Clinic, Boston 
Lawrence V: Basso; M.D.—Palo Alto Medical. Clinic, Palo Alto 
Devron Char, M.D.—University of California, San Francisco 
Steven T. Charles, M.D.—University of Tennessee, Memphis 
Peter Egbert, M.D.—Stanford: University 
Robert M. Elisworth, M.D.—Cornell University, New York 
Robert L. Jack, M.D.—Palo Alto Retinal Group & Stanford University 
Francis A. L'Esperance, M.D.—Columbia. University, New York 
Hunter L. Little, M.D.—Palo Alto Retinal Group & Stanford University 
A. Edward Maumenee, M.D.—Johns Hopkins Hospital, Baltimore 
irene Maumenee, M.D.—Johns Hopkins Hospital, Baltimore ; 
G. Richard O'Connor, M.D.—Proctor Foundation, University of California, San Francisco 
Stephen J. Ryan, M.D.—Estelle Doheny Eye Foundation, Los Angeles 
Arthur Vassiliadis, _Ph.D.—Zweng Memorial Retinal Research Foundation. 


ADVANCE REGISTRATION IS REQUIRED: 
Course Fee: $400 (includes 2 lunches, buffet dinner, & the 4th Zweng Memorial Lecture Banquet) 
Registration is payable to: Zweng Memorial Retinal Research Foundation 
ee “4225 Crane Street 
aes Menlo Park, California 94025 
Course Coordinator: (415)323-0231 
22 Hours Category | credit CMA’s Continuing Education 















































Screen your patients with Synemed’s 
FIELDMASTER® 200 Visual Field 
Plotter—and rely on findings richer in 
information, broader in scope, than 
those obtainable witmany other visual 
field screening instrumert. 


The Mode! 200 stimulas pattern is 
sensitive to “edges,” pernitting sophis- 
ticated inferences about inderlying 
nerve function not possite with sparser, 
more ambiguous patterns. Enrichment 
of the glaucoma diagrosiic areas allows 
even sharper delineation-of scotomata. 
The unique Mosaic Monitor™ permits 
testing the central 5° in just a few 
seconds under automatic attention con- 
trol, with the results shown separately 
on the subject’s chart. 


For further examination, any of ten 
standard “mini” programmed presenta- 
tions of stimuli may be made, concen- 
trating on specific regions and functions, 
without needless reexamunation of those 
areas not in question, Far instance, one 
program examines only tne perimeter 
outside 25° eccentricity, another, only 
the central stimuli through 30° eccen- 
tricity. Non-standardiprograms may be 
installed at the owner's option. 

Standard features mclude: automatic 
retest of missed stimuli~patient control 
of “speed-up” capabiitytto shorten 
test duration—avoidance of rhythm arti- 
fact by addition of random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects)—cortinuous veri- 
fication of background ard stimulus 
luminance. 

When you're comparinz the 
FIELDMASTER 200 with what the com- 
patition has to offer—it'swhat you don't 
see that counts! 

















[] Please send me yaur Fieldmaster® 
Catalog. 


. £ Please have your representative 
S contact me. 





SYNEMED, INC. 


1215 Fourth St., Berkeley, 
CA 94710 415/526-5330 
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New services, publications, and meetings of importance to the practicing physician 


SERVICES 


Announcing 5 New CME Video Clinics from the AMA— | 
The AMA now offers five new Video Clinics: Acute 
Gastrointestinal Bleeding, Antibiotic Therapy in Office 
Practice, The Depressed Patient, Bronchial Asthma, 
and Alcoholism: Early Diagnosis and Management. 

Other Video Clinics available are: Headache, Vulvo- 
vaginal Problems, Practical Rheumatology, The Com- 
atose Patient, The Multiply Traumatized Patient, Neu- 
rological Examination, Dizziness, Backache, Neck Pain, 
and Hypertension. 

These AMA Video Clinics make CME convenient and 
inexpensive for the busy physician. There is no need for 
lengthy and costly out of town trips, no disruption to 
your practice. You can view the Video Clinics in the | 
comfort and privacy of your home, office, or hospital — 
alone or with your colleagues. 

AMA Video Clinics are intensive, in-depth study 
courses, sponsored and developed by the AMA Council 
on Continuing Physician Education in cooperation with 
leading medical schools and eminent authorities. Each 
Clinic is a complete package of CME, including color 
videotapes, study guide, and self-assessment tests. 

For complete information on the Video Clinic pro- 
grams, circle A on the Reader Information Card. 





| drugs, adverse reactions and precautions, interactions, 


dosage, and preparations. Other important information 
includes recommendations for drug selection that varies 
with the stage of the disease, concomitant drug therapy 
if indicated, nonlabeled uses of available drugs, investi- 
gational drugs that appear to have clinical significance, 
and relevant references. 

This 1,470-page reference is the most inclusive, objec- 
tive, and authoritative work on drug therapy you can 
use. It contains individual evaluations on over 1,300 
drugs, including 57 new entities. Price is $48 ($24 for 
residents and students). To order, write: Order Dept., 
OP-C75, American Medical Association, P.O. Box 821, 
Monroe, WI 53566. 








| PUBLICATIONS 


AMA-DE 4: Critical Evaluations for Your Crucial Deci- 
sions in Drug Selection—When the selection of the opti- 
mum drug is crucial, it is vital to have not only current, 





drugs, but also critical evaluations on individual drugs 
and comparative drug evaluations. On each count, 


AMA Drug Evaluations, Fourth Edition, is your best | 


source. 
The most useful and definitive book on drug therapy 


available today! AMA-DE 4 offers you information on 


complete, and authoritative information on available | 





indications for drug use, preferred drugs, alternative | 


The Physician and the Mental Health of the Child, 
Volume Il—A sequel to the popular first volume in this 
monograph series, this book assesses the psychological 
concomitants of physical and mental handicaps and ill- 
nesses in children who are treated by primary care 
physicians. It consists largely of edited papers from an 
invitational workshop attended by experts in child 
| development and mental health. Topics include mental 
| retardation, learning and cognitive disorders, autism, 
hyperactivity, language deficits, sight and hearing 
impairments, craniofacial malformations, cancer, renal 
disease, and child abuse. OP-079. $7.00 per copy. To 
order, indicate OP-079, title, and quantity desired. 
| Please enclose payment (payable to AMA) and mail to: 
Order Dept., AMA, P.O. Box 821, Monroe, WI 53566. 




















Guides to the Evaluation of Permanent Impairment — 
This AMA publication contains a series of practical 
guides for the rating of physical and mental impairment 
“of all systems ct the body. It will assist you in discharg- 
ing yeur. respensibilities to patients seeking benefits 
from agencies end programs serving the disabled. Each 
guide provides recommended percentage values related 
to the-criteria given. Numerical values offer a practical 
` means of expressing and calculating the extent of perm- 
anent impairment and encourage accurate, equitable, 
and uniform evaluation, OP-298. $10 per copy. To 
„order; write: Order Dept., OP-298, American Medical 
“Association, P.O. Box €21, Monroe, WI 53566. 


. Compaters:and Medicine— Published every other month | 


by the AMA Department of Applied Medical Systems, 
this newsletter provides information concerning medical 
computing:applications currently in use as well as appli- 
cations under development. Meetings and workshops 
held by state medical societies, medical specialty soci- 
eties, and other appropriate organizations involved in 
Various aspects of the computer's use in medicine are 
also neted. A cne-year subscription (six issues) is $12; 
a two-year subscription (12 issues) is $20. Write: 
AMA ‘Subscription Services Dept., 535 N. Dearborn 
St., Chicago, IE 60610. 


MEETINGS 


Design Your Own Program of CME at the 1981 AMA 
Winter Scientific Meeting, Atlanta, Georgia, January 
24-26,°1981 —The program of this AMA Winter Scien- 
tific Meeting allows you to tailor a program of continu- 
ing medical education bo your specific penta 
You can choose “from five major clinical curricula (GI 
4 Diseases, £ 











the five cl 

Choose breadth or de: ath. If you want an intensive, 
in-depth review*in a particular clinical area, attend three 
worksaops: eaca day in that clinical area. Or, if you 
want to refresh your knowledge in a number of major 
clinica! areas, select those workshops of interest to you 
from all five. 

Also featurec will be lectures by nationally known 
clinicians who will describe the new frontiers of medi- 
cine and present the newest concepts in clinical 
diagnosis and patient care. In addition, six symposia 
will be offered: Sports Medicine, Behavior Problems in 
Children, Orthopedics—Fractures, Diagnostic Problems 
in Mecicine, Chronic Mental Illness, and Alcoholism. 

For complete information, circle B on the Reader 
Information Card. 








AMA CME/Sailing Program—If you are a physician in- 
terested in sailing, this program offers a rare opportunity 
to combine top-flight continuing medical education with 
unforgettable hours of professional sailing. instruction. 
Beautiful Captiva Island in Florida will be the program 
site, from May 3-9, 1981. The CME program features 
two outstanding courses: Practical Rheuniatology and 
Update on Obesity. The sailing program, conducted by 
the staff of Steve Colgate’s famous Offshore Sailing 
School, includes four half-days of on-water instruction, 
eight hours of evening classroom instruction, and two 
half-days of sailing practice. Spouses are invited. For 
details, circle C on the Reader Information Card. 





READER INFORMATION CARD 


Dept. Update 

American Medical Association 
535 North Dearborn Street 
Chicago, Ilinois 60610 


A AMA CME Video Clinics 
B AMA Winter Scientific Meeting 
C AMA CME/Sailing Program 


Please print 


Name 





Address 





City/State/Zip 

































iig KAIN, removable device that 
lagnification of indirect viewing by 
2.5x without field loss, meee more precise 






ore as well a as providing improved stereopsis and small pupil penetration. 









le Attachment with clip-on eyepieces can be ordered for use on most existing 


op halmoscope. focused on the. 
us telescopic ophthalmoscope. 


KEELER OPTICAL PRODUCTS. INC. 
Name 













Hospital 


City/State/Zip wan 
CI Please have representative call. 
Please send further information on the Poole Telescopic 
Attachment. 
[C] Please send complete Keeler Product Catalog. 


456 Parkway, Lawrence Park industrial District, Broomall, PA 19008 
Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
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March 25 thru Murch 28, 1984 


The 1904 meeting will be 
o the mon streamlined, 
Informative and exciting 
inour history. 
This camming vec, the 
meeting wil 
“shores concentrated 


‘formatwith an Ail Star cast 


of foreign and American 


ophthalmologists: Technical 


and scientific exnibitors 
with the ‘atest develop- 
ments ay Oorthaimic 
equipment ond services 
will bean display from 
Wednex aay mru Saturday 







oo Denmark 
“Michas Blumer 
broei: ; 
Eric Arsett, MD. 
England 
Jan Worst, M.D 
Holland 
‘Edward costein, MD. 
South Africa 
‘John Pearce, M.D. 
“England 





“pal MD, 


DO NOT WRITE (N THIS SPACE — FOR STAFF USE ONLY 





AMERICAN 
(RA-OCULAR 
IMPLANT 
SOCIETY 


wure a new, 





Arthur Lim, M.D. 
Singapore 

Saburo Hayano, M.D. 
Japan 

Svyatoslav Fyodorov, M.D. 
USSR 

S. Peter Choyce, M.D. 
England 

Karl Jacobi, M.D. 
W. Germany 


Format: 


This year we will offer courses 
on Wednesday, March 25 
only. They will consist of 3 
separate 2 hour sessions, 
giving you the opportunity 
to attend 3 different 
courses in one day. as well 
as view the latest products 
and scientific developments 
of our exhibitors. Thursday, 
Friday, and Saturday will 
be devoted to lecture & 
symposia. No old repeti- 
tious material or “my lens” 
panels will be allowed. 
Abstracts will be accepted 
for presentatiohs, courses 
and posters through 
September 30, 1980. 


DT PDL AMT PD 


Century Plaza Hotel, Los Angeles. _ 


Courses: 


Below is a brief sampling of 


the many and varied 
courses fo be offered this 
year: 







Endothelial 
Photography Course- 
Kenneth Hoffer, M.D. 


Kelman Anterior Chamber 
Lens Course- 
Charles Kelman, M.D. 


Management of 
Lens Complications- 
Robert Drews, M.D. 


Use of Healon in the 
Anterior Segment- 
David Miller, M.D. 


Extracapsular Cataract 
Extraction with Intraocular 
Lens Implantation - 

John Pearce, M.D 


Cataract Extraction and 


Lens impiantation- 
C. William Simcoe, M.D. 


z PK MD aaa 








Extracapsular Cataract 
Extraction with Lens in the 
Bag-David Mcintyre, M.D. 


Credit: 
25 Hours: CMA-AMA Credit 
Category 4 





Nurses & Technicians 
Program: 

Two sessions covering 
Operating Room Pro- 
cedures and Ophthalmic 
Nursing pertaining to the 
office will be. offered on 
Wednesday, March 25th. A 
select faculty of RN's and 
M.D’s are warking hard to 
make this the best and most 
informative program ever. 


Special Ladies Program: 


For your enjoyment, this 
year we have planned 
creative, exciting and 
varied activities not offered 
at previous meetings. This 
program is not to be missed. 


REGISTRATION- U.S. INTRAOCULAR LENS SYMPOSIUM 


Prior to Feb. 47 
i AIOI Members, Fellows 
and Military $350 


After Feb. 17 
LI AIOIS Members. Fellows 
and Military $400 


EI Check here if you wish further information on the Ladies’ Program 
* Nurses and technicians’ fee includes attendance at general sessions. lunch, efc., as well as special Nurses’ and 


Technicians’ Course 


bach Registrant must fill cut a separate form. Cancellations. 90% 


postmark date of Feb. 17 Residents 


Intraocular Lens Symposium and send with this form to PO. Box 314 
please contact Century Plaza Hotel direct? 


O Residents $475 
L Non-Members $450 
] Ladies’ Program 


1 Residents $200 
—. Non-Members $500 
: Ladies’ Program 





L Nurses $450 * 
G Technicians $450° 


G Nurses $475* 
C Technicians $475°* 





refund prior to postmark date of Feb. 47, 10% refund after 


must have a letter from Chief of Department. Make check or money order payableto U.S. . 


0. Santa Monica, California 90403. For hotel reservations, 
y at Avenue of the Stars, Los Angeles, California 90067. Telephone (213) 277-2000. 


Toil free reservation number (800) 228-3000. When making reservations please indicate that you cre with the AIDIS. 


Name 
Address 
ONY ar elt cet 














ste. in fact, many contain 


h viscosity lubricating + 


film! Bx lusive use of a oe. 
ic solution can help lowér 


STERILE 
NDC 0058-0130-30 


HYPOTEARS™ 
Moisturizing 
Eye Drops 


1 fl oz (30 mi) 











POSITIONING DEVICE 
convaiescing from reconstructive 
ime surgery to wear frames 

img the healing process. Pads rest 
cheekbore without irritation, entirely 











Minimamorde: one card ($36.00) 


POST 

MYDRIATIC 
SPECTACLES 
Lowest price anywhere. 
Minimum order: 500 
500 @ 18¢ = $90.00 
1,000 @ 16¢ = $160.00 





ISHIHARA COLOR-BLINDNESS TESTS 


Accepted by leasing authorities as a simple and accurate method 
for discovering songenital color blindness of 2 types; total color 
blindness and red-green blindness, each cf 2 forms, complete and 
incomplete. These books should be replaced every 3 years. Fading 
affects accuracy” 38 plates. $69.50 








ideal for aphakic 
patients. Slips in back 
of frames. Adjustable 
wrap-around totally 
occludes side glare. 
REG.—$7.95/doz. 
(grey, green, amber) 
LARGE-—-$10.95/doz. 


(grey) 
POLARIZED 

—$27 .00/doz. 
Min. order: 4 doz. 


INSTANT SJ? 








| 


UNIVERSAL TRIAL FRAME II! 


e Lightweight sturdy construction The single stationary cell and 
for patient coreort triple rotating fron? cells allow 

| @ Temple, nosegece, and frame the frame to accommodate 
movement prowde smooth a total of four 38mm (1°) 
accurate adjustments and fine test enses 
fitting e Precisely engraved scales 

ə Variable horizoatal and vertical provide maximum legibility 
bridge movements; comfortable © P.D. 48mm to 80mm 












ADJUSTABLE 
PROFESSIONAL 

STOOL #23382 

Washable vinyl in 

| choice of 14 decorator colors. 
Square style welded steel foot 
ring. Chrome finish. Adjusts 
197-25". Carpet casters 

availatie at additional cost. $92.35 





PRO. ECTOR LAMPS 

CAX 130V-50W 

Fits all A.O.-type projector charts. 
Save 35-60% on competitive 
prices anywhere when you 
purchase lamps by the case 
$5.50 each lamp for 6-lamp case 
$4.50 each lamp for 24-lamp case 
Minimum order 6 lamps 


Prices showr ace sibiect to change without prior notice 


nose fit s Net weight 82 grams $125.00 
r ee ee ee S 


TO 


If 604 Mission St., San Francisco. CA. 94105 (415) 

OUT OF STATE CALL TOLL FREE: (800) 227-4814 

I Gentlemen: Please ship the following: 
— ISHIHARA COLDR-BLINDNESS TESTS 

i — Usdan Frame:Positioning Device(s) 

— Universal Trigi Frame HI 

— Stool(s) #23382. Color(s) 








U.S.Optical Specialties, inc. 
982-7966 fj 





Post Mydriatic Spec. 
—— Instant Sunglasses 
ao TQ. —1g..__.poi. 
—— Projector Lamps 








Name 
{Please Print} 
I Address | 
City. (ee E ee eee Ree, | 
G UPS F.C_B. our address (postage and handling extra) I 
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Utility...Class...Style 


Rodenstock's versatile Instrument 

Carriers feature: 

è Telescopic sliding tables which 
accommodate 2 to 3 individua! 
instruments. 

è Column mounts for an additional 
two to three instruments. 





è Modular construction to better 
adapt to the individual 
practitioner's needs. 

e Wide assortment of colors 
available for the Combiplan and 
Combistyle to meet your 
requirements. 








a 










T% è Adaptable to instruments To order, or for complete 
of other manufacturers. information, call toll free 
x e Unique, convenient (800) 237-5906. In Florida, 
2 accommodation of trial call collect (813) 443-2606. 
& lens sets. Coburn Professional 
e Numerous space and labor Products Division, 
saving devices to facilitate 1375 South Ft. Harrison, 
patient examination (e) Clearwater, Fla. 33516 





Combiplan 








WIWills Eye Hospital 


ANNOUNCES 
THE SIXTH ANNUAL 
OPHTHALMOLOGY REVIEW COURSE 


Marriott Motor Inn Hotel 
Philadelphia, PA 


December 8-12, 1980 


GUEST SPEAKER 
Jack T. Holladay, M.D. 
: Director: Vision Unit, Hermann Eye Center, University of Texas, Health Science Center at Houston 





























HOSPITAL FACULTY 


Juan J. Arentsen, M.D. Stephen B. Lichtenstein, M.D. 
~ William E. Benson, M.D. Joseph |. Markoff, M:D. 

Vitaliano B. Bernardino, Jr., M.D. Michael A. Naidoff, M.D. 

Joseph H. Calhoun, M.D. Ralph S. Sando, M.D. 

‘David H. Fischer, M.D. Peter J. Savino, M.D. 

Joseph C. Flanagan, M.D. Jerry A. Shields, M.D. 


Peter J. Savino, M.D., Course Director 


SUBJECTS 
Anatomy. & Embryology Optics & Refraction—Contact Lenses 
Anterior Segment Surgery Orbit, Eyelid, Lacrimal System 
Cornea & External Diseases Pharmacology & Therapeutics 
Glaucoma Physiology 
intraocular Inflammation & Immunology Retina & Vitreous 
Neuro-Ophthalmology Strabismus 
Ocular Pathology Trauma 


Ocular Tumors 


An AMA-CME 42-Hour Accredited Course 
Category |, Continuing Medical Education 


Tuition: $500.00 
Residents and Fellows: $250.00 
(with identification from their 
Department of Ophthalmology) 






Includes Reception-Dinner and five lunches. 
x [E Sm em me teat e‘ a a‘ e e a e t ttt m S m m a a a ee 


l REGISTRATION wilis ae Hospital Sixth Ophthalmology Review Course 








| Please make checks payed le to: will Eye Hospital, CME 


MAIL TO: ‘Dept. of Continuing Medical Education 
-Wills Eye Hospital, 9th & Walnut Sts. 


Tae PA 19107 


SoS 


.Simplost biomeftiic procedurg available. 
- Quick applanation of patene 

* Froeze and store A-scan image. 

* Easily measure diagnose and photog: 


af your convenience. 


Sonometrics- Being The Leader Is A Never Ending Commitment! 
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AUTOMATIC TANGENT SCREEN 


Thanks to the microcomputer you can offer 
high speed, low cost automatic visual field test- $ 
ing to every patient without a highly skilled L 
technician or a large equipment investment. 
The Automatic Tangent Screen lets you 
analyze central fields effortlessly, yet with 
the highest possible degree of accuracy. 

Affordable to any practice, the Automatic 
Tangent Screen comes with a user’s manual, 
patient response pushbutton, manual examina- 
tion wand, readout record forms, detachable 
power cord, and wall mounting hardware. 

The Automatic Tangent Screen can be made 
an economical asset to your practice. If you’d 
like more information, just complete and return 
the coupon below. 














Name: 











THe 
actrees COMPUTATION 
CN 2.2 2 eee eee Staten Se : COMPANY 
Phone: ( f i 5185 Mercury Point San Diego, CA 92111 


ae 714-560-6117 


University of Miami School of Medicine 
Department of Ophthalmology 
Bascom Palmer Eye Institute 


Announces the 


1980 NEURO-OPHTHALMOLOGY COURSE | 


December 10-13, 1980 
Key Biscayne Hotel 
Miami, Florida 


| Topics to be covered include: Optic nerve pathophysiology; New tests of visual function; Radiologic correlations of 
| pituitary and cavernous sinus masses; The child with poor vision; Visual fields; Neuropathology of brainstem and 
cranial nerves; Ocular myasthenia; Nystagmus diagnosis; Case presentations and discussion; Free paper 

presentations; Questions and answers; and others. 
| Faculty for the Course will include: 

Douglas R. Anderson, M.D. Richard Lindenberg, M.D. 

Robert B. Daroff, M.D. Judith Donovan Post, M.D. 

Noble J. David, M.D. D. Martin Regan, Ph.D. 

John T. Flynn, M.D: ae Norman J. Schatz, M.D. 

Joel S. Glaser, M.D. i Jonathan D. Trobe, M.D. 

and others 

Registration fee is $275 for practitioners and $150 for residents upon application from their Department Head. Mail registration 
fee payable to “Continuing Education in Ophthalmology, Inc.”, P.O. Box 610326, Miami, Flordia 33161. Course hours: 13, 
Category 1, AMA. ; 









Ys only o one word — 
e most advanced, 
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n system gives you all the advan- 
- the examining center that auto- 
mm lighting, fixation lighting and 

AutoSystem is ergonomically 
work with greater ease and effi- 
re possible. 





ading teaching institutions, hospi- 


use AutoSystem. You owe it to B Isel- diversatron 









































| SHEARI ING 


Beginning with the introducti on 
of the IOLAB Modei 101 lens 
in 1977, a surge of interest 
has developed among: 
ophthalmologists for posi- 
tioning intraocular lenses in 
the posterior chamber. 


The IOLAB Model 101 was 
introduced to the profession 
after extensive studies by 
Steven P. Sheann, M os of 


anufacuiring departmen 


This careful preparation 
resulted in a high rate of l 
acceptance. More than 20,000 
IOLAB Model 101 (Shearing) 
lenses have been implanted 

by America’s ophthalmic 
surgeons to date, and the 
Model 101 is the most pre- ¢ 
ferred posterior chamber lens ¥ 
today. 


MODEL 101 
elanlanme) @ltComuTivamelrctarens® 2) 
design. Overall leng 
13mm. 


MODEL 101B 
blue loops 
MODEL 101 


40° angle, blue loops. 
MODEL 101T 

12mm overall dimension with 

6mm optic. 


IOLAB Corporation 
695 West Terrace Drive 
San Dimas. Califorma 91773 


Telephone: 744-599-8347 
Toll Free: 800-854-1761 
Toll Free in California: 
CORPORATION 800-472-7770/472-7813 


CAUTION: 

investigational device. Limited by Federal 
law to investigational use 

The safety and efficacy of intraccular lenses 
is not yel established. 


TOLAR Corporation 1980 





The choice is yours. 










CORTISPORIN 


Oph almic Suspension Sterile O 


(polymyxin B-neomycin- 
hydrocortisone) 


The choice ophthalmic 
Sreparation, Cortisporin® 
Ophthalmic Suspension 
Sterile) and Cortisporin® 
Ophthalmic Ointment 
Sterile) are promoted to 
ophthalmologists only. 





The broad therapeutic 
spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which 
act against susceptible 
bacterial pathogens 


CORTISPORIN 
phthalmic Ointment Sterile 
(pcelymyxin B-bacitracin-neomycin- 
hydrocortisone) 


Patients also find relief 
from high cost. The two 
sterile forms provide con- 
venient day and night 
coverage at lower cost than 
most other brands of 
similar activity. 


commonly involved in the 
ophthalmic infections 
accessible to topical 
therapy.” Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs ane 
symptoms of inflammatior, 





CORTISPORIN® Ophthalmic Suspension Sterile 

{Polymyxir B—Neoryos-—Hydrocortisone) 

Each ec, contains: Aero morin® (Polymyxin B Sulfate), 10,000 units, neomycin sulfate 
(equivalentte 3.8 mg. neomycin base), § mg., hydrocortisone, 10 mg. (1%), thimerosal 
{preservatives COS, 

The vehicle contains tæ inactive ingredients cetyl alcohol, glycery! monostearate, 
liquid petrofatum, polyccy! 40 stearate, propylene glycol and purified water. 


HOW SUPPLIED: Battleof § ce with Sterile Dropper 


CORTISPORIN® Ophzhalmic Ointment Sterile 

(Polymyxir 8—Bacitracr—Neomycin—ydrocortisone) 

Each gram contains: Aesosporin® (Polymyxin B Sulfate), 5,000 units, bacitracin zinc 
400 units, neemycirsu Pte 5.mg (equivalent to 3.5 mg neomycin base), hydrocortisone 
10 mo (1%), special awhi petrolatum gs. 


HOW SUPPLIED: Tobe sf 1$ oz with éphthaimic tip. 


“INDICATIONS: Base on a review of these drugs by the National Academy ot | 
Sciences--National Research Council and/or other information, FDA has classi- 
fied the indications æ follows: 

“Possibiy” effective For the treatment of nonpurulent bacterial infections of the 
eye due towrgarismésensitive to the antibiotic ingredients of the drugs and when 
the antiintammaetore action of thehydrocortisone is indicated as in nonpurulent 
bacterial, vllergia, versal and phlycteneiar conjunctivitis; nonpurulent blepharitis: 
interstitial, atlewosiug, postoperative or acne rosacea keratitis; superficial 
chemical and thearme burns of the cornea, 

Final classification of the less-than-effective indications requires further 
investigation. 




























and inhibits corneal 
neovascularization. 


CONTRAINDIGATIONS: These products are cortraindicated in acute purulent con- 
junctivitis and DSlepharitis, tuberculous, fungal ef viral lesions of the skin‘ or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the posterior segment of the eye. They ars aliso contraindicated in these indi- 
viduals who have shown hypersensitivity to any af their compenents. 
PRECAUTIONS: Extended ophthalmic use of topical steroid aherapy may result in 
glaucoma with possibile damage of the optic nerves, posterior subcapsular cataract 
formation, or may aid in the establishment ofsecondary ocular infections trom 
fungi or viruses liberated from ocular tissues. f is advisable: that intraocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perto- 
ration has been known to occur with the use of topical ‘steroids. As with any 
antibiotic preparation. prolonged use may result in the overgrowth ef nonsusceptible 
organisms, inclading fungi. Appropriate measures should be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalense of persons allergic to neomycis. The possibéity of such a reaction 
should be borne in mind. 


Complete literature available on request from Prefessiona!l Services Dept. PML. 
r Burroughs Welicome Co. 


Research Triangle Park 
Wellcome / North Carolina 27709 























“OCULOPLASTIC-ORBITAL UPDATE 











MARCH 5,6,7, 1981 


UNIVERSITY OF SOUTH FLORIDA 


Department of Ophthalmology 
Tampa, Florida 


GUEST FACULTY 


Arthur S. Grove, jr., M.D. — Boston 


Charles R. Leone, Jr., M.D. — San Antonio 


Clinton D McCord, Jr., M.D. — Atlanta 


Orkan G. Stasior, M.D, — Albany 
Richard R. Tenzel, M.D. — Miami 
Allen M. Putterman, M.D. — Chicago 


Robert R. Waller, M.D. — Rochester 


This course is offered to provide the 
practicing surgeon with a sound clinical 
foundation in the current diagnosis and 
management of orbital disease and other 
problems of the ocular adnexa. Topics 
include: cosmetic and cancer surgery of 
the eyelids, surgical treatment of ptosis, 
lacrimal surgery, and newer techniques 


USF FACULTY. 


W. Sanderson Grizzard, M.D. 
Lawrence R. Muroff, M D. 





in the evaluation of orbital 
Registration fee $250.00 


disease. 


($125.00 Residents and Fellows) 


Contact: James Az Rush; M. 
Oculoplastic-Orbital. Updat 
College of Medicine, MDC 


D., 
e, USF 
Box 21, 


Jay 3. Older, M.D. 
James A. Rush M.D 
Elise Torczynski, M.D. 


Tampa, Florida 33612, (813) 974-2030 or 


974-2031. 


Leo Bores, MD 
Edward Cotlier, MD 
David Hiles, MD 
Herbert Kaufman, MD 
James Kingham, MD 
Donald Mousel, MD 


Gary 


Santa Fe 






Tampa Area Attractions 
Busch Gardens, Walt Disney World, Suncoast Beaches 


THIRD ANNUAL 

DALLAS SPRING OPHTHALMOLOGY SYMPOSIUM 
MARCH 13, 14, 15, 1981 

FAIRMONT HOTEL 
VISITING FACULTY 


New Haven 
Pittsburgh 
New Orleans 


Tampa 
Reno 


Fish, MD 


DALLAS, TEXAS 


Marshall Parks, MD 
Gary Rogers, MD 
Ronald Smith, MD 
Walter Stark, MD 
William Tasman, MD 


Columbus 
Los Angeles 
Baltimore 
Philadelphia 


DALLAS FACULTY 
Priscilla Berry, MD 


Dwain Fuller, MD 
William Hutton, MD 


John 


*REFRACTIVE SURGERY (Friday, March 13) 


- Radial Keratotomy (Theory, Animal Studies, Technique, Human Results, Proposed Collaborative Study), Keratophakia, Keratomileusis, 


-Epikeratophakia, Intraocular Lenses ` 


Lynn, MD 


TOPICS 


*PEDIATRIC ANTERIOR SEGMENT SURGERY (Saturday, March 14) 


New Approaches to Congenital Cataracts, Subluxated Lenses, Secondary Membranes, Anterior Vitrectomy, Management of Pediatric 


Ocular Trauma 


*UPDATE ON RETROLENTAL FIBROPLASIA (Sunday, March 15) 

Historical: Perspectives, Differential ‘Diagnosis, Medical Treatment, Surgical Treatment, Medical-Legal Implications 
Sponsored by: 

Children’s Eye Care Foundation 

Presbyterian Hospital of Dallas 

Children’s Medicai Center 
Retina Foundation of the Southwest 
Texas Ophthalmological Association 
Accreditation—Category 1 


Fee--$250.00—includes course, luncheons, and evening activities 75.00 (Residents with letter from Department Chairman) 


Everett Moody, MD 
William Phelps, MD. 
William Snyder, MD 
David Stager, MD 
Albert Vaiser, MD 


For further information please write or call: 

A. Webb Roberts Center for Continuing Education. -. 
3500 Gaston Avenue, Dallas, Texas 75246 ; 

(2198202317 ; : 








Washington, DC 


Haag-Streit Service, Inc. was establi- 
shed inthe United States in 1962 with a 
primary mission... provide preventive 
mainteaance and repair services for al! 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 
ter of a million dollar inventory of spare 
parts arid precision tools. Itis staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 


least 6 vears, plus field work in Europe, 
before qualifying for service in the U.S. 


From December 1980, through 
March, 1981 we will be making ser- 
vice calls in Southern California and 
Nevada. If you would like a service call, 
please reply by December 10, 1980. 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter ər any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
Originat Slit Lamp 900 and repair capabilities of Haag Streit 
Serviceare available to you. 


Simply ‘ill in the coupon and send it in, 
or give us a phone call and have your 
If you own an original Haag-Streit pro- serial numbers handy. 
duct, you are assured that the highest 
quality is built into it. The same is true (if you don’t own Haag-Streit instru- 
for the service we provide. ments, isn’t it time you did?) 








-— === -\-—=====—5 


1 HAAG STRETS“P VISE 


Whith Baeg-Streit  — fe 
instruments would y 
you ketohave 


Í sermcell? 


6, Industrial Park 
Waldwick, N.J. 07463 U.S.A. 
(201) 445-1110 


| : ervicing: in so far as possible, we will comply: MOTU WETH FR SAT l 






















(vidarabine 
ophthalmic 
ointment), 3% 


Yira-A 


Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each. gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
ase. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
“thesis. Vira-A is rapidly deaminated to arabinosythypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
‘Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
= there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
. the gastrointestinal tract to Ara-Hx. 

; In contrast to topical idoxuridine, Vira-A demonstrated less 
ae toxicity in the regenerating corneal epithelium of the 

~ rabbit. 
‘Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
‘cated for the treatment of acute keratoconjunctivitis and recur- 
-rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira~A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
“when toxic. or hypersensitivity reactions to idoxuridine have oc- 
~-gurred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
“has not been established. f 
The clinical diagnosis of keratitis caused by Herpes simplex 
-yirus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
-uncontrolled clinical trials, an average of seven and nine days of 
“continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlied 
“trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
“percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

< The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone. or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without.an increase in adverse reac- 
tions. 

< Normally, corticosteroids. alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira~-A Ophthalmic Ointment, 
8%, is administered concurrently. with topical corticosteroid 
_ therapy, corticosteroid-induced ocular side effects must be con- 
-o sidered. These include corticosteroid-induced glaucoma or cat- 
“ aract formation and progression of a. bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
| Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 

“teratogenic in rats.and rabbits. Ten percent. Vira-A ointment ap- 



















plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10°% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal. damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is smali, and the drug relatively insoluble. Its ocular penetrat on is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be usec only 
when clearly indicated. 

it is not Known whether Vira-A is excreted in human milk. As a 
genera! rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell fine). 
Thus far, i vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
may be capable of producing mutagenic effects in male germ 
cells. 

It has aiso been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a Statistically significart in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developec kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira~-A Ophthalmic Dint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punstate 
keratitis, pain, photophobia, punctal occlusion, and sens'tivity 
have been reported with Vira-A Ophthalmic Ointment, 3% The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects. cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the vapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-167 7-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied stere in 
ophthaimic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 

PARKE-DAVIS 
Division of Warner-Lambert Company 


PD-JA-2320-1-P (5-78) - ‘Morris Plains, NJ 07950 


LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
VIRUS KERATITIS 


wa > 


Previously. 
untreated 


mtn mttaer ni 


75% had been 
resistant or 
hypersensitive 


but is also effective 

in patients resistant or 
hypersensitive to or 
intolerant of IDU* 








mamas P aar. 











BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 


THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 


January 5 through February 27, 1981 
Twelfth Annual Session 


-| This course consists of lectures, laboratory dissection, and demonstrations | 


by an experienced faculty of ophthalmologists and basic scientists. It is a 
directed toward the requirements of residents and prospective residents in | 
ophthalmology. ae 


The curriculum includes: 


Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology ` Immunology 

Medical Ophthalmology Visual Fields 

Retinopathy Optics 

External Disease Refraction 

Pharmacology Embryology and Genetics 


n Tuition is $1200.00. For further information and application forms, please write: Richard S. Ruiz, | 


| M.D., Chairman, Department of Ophthalmology, Basic Science Course, Hermann Eye Center, 1203 
~ Ross Sterling Avenue, Houston, Texas 77030; phone (713) 797-1777, ext. 308-309 or (713) 


| 792-5920-22. 





It's happening now with 
significant freeuency, with the 
sharply-tacressirgy national 
demand for Varilex 2 pro- 
gressive power lenses, 
Satisfied pacients are 
spreading the word about 













Varilux 24enses — and others 
seek out the practitioners who 
offer thern. 

Vartlux 2is a general- 





purpose lens tha: provides 
better, more natural vision at 
near, intermediate, and dis- 
tance. I: has a snmoth pro- 
gression of power vertically 
and peripheral vision is both 
usable and corafortable. 











at Varilux2 can do, 





bifocals cant. 


Word-of-mouth referrals from delighted presbyopes can substantially increase your practice. 


Varilux 2 justifies.a 
higher price. So you can sub- 
stantially increase your office 
income and combat inflation 
while providing better vision 
for your patients. 

Varilux 2 lenses are 
available in clear glass, Photo- 
gray,” and Photogray Extra™ 
glass, and Orma® hard resin 
which can be tinted in any of 
today’s fashion colors. 


We help you succeed. 
We give you solid support with 


expert professional counsel- 
ling, effective newspaper ad- 


introductory price, that demon- 
strates to your patients all the 
vision advantages of Varilux 2. 


vertisements for your own 
use, and hard working patient 
literature for your office. Anda 
colorful new audio-visual cas- 
sette” is available, ata special Send coupon teday. 
elie ee ee e n a as 


Multi-Optics Corporation, 1153 Ð Triton Drive, Foster City, CA 94404 


C Please sendinformation on how to order the new Varilux 2 audio-visual 
cassette patient presentation. 

(i Please sendme more information about Varilux 2. 

(3 Please havea Varilux 2 counselor stop by. 

C Please send:me your 1980 consumer advertising program to help me 
promote the Varilux 2. 


Name Office Name 7 





01 





Address State Zip Pime 


Photogray and Photogeay Extra are registered trademarks of Corpang Glass Works. ” Prepared by AV Scientific Aids, 


VARILUX 2: 


The beautiful alternative to bifocals. 








WE CUT CORNERS TO BRING YOU 
A BETTER MICROSURGICAL SPONGE, 


Introducing the Microsponge® Teardrop, a new microsurgical sponge shaped like 
a teardrop. We designed it smooth, rounded and without corners for a very practical 
reason: it won't snag on the suture. We also added an extended, thin tip to aid in 
precise application on the surgical site, and trimmed the body to lessen the possibility 
of obstructing vision through the microscope. Despite its compactness, the 
Microsponge Teardrop absorbs more liquid than other leading microsurgical sponges 
we tested.” 

For a smoother surgical procedure with less annoying disruptions, use the new 
Microsponge Teardrop. See your Alcon Surgical Representative or contact us directly. 


*Test results available on request. 


3 
[Alcon Surgical 
Surgical Products Division 
Alcon Laboratories, Inc. 


P.O. Box 1959 
Fort Worth, Texas 76101 


Danvers, 
_ Phone: 6 


“surgical instrument incorporates many 
es of the Clinitex Machemer/Parel 
anterior segment and vitreo retinal 
uts and aspirates with an oscillating 
tion. Aspiration can be automatic or by 
des handpiece with cu tting-aspirating 
ttery charger, and autoclaving tray. A 
on Of Miceo-infusior ports and needles, fibre optic 
obes, sclerotomes, cannulas and trocars|gives a choice of 
bproaches - open sky, limbal, pars plana. 
Clinitex; Parel STAT will provide the hospital or surgeon witha 
oven and affordable cutting-aspirating instrument, and a safer 


ethod than spenge and scissors. Phone or write for 
ormation or a demonstration. 


y spend a fortune on extras 
may never use? 


or Segment 
Alternative. 








STRABISMUS SURGERY 


SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
APRIL 23 and 24, 1981 


_ A comprehensive course emphasizing up-to-date oper- 
ative indications, techniques and post-operative man- 





agement in the surgery of strabismus. 
FACULTY 


DIRECTOR—JOHN S. HERMANN, M.D. 





ANTHONY R. CAPUTO, M.D. 
HOWARD EGGERS, M.D. 

PHILIP KNAPP, M.D. 
DONELSON R. MANLEY, M.D. 
ROBERT C. REINECKE, M.D. 

SARA SHIPPMAN, C.0. 
SUZANNE VERONNEAU-TROUTMAN, M.D. 





LECTURES, FILMS and VIDEO-TAPES 


AMA-CME Credits, Category 1: 16 






| Registration fee: $200.00 Limited enrollment 


For registration and additional information, 
please write: 





Jane Stark, Registrar 

Post Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 





FLORIDA MIDWINTER SEMINAR 
IN OPHTHALMOLOGY 
February 1-4, 1981 
Doral Beach Hotel 
Miami Beach, Florida 
PRACTICAL ADVANCES 
IN GENERAL OPHTHALMOLOGY 


Faculty 


University of South Florida 
College of Medicine, Tampa 


University of Miami School 
of Medicine, Bascom Palmer 
Eye Institute 

William Biersdorf, Ph.D. 

W. Sanderson Grizzard, M. D. 
James Rush, M. D. 


William Culbertsor., M. D 
Lee R. Dufner, MD. 
Ralph Kirsch, M. D 
Jane Kivilin, M. D. 
Robert Osher, M. D. 
Paul Palmberg, MD. 
Alfred Smith, M. D: 


University of Florida College 
of Medicine, Gainesville 


Paul Romano, M. D. 
Jonathan Trobe, M. D. 


The Florida Midwinter Seminar in Ophthalmology and Otalaryngology is 
co-sponsored by the University of Florida College of Medicine (Gaines- 
ville), the University of Miami School of Medicine (Miami), and the 
University of South Florida College of Medicine (Tampa). The program is 
accredited by the Council on Medical Education of the American Medical 
Association, Category | of the Physician’s Recognition Award. Registra- 
tion fee is $225 for practitioners and $100 for resident upon application 
from their Department Head. Mail registration fee (U.S. dollars only), 
payable to “Florida Midwinter Seminar”, 405 Northeast 144th Street, 
Miami, Florida 33161. Special reduced rates have been arranged with 
the Doral Beach Hotel, 4833 Collins Avenue, Miami Beach, Rorida 
33140. 





THIRD ANNUAL WINTER SEMINAR 
OF THE MIAMI 
OPHTHALMOLOGICAL SOCIETY 


WILDWOOD INN, SNOWMASS AT ASPEN 
January 11-18 1981 


Faculty: Charles C. Barr, M.D. 
A. Jan Berlin, M.D. 
Ronald M. Burde, M.D. 
Michael A. Callahan, M.D. 
Henry Hirschman, M.D. 
Mary Lou Lewis, M.D. 
Anthony B. Nesburn, M.D. 
S$. Anthony Wolfe, M.D. 
& Others 
Approx 30 hours Category | 
CME credit applied for DCMA. 
Tuition $300 for practitioners 
$150 for Residents & Houseofficers 
with a letter from their chiefs 
For Information Contact: 
David J. Singer, M:D., FACS 
1160 Kane Concourse Suite 302 
Miami Beach, Florida 33154 
-or-call 
305-861-4946 9 AM-4 PM EST 


COHERENT INTRODUCES 


DIOPTRON ULTIMA 
DIAGNOSTIC EYE COMPUTER 


THE ULTIMATE 
@):11 17A CO] 

















A significant contribution to ophthalmic surgery. 


‘New Grieshaber MPC Automated Microscissors, 
from 20-sauge tip to dual-function foot control, 
are designed to do one job with distinction: 
‘Membrane peeling and cutting. The design 
eliminates the tension movement inevitable 

in hand-controlled scissors. 


As inall Grieshaber instruments, the proof of 
qual ity is in the cutting. The fixed distal 

olade is specially shaped to peel or position 
‘membraneous tissue, while the proximal 
Slade moves to make the cut when the foot 
‘control i is oressed. Single stroke or variable 

speed continuous cutting can be selected 
‘on the remote control. 


Developed by Robert Machemer, M.D., and 
tested extensively by vitreous surgeons, 
MPC Automated Microscissors are now 
available directly from Grieshaber in the U.S. 
Write or call for our detailed brochure and 
ordering information. 


GrieshabersCo. 


4056 Trenton Rd., PO. Box 807, Fal Isington, PA 19054 
Tel ephone (215) 547-7676 

















Grieshabver is here! 





If you trace it to one of these common problems... 


Acute bacterial 
conjunctivitis * 
Marked by itching 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent discharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ulcer* 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt in- 
stitution of therapy is 
vital to avoid pessi- 
ble visual difficulty. 


“When due to susceptible microorganisms. 


Gantrisin® suttisoxazole diolamine/Roche indications: Conjunctivitis. corneal ulcer, other superficial ocular inf 
Ophthalmic Solution. Ophthalmic Ointment tions due to susceptible microorganisms, as adjunct in systemic sul- 


Before prescribing, please consult complete product information,  O2™de therapy of trachoma. — 

a summary of which follows: Contraindications: Hypersensitivity, 
Precautions: Incompatible with silver preparations, inactivated by 
para-ammobenzoic ace in purulent exudates: may increase growth 
nonsusceptible organisms, inciuding fungi. Ointment may retard 
corneal healing. Discontinue use if undesirabie- reactions occur. 











watch it respond to : 
$ © © 


sulfisoxazole diolamine 
Ophthalmic Solution 
and Ophthalmic Ointment 


Effective treatment for conjunctivitis, 
corneal ulcer and other infections due to 
susceptible microorganisms, such as- 
Staphylococcus aureus 


Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxazole diolamine—generally avoids sig- 
nificant stinging or burning 


Ophthalmic Ointment—also conthising 
4% sulfisoxazole diolamine—provides more 
sustained contact with the ecular infection 
and is particularly y appropriate for miht- 
time therapy 


A Brief Summary of the product infor- 
mation, below, provides precautions 4 a d 
contraindications 





Main photo taken with the Carl Zeiss photo:slit lamp. 


tion: Solution: 2-3 drops in eye 3 or more 
“Otto contaminate dropper. Ointment: smail 
‘cOpjurctival sac 1-3 times daily and at bedtime. 


Roche Laboratories 
Division of Hoffmann-ta Roche In 
Nutley, New Jersey 07710 


mith: dropper. Ointment. va-oz tubes. 














































































































Vasocon-A 


(naphazoline HC] 0.05%, antazoline phosphate 0.5%) 


relieves itching fast. 


For most patients with allergic conjunctivitis, itching is the 
number one complaint. And no amount of rubbing or scratching 
will relieve this maddening itch. 

Vasocon-A relieves itching fast, and quickly clears redness and 
irritation associated with allergic conjunctivitis. And Vasocon-A 
doesn’t leave a crusty, uncomfortable residue on your patients’ lids 
—so they are more likely to follow your dosage l 
instructions. 

Whether you prescribe it for chronic, long-term 
conditions or those of a recurrent seasonal 
nature, Vasocon-A lets you avoid the side effects 
associated with the extended use of topical 
steroids. 

For prompt relief of itching, prescribe the 
number 1 topical antihis- 
tamine/decongestant... 
Vasocon-A. It’s the “most 
wanted” product for the 
relief of itching...the 
number 1 complaint of 
allergic conjunctivitis. 












Gopervison 


rVision Pharmaceuticals inc. 
PO. Box 367 
San German. Puerto Rico 00753 USA 


* ININCATIONS: Based on a review of a related combination of drugs by the National Academy of Sciences - National’ Research Council and/or other 
information, EDA has classified the indications as follows: “Possibly” effective: For relief of ocular irritation and/or cougestion or for the treatment of 
allergic, inflaximatory, or infectious ocular conditions. Final classification of the less-than-ef fective indication requires farther investigation. 


















CONTHAINDICATIONS: bh A anbeaitpe i to one or more of the components of this preparation. WARNING: Do not use in presence of narrow angie glaucoma. 


productis sterile when packaged. To preve inati i i Be : í 
ti i 2 i f vi i occur: 
“aocular pressure, systemic effects due to absorption (i.e., hypertension, cardiac irregularities, hyperglycemia). DOSAGE: One 
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= 4eonardo do Vinci sta: 


= Siximproved softlens — 
-series from Bausch & Lomb, 
— Scientific leadership — 
made them possible. 
= Spincasting po A 
l madethem reproducible. 













_ Leonardo da Vinci conceived the idea of 
. a contact lens filled with water about 

_It was a long time until we 
work, but since then, 










soft lens advances, resulting 
series, have been announced 
asch & Lomb. They are for three 
very different kinds of patients, but they 
have a great ceal in common, too. For 
example, they are all spincast... an 
advantage you get only from Bausch 

& Lomb. A technique that gives you 
incomparable reproducibility. 

All of the new lenses are easy to fit, 
with the fami iar FIRST FIT method. 
And all of them have the extra quality, 
the technical sophistication you expect 
from the leader in soft lens science. Most 
important, they all previde greater 
comfort and acuity for more of your 
patients! In the years to come, you can 
expect more of the same. Continuing 
improvements, advances from the 
leader, Eausch & Lomb. 


Data on iile at ausch & Lamb. 
See next page forbrivet summary Of prescribing information. 














Better vision for your hyperopes 


and b s: +B d +B4, 
More efficient and effective sae sd 2an TR 


aftercare for your aphakic 
patients: +H3 and +H4. 















For your myopes, the thinnest 


Improved Low Plus B3 and B4 series 
| lenses have larger optical zones and. 
a seem reduced center thicknesses. Thatalladds © 
Bausch & Lomb High Plus soft up to improved visual acuity, plus 
lenses— +H3 and +H4 —are greater comfort and better positioning, 
i. improved in almost every respect, too. FIRST FIT PLUS assures quick lens 
ith a center thickness of 0.035mm, so you can fit more patients with selection. 
)3 and O¢ series lenses arethe thinnest soft lenses after cataract surgery. 
ou can prescribe. They have half the Visual acuity is improved, posi- | 





















uckness and twice the oxygen trans- tioning is stable, corneal coverage 
ussibility of cur Ultra-Thir. lenses! is complete and the optical zoneis | 
et they have excellent durability and 13% larger. Fitting is extremely | 
indling ease, anc fitting, with FIRST — rimesefhrienr neinn EIDCT err | 
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A BAUSCH & LOMB SOFLENS* (potymacon) Contact Lenses 





BRIEF SUMMARY (For full prescribi information see 
package insert.) VISION CORRECTION USE 
“> FRDIGATIONS: SOFLENS Contact Lenses are indicated for vision correction use 
=o jp-persons with non-diseased eyes and in aphakia, CONTRAINDICATIONS: 
-| SOFLENS Contact Lenses are contraindicated in the presence of any active 
untreated infection or abnormatity of the anterior segment of the eye 
WARNINGS: Abrasions and Infections ~-if a lens becomes less comfortable 
2 oo than it was when first placed on the wearer's cornea, the lens should be 
`i romoyed immediately and the wearer's eye and the lens examined for the 
possible presence of a foreign body, if any eye abrasion. ulceration, istitation or 
infection is present ar any abnormal eye condition ts observed concurrent with 
Jens wear the tens shouid be removed immediately and a physician consulted. 
“Aphakic Patients: Aphakic patients should not be fitted with SOFLENS 
Contact Lenses during the postoperative period until, tn the opinion of the 
surgeon, the eye has healed completely. Lens Care and Handling: Persons 
who require only vision correction and whe would not, or could not adhere to the 
°° recommended daily care of SOFLENS Contact Lenses or who are unable to 
place and remove the lenses should not be provided with them. Failure to 
i foligw handling and cleaning instyyctions could lead to serious eye infections 
which might result in corneal ulcers. Malfunction and rusting of the metal 
interior ot the BAUSCH & LOMB" Disintecting Unit | (ASEPTOR®} as well as 
discoloration and cracking of the lens case has been reported after varying 
periods af use. H such occurs, appropriate replacement is indicated to avoid 
interference with the disinfection procedure. Keep the BAUSCH & LOMB™ 
Disintecting Unit {ASEPTOR®) and H (ASEPT RON} clean and dry at all times. 
i Medicants and Eye Drops: When the lenses are used by persons requiring 
‘only vision correction no ophthalmic solutions or medicants should be used. No 
iv gonwentional (hard) contact fens solutions and eye drops, except BAUSCH & 
LOMB™ Lens Lubricant should be used by SOFLENS Contact Lens wearers 
prior to placement, or while the fens is in place, on the eye. Also, no solutions, 
©: including conventional (bard) contact lens solutions should be used. Only 
“daily cleaner, lens lubricant, saline, and the solution made from the 
SOFLENS™ Enzymatic Contact Lens Cleaning Tablets are to be used on a 
©“ SOFLENS Contact Lens when the tens is off the eye. Wearing Restrictions: 
SOFLENS Contact Lenses when used only for vision correction should be 
femoved before sleeping or swimming and in the presence of noxious and 
“jnritating vapors. Insufficient lacrimal secretions or hypoesthesia may be 
restricting factors to the wearing of soft contact ienses. PRECAUTIONS: 
Storage —-SOFLENS Contact Lenses must be stored ONLY in saline solution or 
BAUSCH & LOMB™ Sterile Disinfecting Solution. if teft exposed to air the 
lenses will dehydrate, become brittle, and break readily, if a lens dehydrates. it 
should be resoaked in saline solution or BAUSCH & LOMB™ Sterile 
Disintecting Solution until it retums to its soft, pliable state which may take as 
long as torty minutes. Satine solution must be used DAILY for cleaning, stoning, 
and disinfection of lenses. The casrying case must be emptied and refilled with 
fresh saline solution just before disinfecting the lenses. Lens Handling: 
» Hands must be washed, rinsed thoroughly, and dried with a lint-free towel 
before handling the lenses. Cosmetics, lotions. soaps, and creams must not 
come in contact with the lenses since eye irritation may result. It hair spray is 
used while the lenses are being worn, the eyes must be kept closed until the 
hair spray has settled. A SOFLENS Contact Lens may be damaged by nicking or 
fearing if care is not exercised during placement on or removal from the eye, 
replacing or removing it from the carrying case or in the cleaning process. 
Disintecting: Saline solution must de used DAILY for cleaning, storing, and 
disinfection of lenses, After removal from the eye, the SOFLENS Contact lens 
mast te rubbed gently with Daily Cleaner then rinsed with saline solution to 
“remove mucus, and film from the lens surface, The BAUSCH & LOMB™ Lens 
“Cartyinig Case (LENSGARD™) must be emptied and refilled 74 full with fresh 
saline solution just before disinfecting the lenses and must always be tightly 
«i closed to prevent leakage of saline from the case and subsequent dehydration 
ofthe lenses. In order to remove protein deposits which may form on the tenses., 
wearers should use the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets 
according to the directions for use which accompany the tablets. To help 
remove fear tesidues and mucus as well as other deposits that tend to 
accumulate on the lens surface, patients should use Daily Cleaner according 
tothe directions for use which accompany the product. Disinfecting with a 
BAUSCH & LOMB™ Disintecting Unit 1 (ASEPTOR®) or il (ASEPTRON™) is 
necessary to kill microorganisms. if a BAUSCH & LOMB™ Disinfecting Unit I 
“{ASEPTOR®) or tH (ASEPTRON™) is not available, Jenses may be disinfected by 
immersing your lenses in BAUSCH & LOMB™ Saline Solution in the carrying 
+: gase and dropping the sealed case into a pan of already boiling water Remove 
the pan from heat after ten minutes and allow the water to cool before 
removing your lenses. When this boiling method of disinfection is used, the 
lenses can be damaged if the boiling water ts allowed to completely evaporate. 
“Chemical disinfection with BAUSCH & LOMB™ Sterile Disinfecting Solution 
~~ has been tested microbiologically and shown to be an effective disinfection 
rocedure for the SOFLENS hydrophilic contact fens. f chemical disinfection is 
“yged the SOFLENS hydrophilic contact lens must be cleaned and rinsed daily 
with BAUSCH & LOMB™ Sterile Daily Cleaner and BAUSCH & LOMB™ Sterile 
Disintecting Solution. The lens carrying case must beemptied and refilled with 
fresh BAUSCH & LOMB™ Sterile Disinfecting Solution prior to disinfecting the 
Jens, Fresh BAUSCH & LOMB ™ Sterile Disinfecting Solution must be used daily 
for storing and disinfecting the lens. WARNING: BAUSCH & LOMB™ STERILE 
DISINFECTING SOLUTION SHOULD NOT BE USED WITH HEAT. Fluorescein: 
Never use. fluorescein while the patient is wearing the-lenses because the 
lenses will become discolored. Whenever fluorescein is used, flush the eyes 
_'yathesteriia normal saline solution and wait at least one hour before replacing 
© the lenses, Earlier replacement may cause the lenses to absorb residual 
fluorescein ADVERSE REACTIONS: Serious corneal damage may result from 
wearing a SOFLENS Contact Lens which has been soaked in a conventional 
“> gontact lens solution. Eye irritation may occur within a short time after putting 
“can a hypertonic lens. Removal of the lens will relieve the irritation. A fens 
adheres very rarely to an eye as a result of sleeping with the lens on, or wearing 
"a hypotdnic lens. If a tens adheres for any.reason. apply fresh saline and wait 
until the lens moves freely before removing it. Clinical studies indicate that 
corneal edema, as manifested by symptoms such as rainbows, halos around 
lights, or foggy vision, may occur in less than 5% of SOFLENS Contact Lens 
wearers. 1E these symptoms occut the lenses should be removed and 
professional consultation obtained. Excessive tearing, unusual eye secretions, 
and photophobia are nat normal. ff these symptoms occur, the patient should 
be examined to determine their cause. Neovascularization of the comea has 
been observed in some aphakic patients fitted with the SOFLENS Contact 
Lens, which may require discontinuation of the lens. Medical consultation 
should be obtained in such an instance. 
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FOR SALE 
OPHTHALMOLOGY PRACTICE: 


Owner leaving active busy 
general 24-year ophthal- 
mologic practice for full 
industrial position. 
Upstate Rochester, New 
York (University of Roches- 
ter Medical Center area). 
Option to buy practice and 
relocate, maintain same lo- 
cation with independent 
practice, 
with well established mid- 
dle aged ophthalmologist 
at same location. 


Write Harold J. Louis, M.D., 
Alexander Street, 
Rochester, NY 14607 or 
telephone (716) 232-2468 











OCULOPLASTIC 
SURGICAL 
FELLOWSHIPS 


of the 
New York Medical College 
Westchester County 
Medical Center 


















Pre/Post-op care 
Surgical Assistance 
Liability Insurance 
Staff Appointment 
Artificial Eye Lab 
Clinic Responsibility 
Limited Funding 
Locum Tenens 


Applications 1981 & 1982 















or association 




















Inquiry & Applications: 

Ms. P. Tamkin 

c/o P. Guibor, M.D. 

630 Park Avenue 
New York, NY 10021 
(212) 734-1010 
















RETINAL DETACHMENT SURGERY 
STRATEGY AND TACTICS 


MARCH 13-14, 1981 


14 HOURS CME | 














SPONSORED BY 
MANHATTAN EYE, EAR & THROAT HOSPITAL 





A detailed unified approach to retinal detachment repair 
centered around the exoplant technique of buckling will be 
presented. The two day lecture series is designed for 
practicing ophthalmologists and residents. 





Registration fee: $250.00 Residents: $150.00 





For further information, write or telephone: 


james S. Schutz, M. D., Course Director 
Manhattan Eye, Ear & Throat Hospital 
210 E. 64th St., New York, NY 10021 
phone (212) 753-6464 





















€ really is is Believing ng. 


arco has been providing a prica that only Marco can aff 
struments of precision qual- offer and you can afford to buy. 
rivaled price. Slit Lamps... If you're thinking of purchas: ng a 
.. . Keratometers ... refractor, you may find the brief wait 
rs... and many others. very much to your advantage. Your 
rco has decided it's time to nearby Marco distributoris taking 
to basics, with the primary advance orders now. 
tof every professional prac- 
sult is the all new Marco f / |] hy MARCO 
ractor of superb optical re Seeing Le Belitvin 


ristics featuring selectively P.O. Box 10187/Jacksonville, Florida 32207 
zed cross-cyli y | Call Nationwide Toli Free: 800/874» 274; 
in Florida: 800/342-9351; Telex: 56209 = 


Marco RT-1 is now in production 
a be available early this fall, at 
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DESCRIPTION; VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, FaTdR,FsT), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2’ -deoxyuridine. 
VIROPTIC sterile opththalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 

CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimidine 
nucleoside with in vitro and in vive activity against Herpes simplex virus, 
types | and 2 and vacciniavirus. Some strains of Adenovirus are also 
inhibited in vitro. 








Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of triffuridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine in 
viro, 5-carboxy-2’ -deoxyuridine was not found in detectable concentra- 
tions within the aqueous humor of the human eye. 

INDICATIONS AND USAGE: VIROPTIC brand ‘Trifluridine Ophthal- 
mic Solution, 1% is indicated for the treatment of primary keratocon- 
junctivitis and recurrent epithelial keratitis due to Herpes simplex virus, 
types | and 2. VIROPTIC is also effective in the treatment of epithelial 
keratitis that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicity or hypersensitivity to idoxuridine has 
occurred. In a smaller number of patients found to be resistant to topical 
vidarabine, VIROPTIC was also effective. 

The clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-controlled 
clinical trials. VIROPTIC has not been shown to be effective in the 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 
keratitis by well-controlled clinical trials. VIROPTIC is not effective 











$ iption symbol “Rx” ¢ 
of the eye of the Egyptian god of healing — 


of Horus 


yes back 5,000 years to the p 
forus. 





against bacterial, fungal or chlamydial infections of the cornea or nonviral 
trophic lesions. 





During controlled multicenter clinical trials. 92 of 97 (95%) patients (78 of 
81 with dendritic and 14 of 16 with geographic ulcers) responded to 
VIROPTIC therapy as evidenced by complete corneal re-epithelialization 
within the 14 day therapy period. In these controlled studies, 56 of 75 
(75%) patients (49 of 58 with dendritic and 7 of 17 with geographic ulcers) 
responded to idoxuridine therapy. The mean time to cornea, re- 
epithelialization for dendritic ulcers (6 days) and geographic ulcers 
days) was similar for both therapies. In other clinical studies, VIROFTIC 
was evaluated in the treatment of Herpes simplex virus keratitis in patents 
who were unresponsive or intolerant to the topical administration of 
idoxuridine or vidarabine. VIROPTIC was effective in 138 of 150 (929%) 
patients (109 of [14 with dendritic and 29 of 36 with geographic ulcers) as 
evidenced by corneal re-epithelialization. The mean time to corneal re- 
epithelialization was 6 days for patients with dendritic ulcers and 12 days 
for patients with geographic ulcers. 
CONTRAINDICATIONS: VIROPTIC brand Tritluridine Ophthalmic 
Solution, 1%, is contraindicated for patents who develop hypersensitivity 
reactions or chemical intolerance to trifluridine. 
WARNINGS: The recommended dosage and frequency of admimstra- 
tion should not be exceeded (see Dosage and Administration). 
PRECAUTIONS: 
General: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% should 
be prescribed only for patients who have a clinical diagnosis of herpetic 
keratitis. 























VIROPTIC may cause mild local irritation of the conjunctiva and 
cornea when instilled but these effects are usually transient. 

Although documented in vitro viral resistance to trifluridine has not 
been reported following muluple exposure to VIROPTIC, the possibil- 
ity exists of viral resistance development. 








For Topical Treatment of 






Epithelial Keratitis Caused by Herpes Simplex Virus 


IROPTIC 


| Influnraine) 
OPHTHALIVIC SOLUTION, 1% 


STERILE 


@ of Patients Responded* 
controlled clinical trials 95% of 
»(92 of 97 responded to 

IC therapy. Dendritic and geo- 
ulcers were re-epithelialized in a 
me of 6 and 7 days, respectively. 






Significantly More Convenient 
* Less frequent applications 

» No middle of the night dosage 

of the blurring and inconvenience 
“onmiments 








50 9 Drops Daily 

Ore crop every 2 hours while awake 
ual herpetic lesion has completely 
re-apithelialized, chen one drop every 4 
jours or 7 days post-re-epithelialization. 














own to exert mutagenic, DNA damaging and 

ities in various standard in vitro test systems, and 
a faba cells. 

ance of these test results is not clear or fully 

is the possibility that mutagenic agents may cause 
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The oncogeric potential of trifluridine is un- 
known ar tal ~ The oncogenic potential of trifluridine in rodents is 


being evalu 


















Pregnancy: © vag Would not be prescribed for pregnant women unless 
the potertia ofits outweigh the potential risks. 
Nursing Modes: kely that srifluridine is excreted in human milk 


after ophen lation of VIROPTIC because of the relatively 
small dosage day), its dilut.on in body fluids and its extremely 
short halite imately 12 minutes). The drug should not be 
prescribed foranersigg mothers unless che potential benefits outweigh 
the potential ri 
ADVERSE BE ASC 
during control 
upon instillasion « 
tions in decreasing 
keratopathy, ep 
edema, irraation, 
pressure. 





S: The most frequent adverse reactions reported 
al trials were mild, transient burniag or stinging 
nd palpebral edema (2.8%). Other adverse reac- 
of reported frequency were superficial punctate 
ratopathy, Aypersensitivity reaction, stromal 
is sicca, hyperemia, and increased intraocular 








Sdaysafter VIROPTIC therapy 


0 days 


Effective in 138 of 150 patients * 
Unresponsive or Intolerant to 
Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days.respectively. 


*Data on file, Medical Division, Burroughs Wellcome Co. 


OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution be quickly expelled from the conjunctival sac. 

Acute overdosage by accidental oral ingestion of VIROPTIC. has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine ina 7.5 mi bottle of VIROPTIC is not likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in childrenand 
adults with neoplastic-disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acute cral LDse in the mouse and rat was 4379 mgikg or 
higher. 


DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye everyvatwo 
hours while awake fora maximum daily dosage of nine drops unti! the 
corneal ulcer has completely re-epithelialized., Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended, 

If there are no signs of improvement after seven days of theraps: or 
complete re-epitheliaiization has not occurred after 14 days of therapy, 
other forms of therapy should be considered, Continuous administracion 
of VIROPTIC for periods exceeding 21 days should be avoided because of 
potential ocular toxicity, 

HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied.as a 
sterile ophthalmic solation in a plastic Drop-Dose® dispenser bottle of 7.5 
ml. Store under refrigeration 2 to 8°C (36° to 46° F). 








aval Tie Fits: Antiviral Product From Burroughs Wellcome Co. 
“esearch Triangle Park North Carolina 27709 
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This outstanding collection of 35mm Veri Color 
slides with accompanying text provides an invalu- 
able teaching aid for the introduction of ophthalmic 
histopathology. It was produced by members of the 
faculty of the nationally recognized Lancaster 
Course, a core program in ophthalmology training 
held for six weeks each summer at Colby College, 
Waterville, Maine. 


For this superb educational tool, the authors have 
abstracted the most salient sections of the course, 
with appropriate slides, to present in concise form 
the core on ophthalmic histopathology. The textual 
material is specially formulated for easy and relevant 
use with 666 full-color 35mm slides. 


The Lancaster Course in Ophthalmic Histo- 
pathology is an excellent primer for the ophthal- 
mology resident taking board exams. The practicing 
ophthalmologist will find the set an excellent referral 
for clinical cases or a helpful refresher before taking 
continuing education courses. 


271 pages of text. Illustd. 666 35mm full-color 
slides. Ready October 1980. 
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E Yes, | would like tó purchase all fourteen units of the Lancaster Course in 
Ophthalmic Histopathology at a 20% savings $187.20) off the total price of the 
fourteen units of $936.00. Please send me the entire Lancaster Course as soon as 
it is available, and bill me $748.80. 


Special time-limited offer. If your purchase order for the complete set of fourteen 
unis ofthe Lancaster Course in Ophthalmic Histopathology is received by us 
prior to December 31, 1980 you will be given an additional 9.25% discount, and thus 
you will be billed for only $679.20. (This is an addifional savings of $70.60.) 


1 would prefer to purchase only the individual units of the Lancaster Course which! 


have indicated below: 

[1 3827-2. Unit 1. $ (1 3834-5. Unit 8. $43.00. 

073828-0. Unit 2. $58.00. C7 3835-3. Unit 9. $142.00. 
E 3836-1, Unit 10. $43.00. 


£ 3829-9. Unit 3. $43.00. 
O 3837-X. Unit 11. $58.00. 


0 3830-2, Unit 4. $65.00. 
0 3831-0, Unit 5. $65.00. [I 3838-8. Unit 12. $43.00. 
T 3832-9. Unit 6, $83.00. C 3839-6. Unit 13. $43.00. 


E 3833-7. Unit 7. $164.00. ©] 3840X Unit 14. $43.00. 


A SPECIAL REMINDER— If you purchase five or more units you are entitled to a 10% 
discount on the total price of the units you purchase! And if you purchase the entire set 
of fourteen units, you receive a 20% discount. 


‘C. STEP.COUPSE 
IN OPHTHALMIC 
HISTOPATHOLOGY 


Edited by William C. Frayer, MD, 

Professor of Ophthalmology, 

University of Pennsylvania School of Medicine, 
Philadelphia, Pennsylvania. 













Contents and Contributors 


Unit 1—OCULAR INFLAMMATION — Barbara W. Streeten, 
MD, 30 slides 

Unit 2—SUPPURATIVE AND NONGRANULOMATOUS 
OCULAR INFLAMMATION —Barbara W Streeten, 
MD, 41 slides 

Unit 3— GRANULOMATOUS INFLAMMATION OF THE 
EYE — Daniel M. Albert, MD. 31 slides 

Unit 4—CONGENITAL ANOMALIES AND THE 
PHAKOMATOSES — William C. Frayer, MD, 
45 slides 

Unit 5—DISEASES OF THE EYELIDS — Barbara W. 
Streeten, MD, 47 slides 

Unit 6—THE ORBIT—Myron Yanoff, MD, 60 slides 

Unit 7—DISEASES OFTHE CONJUNCTIVA, CORNEA, 
AND SCLERA; OCULAR TRAUMA: ACCIDENTAL 
AND SURGICAL — Morton E. Smith, MD, 120 slides 

Unit 8—PATHOLOGY OF THE VITREOUS —W. Richard 
Green, MD, 29 slides 

Unit 9—PATHOLOGY OF THE RETINA—W. Richard 
Green, MD, 104 slides 

Unit 1O—-PATHOLOGY OF THE CRYSTALLINE LENS — 
William C. Frayer, MD, 27 slides 

Unit 11 — DISEASES OF THE OPTIC NERVE — William C. 
Frayer, MD, 41 slides 

Unit 12—HYPOTONY AND GLAUCOMA — Myron Yanoff, 
MD, 30 slides 

Unit 13— RETINOBLASTOMA AND PSEUDOGLIOMA— 
Daniel M. Albert, MD, and Delia N. Sang, MD, 
30 slides 

Unit 14—MELANOMAS OF THE EYE — Daniel M. Albert, MD, 
and Carmen A. Puliafito, MD, 31 slides 


Please send the units | have indicated. {f 'm not satisfied, | may return the units, in good 
condition, within 30 days. There will be a nominal charge for postage and handling. 
Please bill me for payment within 30 days. 


Please Print: 


Full Name 








Address i rt a 


City 
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The Only Fundus Camera 
As Mobile As You Are. 


Hand-held and portable . . . Kowa’s RC-2 Fundus 
Camera can go anywhere and everywhere you go. 
its totally flexible . . . combines simplicity of 
operation with advanced features that make it 
ideal for O.R., patient bedside, office examining 
room. Patient may be sitting or reclining . . . 
infants may be examined with ease! If fundus 


KOWA RC-2 Fundus Camera 


photography is important to you, or your associ- 
ates, look into Kowa’s RC-2 with its full lineup cf 
accessories and optional attachments. You'll see 
why the RC-2 is the camera clinicians depend or. 
For literature and specifications on Kowa’s RC-2 
write or phone, today. 


FEATURES 

® As easy to operate as a Direct 
Ophthalmoscope . .. built-in 
magnification. 
Full line of accessories, including: 
camera stand and Polaroid” 
camera back. 
Faithful color rendition, flareless 
clear picture. Bright viewfinder 
incorporates fine double reticule 
assuring easy, sharp focus. 
Built-in electronic flash. Two light 
sources in unit; one tungsten lamp, 
one electronic flash for photos. 
Magnification as high as 38 times. 
With the 2x lens, an enlarged 5.2x 
image is photographed sharply. 








AMSOF*lens quality and value are now available in 
a thin lens: AMSOF THIN. You get the same easy fitting, 
reproducibility and durability as our standard soft 
contact lenses —plus all the comfort and increased 
oxygen transmission of a thin lens. In addition, with 
three different base curves, you can give even more 
patients the benefits of this new lens. 

So fill out the coupon below. Find out how you'll 
save both time and money with our unique PRN pricing 
policy —and how the new AMSOF THIN lens can bring 
quality and “value into focus for you. 


One diameter (13.8 mm), three base curves 
(8.3, 8.6 and 8.9 mm) and a center thickness 
of only 0.06 mm. 


New lenses $18.00; exchange lenses $9.00. 
Mail to: 


AMSCO/Lombart Lenses 
P.O. Box 1693 o 
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Though it stands only 7.5 centi- 
meters, Pred Forte® (prednisolone 
acetate 1.0%) measures tall among 
ocular steroids. 

In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 


Pred Forte® (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive infkam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
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emerged the undisputed ruler in 
terms of anti-inflammatory activity! 
In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest 
steroid, dexamethasone alcohol? 
Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 
achieved significant concentra- 
tions in the aqueous humor? 

Pred Forte performs both in 
the lab and, more important, 
on the real firing line: in your 
patient's eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps- 
that’s why ophthalmologists _ 
believe in Pred Forte and pre- _ 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
“ruler”: Pred Forte. 
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FORTE® contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the orga- 
nisms involved, 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical stercids. 
4, Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported coincidentally with Jong-term 
local steroid applications, fungal invasion may be suspected 
in any persistent comeal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticosteroids may cause 


may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7 Use in Pregnancy — Safety. of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes simolex 
keratitis should be treated with caution. ADVEESE 
REACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec- 
tions from fungi or viruses liberated from ocular tiscues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemie 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 ʻo 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour, Care 
should be taken not to discontinue therapy prematurely. 
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‘Stephen. H. Uretsky, MD; John S. Kennerdell, MD; James P. Gutai, MD 


® Thirty-four patients with childhood 
Graves’ disease were examined to deter- 
mine the incidence and severity of 
Graves" opatialmopathy in children and 
adolescents, Twenty-three of the 34 
patients farmec « population of childhood 
Graves’ disease: anselected for ocular dis- 
ease; 11 were: avatiected anc 12 (52.2%) 
had findings considered to. be of mild 
functional im@er.ance. The remaining 11 
patients were <eferred for evaluation 
because of a history of Graves’ ophthal- 
mopathy; eight: 472.7%) exhibited findings 
of mild severityend three the more mean- 
ingful complications of ophthalmoplegia. 
There were no «cases of dysthyroid optic 
neuropathy or ssight-threatening corneal 
involvemeni. Seth the presence of asym- 
metric oculat manifestations and increas- 
; ity o disease seem to correlate 
with inereasiriyage. Although ophthaimo- 
plegia does secur infrequently, Graves’ 
ophthaimopatiyy in children and adoles- 
cents seems te be a substantially more 
benign process: than that seen in adults. 

(Arch Dpi:thaimol 98:1963-7964, 1980) 





raves’ disease in children and ado- 
lescants isnot rare, accounting for 
approximately 2.5% of all cases of this 
disease.’ Theincidence of Graves’ oph- 
thalmopatay. © this age group has 
been variousiy reported as 48%, 52%, 
and 82%." In “Re pediatrie and endocri- 
nology liters ture, Graves’ ophthal- 
mopathy in children has been viewed 
as a more bewgn entity than that oc- 
curring in-acuits.* To our knowledge, 
only one investigation of this problem 
mdarted by an ophthalmol- 
To define further this entity, 






















ogist.? 
we examined 24 children and young 


adults with known Graves’ disease 
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and/or ophthalmic disease attributed 
to Graves’ ophthalmopathy. 


PATIENTS AND METHODS 


Thirty-four patients were included in the 
study. Patients were obtained from two 
separate populations. Group A, containing 
23 patients unselected for ocular disease, 
constituted the population of Graves’ dis- 
ease in a busy pediatric endocrinology 
referral center (Department of Endocrinol- 
ogy, Children’s Hospital of Pittsburgh). 
Forty patients were seen there between 
1970 and 1979; twenty-three patients con- 
sented to being examined by one of us 
(S.H.U.). Group B consisted of 11 patients 
referred for evaluation by the Division of 
Neuro-ophthalmology between 1972 and 
1979. Seven were reexamined recently, and 
the charts of the remaining four were 
documented adequately enough to be 
included in the study. 

For inclusion into the study, the patient 
had to be younger than 21 years:at the 
onset of systemic disease. Several patients 
were 21 years of age or older when first 
seen by us, but all had clearly documented 
Graves’ disease before age 21 years. 

All patients received a complete cphthal- 
mic examination, including Hertel exoph- 
thalmometry and, where possible, Gold- 
mann’s visual-field examination. Subjects 
were specifically queried regarding a histo- 
ry of eye pain, foreign-body sensation, 
diplopia, and visual loss. 

The American Thyroid Association’s 
(ATA) modified classification of the eye 
changes of Graves’ disease’ was used to 
grade the severity of ocular manifesta- 
tions. 

RESULTS ; 

There were 22 female (64.7%) and 12 
male (35.3%) patients. This 21 sex 
ratio was identical for groups A and B. 
A positive family history of hyperthy- 
roidism was obtained in 48.3% of 
patients. Other diseases found among 
our patients included one case each of 
diabetes mellitus and systemic lupus 
erythematosus and two cases of 
Down’s syndrome. These associated 
disorders have been noted by others as 
well. 

The mean age at onset of systemic 
disease of the total patient population 
was 12.6 years (median, 13.3 years; 
range, 1 week to 20.8 years). Mean age 
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at onset in group A was 11.1 years 
(median, 12.5 years; range, 1 week to 
16.8 years); mean age at onset in 
group B was 16.1 years (median, 16.5 
years; range, 6.0 to 20.8 years). There 
were two cases of neonztal Graves’ 
disease in group A. The mean length 
of follow-up in group B was 1.2 years; 
mean duration of systemic illness to 
the time of ophthalmic examination in 
group A was 4.4 years. 

Table 1 shows the distribution of 
patients by the ATA classification. 
Group A defines the prevalence of 
Graves’ ophthalmopathy ‘n an unse- 
lected population of childhood Graves’ 
disease, with 52.2% of patients af- 
fected. All patients in group A were 
considered to have manifestations of 
only minor functional mportance; 
there were no cases of opnthalmople- 
gia, corneal involvement, er optic neu- 
ropathy. It is unlikely that any of 
these patients had experianced more 
extensive ocular involvement earlier 
in the course of their systemic disease, 
since all denied a history of pain, 
foreign-body sensation, d’plopia,. and 
visual loss. 

Patients in group B might be 
expected to have more serious mani- 
festations, because they represent 
selected cases referred because of 
their ocular disease. However, 72.7% 
exhibited findings of classes 1 and 2. 
All class 2 patients were azymptomat- 
ic and placed there solely: because of 
the finding of mild eyelid edema 
(grade a). Two patients (18.2% of 
group B) had ophthalmoplegia causing 
diplopia in extreme upgaze only (class 
4a). One patient had severe disease 
consisting of marked bilateral propto- 
sis, diplopia in primary position, and 
mild symptomatic corneal invelve- 
ment, without evidence of dysthyroid 
optic neuropathy (class 5a. 

A tendency toward more severe 
ophthalmopathy with increasing age 
at onset of disease was noted (Table 
2). Defying this trend was the 5.8- 
year-old patient in class 3:who exhib- 
ited proptosis greater thar 22 mm OU; 
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American Thyroid Association Classification 
Group 0 1 2 3 6 
: 0 


4 5 
Ae 11 (47.8)E 884.8) 3030 143) 0 9 
Bt 0 5 (454) 3(273) 0 2(18.2)  1(91) © 
Total (A + B) 11(324) 13(38.2) 6(17.6) 1(29) 269 1065.9 © 


Table 1.—Severity of Graves’ Ophthalmopathy 






*Designates hyperthyroid population unselected for ocular disease. 
{Designates cases referred to Neuro-ophthalmology Unit. 
{Figures before parentheses are number of cases; figures inside parentheses represent percent- 


ages. 


functionally, the patient’s disease pro- 
cess was benign, with no substantial 
complications during a six-year peri- 
od. The small sample sizes of classes 3 
to 5 prevented. statistical analysis of 
the data. 

Of the 23 affected patients in both 
groups, 22 (95.7%) exhibited proptosis. 
Twenty (87.0%) had other findings of 
Graves’ ophthalmopathy. In two pa- 
tients there were no other findings 
and in one the presence of proptosis 
was equivocal, but other findings 
clearly were present. 

Proptosis was found to be asymmet- 
ric (defined as a difference between 
the two eyes of 2.5 mm or greater by 
Hertel exophthalmometry) in three 
cases (13.0% of affected patients). The 
mean difference between the two eyes 
was 4.8 mm (range, 3 to 8.5 mm). 
Patients with asymmetric proptosis 
were substantially older (18.3 years) 
than those with symmetric proptosis 
(12.0 years). Four patients (17.4%) 
exhibited asymmetry with respect to 
other signs, eg, lid retraction or lid 
lag, restricted motility, in the absence 
of significantly asymmetric proptosis. 
Thus, of the 23 affected patients, sev- 
en (30.4%) exhibited some manner of 
asymmetry. 

Twenty-three patients received 
Goldmann’s visual-field examinations, 
which yielded normal results in all 
cases. 


COMMENT 


Graves’ ophthalmopathy is the most 
common cause of proptosis in children, 
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accounting for 13.6% of all cases at the 
Toronto Hospital for Sick Children.® 
Despite its high incidence, little atten- 
tion has been directed toward this 
problem in the ophthalmic literature. 
Though generally considered a benign 
problem by pediatricians and endocri- 
nologists,** only recently has this 
opinion been expressed by an ophthal- 
mologist.? 

Our findings tend to support this 
claim. Although no serious complica- 
tions were noted among patients in 
group A, more substantial involve- 
ment was seen among our neuro- 
ophthalmology clinic patients (group 
B). One patient in the latter group had 
the severe involvement seen frequent- 
ly in adults. Although Young? re- 
ported no cases of ophthalmoplegia, 
optic neuropathy, or corneal involve- 
ment, a 27.3% incidence of ophthalmo- 
plegia was noted in group B. There 
were no cases in either group of optic 
neuropathy or sight-threatening cor- 
neal disease. 

Additionally, it seems that the se- 
verity of disease correlates in a posi- 
tive fashion with age at onset of 
systemic manifestations. In general, 
patients with onset of systemic symp- 
toms before the age of 16 years did 
well. The two patients with class 4a 
and the one with class 5a disease were 
ages 16.0 and 17.0 and 20.8 years, 
respectively, at onset. 

Although substantial asymmetry of 
proptosis and other ocular manifesta- 
tions are said to be uncommon in 
children,’ a rather high incidence was 
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Table 2.—Age at Onset vs Severity 


American 
Thyroid 
Association 
Classi- 
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No. of 
Patients 


Mean 
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noted in our patient population, espe- 
cially among older children. This may 
reflect a more thorough ocular exami- 
nation performed by trained person- 
nel. 

The finding of 52.2% incidence of 
ophthalmopathy in an unselected pop- 
ulation of childhood Graves’ disease is 
similar to that found by others.’ It 
may be argued that this incidence is 
falsely low, in that the ocular manifes- 
tations may have resolved by the time 
of examination in some of our unaf- 
fected patients. It seems, though, 
that, in most hyperthyroid individuals 
in whom proptosis develops, the prop- 
tosis remains unchanged or becomes 
worse with time." In fact, only 3% of 
patients with proptosis caused by. | 
Graves’ ophthalmopathy followed up 
between three and six years showed a 
substantial decrease in exophthal- 
mometry measurements." We made 
no attempt to define the incidence of 
transitory signs such as lid lag and lid 
retraction, which often improve with 
attainment of the euthyroid state.” 

It seems that most cases of Graves’ 
ophthalmopathy, especially those oc- 
curring in younger children, are mild. 
However, evidence has been pre- 
sented suggesting that greater severi- 
ty of disease and the presence of 
asymmetric ocular manifestations 
correlate with increasing age at onset 
of disease. Patients with onset of 
Graves’ disease in their middle to late 
teens should be observed closely for 
the development of serious ocular 
complications. 
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| ‘Racquetball as an Ocular Hazard 


Marcos T. Fozanas, MD, Carl Soderstrom, MD 


© Thirty-seven cases of ocular injury 
incurred while persons were playing rac- 
< quetball were tourd in reviewing records 
-ot 1,071 emergency room patients in a 
` three-month period. These can be divided 
Into ball-ietiaeed and racquet-induced 
_. Injuries. Fiteer ball-induced injuries oc- 
(| Gurred, ranging from a corneal abrasion to 
vitreous hemorrhage, in a patient with 
skle cell tinopathy. Twenty-two cases 
| racquet-inkiucec brow lacerations that 
‘occurred wer the player struck his (or 
: her) own forehead? with the racquet were 
found. Duriag the <ame interval, five ten- 
‘nis-related ecuéar injuries were observed. 
Ocular saleyy devices are strongly recom- 
: ‘mended to nëlp prevent racquetball inju- 
nies. l 
geet Opatinaimel 98:1965-1966, 1980) 










Prone sperte enjoyed increased 

popularity during the decade of 
the 1970s. ‘Initially, tennis: accounted 
for the boem in-racquet sports. How- 
ever, tenn ‘regiures numerous basic 
skills and i mey discourage many 
beginning players. Racquetball alle- 
viates some ef these problems, be- 
cause relatrvely fewer skills are 
required. te play and enjoy the sport. 
Players. of al! ranges of ability are 
able to play ‘the sport. Racquetball is 
now played ‘by. 7 million Americans. 
Unfortunace’y, dhe number of ocular 
injuries asseciated with racquetball 
has also inereased dramatically. 

Two dist2wt types of ocular injuries 
were encountered in our study of rac- 
quetball, Such injuries can be pro- 
duced either by the ball or the racquet. 
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Fifteen patients had injuries result- 
ing from ocular contusion produced by 
the ball. These injuries ranged from a 
simple corneal abrasion to a vitreous 
hemorrhage in one patient who had a 
preexisting sickle cell retinopathy. 
Another type of ocular injury occurred 
in a most curious manner. Twenty- 
two patients had self-induced brow 
lacerations, These usually occurred 
when the player made an abortive 
attempt at striking the ball and then 
inadvertently struck himself (or her- 
self) in the brow and forehead with 
the racquet. None of the patients in 
this study used protective eye de- 
vices. 

We review our experience with ocu- 
lar injuries incurred while the patient 
was playing racquetball. Thirty-seven 
ocular injuries were seen at the 
Greater Baltimore Medical Center 
(GBMC). These will be reviewed to 
elucidate the nature and extent of 
injury and possible etiologic factors, 
and to note needed preventive mea- 
sures. 


RESULTS 


All patients who had been seen at 
GBMC during a three-month period, 
December 1978 through February 
1979, were reviewed. A total of 1,071 
emergency visits had been recorded. 
Of these cases, 37 ocular injuries were 
related to racquetball. Fifteen pa- 
tients with direct ocular contusion 
from the racquetball came to the 
GMBC beeause of ocular discomfort 
and blurred vision. Their injuries 
included the following: hyphema, five 
patients (microscopic, three; gross, 
two); corneal abrasion, five; iritis, 
four; and vitreous hemorrhage, one (in 
a patient with preexisting sickle cell 
retinopathy). Twenty-two other pa- 
tients had rather characteristic and 
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easily recognizable lacerations. These 
lacerations were produced by the play- 
er either swinging at a ball that was 
close to the player’s own face, or by an 
abortive follow-through motion after 
striking or missing the ball. 

Attempts to correlate the injuries 
with the player's degree of experience 
or expertise, to see whether any. par- 
ticular group of players is more sus- 
ceptible to incurring. these injuries, 
were nonproductive. Clinical cireum- 
stances of ball-induced injuries in- 
cluded the player being struck by the 
ball when it was being played off a 
wall, or when turning around to see an 
opponent hit the ball, or:from the ball 
veering off the racquet. In many such ~ 
situations, sufficient reaction time to 
prevent ocular injury is not available. 
None of these patients had been wear- 
ing glasses or a protective ocular 
apparatus. 

During the same three-month peri- 
od, five ocular injuries caused by ten- 
nis were recorded. These injuries, 
though less frequent, tended to be 
more severe in nature than those asso- 
ciated with racquetball, A corneal 
abrasion with traumatic iritis was 
observed in two patients. Two pa- 
tients had posteontusion macular ede- 
ma. Both of these patients had 6/120 
(20/400) vision. with a whitish-gray 
macula at initial manifestation; how- 
ever, vision cleared to 6/6 (20/20). The 
other patient had a retinal dialysis, 
which was repaired surgically. Follow- 
up information did not reveal any 
permanent reduction of visual acuity 
in any patient. 


COMMENT 


Three situations in racquetball are 
likely to produce ball-induced oċular 
injuries. The most common of these is 
when the player in the front position 
turns around to see his opponent, in 
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the back court, return a shot. If the 
ball is misdirected at the front-court 
player, reaction time may be insuffi- 
cient to escape being hit by the ball. 
Second, sometimes the ball may be 
defiected by, or ricochet from, one’s 
own racquet and thus produce ocular 
injury. Third, the ball, in racquetball, 
may be careened off the side or back 
walls prior to hitting the front wall. 
Occasionally, offensive or defensive 
strategy may necessitate a player to 
play the ball off the back or side walls, 
then have it proceeded to the front 
wall. If a player plays the ball off a 
back wall, he must strike the ball with 
considerable force for its momentum 
must carry it to the front wall. In this 
situation, the ball must careen past 
the player who may be in the trajecto- 
ry of the ball. In each of these three 
situations, there may be insufficient 
reaction time to escape the trajectory 
of the ball or even to turn one’s head 
to escape ocular injury. 

Ocular injuries in racquet sports 
were brought to the attention of oph- 
thalmologists by reports such as that 
of the Seelenfreund and Freilich' 
analysis of tennis ball-induced retinal 
detachment. Those authors reviewed 
ten patients who sustained ocular con- 
tusion from high-speed tennis balls. 
Seven of the patients required either 
retinal surgery or photocoagulation 
for the retinal damage. Most of those 
patients had a common history, in that 
they were rushing the net at the time 
they sustained the ocular contusion. 

Vinger and Tolpin’ extensively ana- 
lyzed 82 injuries related to racquet 
sports. Of these injuries, only two 
were attributed to racquetball. The 
two injuries were a traumatic hyphe- 
ma and permanent corneal scarring. 
The majority (88%) of injuries re- 
corded in that study were related to 
tennis. Serious injuries such as hyphe- 
ma, chamber-angle contusion defor- 
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mity, dislocated uveal tissue, orbital 
fracture, retinal tears, and vitreous 
hemorrhage accounted for 32% of the 
tennis-induced ocular injuries. Such 
factors as the age of the patient or 
level of tennis experience did not cor- 
relate with these injuries. 

Ocular injuries have been noted to 
occur in squash?‘ and badminton.’ The 
ball used in squash is smaller than a 
tennis ball and is made of hollowed, 
but firm rubber. This ball can fit 
directly into the eye socket, producing 
direct ocular injuries. Ingran and 
Lewkonia’ report rupture of the globe 
in four of 21 patients they reviewed 
with squash-induced ocular injuries. 
Five additional patients suffered reti- 
nal detachment, retinal dialysis, or 
commotio retinae. Toppel,’ recogniz- 
ing the propensity for ocular injuries 
in squash, recommended that patients 
with “respective ocular changes 
should not attempt to play this haz- 
ardous ball game.” 

Racquetball ocular injuries appear 
to be of a less severe nature than those 
associated with tennis and squash. 
This difference seems to be due main- 
ly to the nature of the ball used in 
racquetball, which is much softer and 
more pliable than a tennis ball. The 
greater elasticity of the ball allows it 
to conform to the orbital rim to a 
greater extent, thereby diffusing its 
force. Besides the vitreous hemor- 
rhage, in a patient with underlying 
sickle cell retinopathy, no retinal path- 
ologic features were observed. Sickle- 
cell retinopathy predisposes to vi- 
treous hemorrhage either sponta- 
neously or secondary to relatively mild 
trauma.: Although retinal pathologic 
features can perhaps oceur with rac- 
quetball injuries, they are less likely to 
occur. During the three-month inter- 
val of this study, three tennis-induced 
retinal problems were observed at the 
GBMC. These included two instances 


of postcontusion macular edema, 
which produced an initial visual acuity 
of 6/60 (20/200) but cleared to an 
acuity of 6/6 (20/20). In the other case, 
a retinal dialysis was observed. 

It is important that ophthelmolo- 
gists, and physicians generally, recog- 
nize the frequent occurrence of ocular 
injuries from racquetball. Although 
many of these injuries can be pre- 
vented if players will avoic such 
maneuvers as turning around to see 
the opponent hit the ball, the role of 
the physician is to encourage strongly 
the use of ocular safety devices. Wide- 
spread acceptance of effective eye 
protectors would greatly reduce. if not 
eliminate, ocular injuries in racquet- 
ball. About 20 styles of such protectors: 
are currently in production. The 
essential features of effective protec- 
tors are (1) construction with a light- 
weight, strong, durable, and inflam- 
mable material; (2) sturdy frame con- 
struction, so if breakage occurs, the 
material is not forced into the globe; 
and (3) protection to the globe and 
orbital rim by either a heavy frame or 
unbreakable lenses. These features 
may be incorporated into a standard 
sturdy frame with a lens, or a wrap- 
around flush-fitting frame conform- 
ing to the orbital rims. 
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Binoet ar Occlusion of At-Risk Neonates 
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C i$ A retroupective study of fifty 5-year- 
old childrea whose eyes were patched 
bilaterally to ireat neonatal jaundice was 
ompared with a study of a similar group 
fifty S-year-olé: children’ who were 
whose eyes were mot patched. No differ- 
‘ence im the incidence of strabismus or 
doss of steveaacuity was established in 
these two groups. Bespite the experimen- 
tal evidence documenting changes in the 
visual cortex and irterocular alignment in 
‘animals. bivocularly deprived of visual 
“stimulation near birth, the clinical prac- 
tice of binecelarly patching the eyes of 
‘Neonates with jaundice does not seem to 
increase the incidence of subsequent 
strabismus or loss of stereoacuity. 

(Arch Opbthaime! 98:1967-1970, 1980) 


The newborn infant suffering from 

“neonatal jaundice is often placed in 
fluorescent bine light for continuous 
periods of oneto ien days to photode- 
compose the: Milirabin into chemicals 
that are not toxic to brain tissue. 
Because of the experimental data 
indicating that lnstologic damage of 
the retina mey eccur as a result of 
prolonged expesure to light,’ occlusion 
of the eyes? infants undergoing this 
therapy is now standard practice in 
most neonatal units. Recent studies 
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‘treated in the intersive care nursery but. 


have reported that neonates treated 
in this manner do not incur detactable 
retinal damage.?* 

On the other hand, a wealth of data 
has accumulated in both the clinical 
and experimental literature indicat- 
ing that abnormal visual experience 
can lead to marked anomalies in both 
the development of the visual system 
and in development of visuomotor 
coordination." More specifically, sev- 
eral authors have reported abnormal 
ocular alignment resulting from vari- 
ous deprivation conditions.*™ In view 
of this evidence indicating a role for 
early visual experience in the develop- 
ment of eye alignment, this retrospec- 
tive study was undertaken to ascer- 
tain whether binocular neonata occlu- 
sion, as clinically practiced, results in 
an increased incidence of strabismus 
or poor stereoacuity. 


PATIENTS AND METHODS 


Children being followed up as pert of a 
long-term neonatal follow-up study. at the 
University of California, San Francisco 
were examined. The first group consisted 
of fifty 5-year-old children whose eyes had 
been bilaterally patched for one to ten days 
at birth. The second group comprised fifty 
5-year-old children who had been cared for 
in the same intensive care nursery but 
whose eyes were not patched. In. both 
groups, the majority of patients were ei- 
ther premature or small-for-dates infants. 

We recorded each child’s sex and birth 
weight. Visual acuity was determined at 
6 m with Snellen’s test types or, when 
necessary, with the “tumbling E.” A cover 
test was performed at both near and dis- 
tant fixation. A 4-diopter base-out prism 
test was performed in front of eacheye to 
identify patients with microtropias. Ster- 





Wong-term Visual Effects of Short-term 


eopsis was evaluated using the random-dot 
E (RDE) test as described by Simons and 
Reinecke.” A cycloplegic refraction. was 
then completed after 1%. cyclopentolate 
hydrochloride instillation in each eye. The 
results of both groups are summarized in 
Tables 1 and 2. 
RESULTS 


The incidence of strabismus; re- 
duced visual acuity, and poor stereo- 
acuity in both children whose eyes 
were patched bilaterally at birth and 
those whose eyes were not patched is 
summarized in Table 3. It is apparent 
that patching did not significantly 
affect the incidence of strabismus or 
low stereoacuity. The high incidence 
of ocular motility disturbances result- 
ing as a sequela of neonatal jaundice 
is well documented.” The similarity of 
the ocular findings in these two 
groups of children was, therefore, 
unexpected. 

In each group, approximately 20% 
of the subjects were found to have 
strabismus. This incidence is much 
higher than the 8% to 5% incidence 
data found in several screening 
studies of normal school children. +" 
However, this figure agrees well with 
the data of a longitudinal study of 
low-birth-weight infants born in Mel- 
bourne." 

The incidence of poor stereoacuity 
in both groups of children was also 
identical, approximately 35%. This is, 
again, a figure much higher than that 
found in a normal population.” How- 
ever, several of the children from each 
group studied herein had overt neuro- 
logic findings, and the incidence of 
“minimal brain dysfunction” in these 
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Birth Days 4-Prism Random-Dot 
Weight, Patched, Cover Diopter E Test Corrected. Visual 
kg No. Test Result Test Resuit Result Acuity, OD, OS 

















Comments 








Orthophoria _ + 20/20 OU 
1.975 2 Orthophoria - + 20/20 OU as 
7 Orthophoria; exotropia, 30- - + 20/20 OU Father had intermit- 





prism diopters tent exotropia 
2.185 3 Orthophoria - + 20/20 OU eles 
4.850 5 Esotropia, 3-prism diopters — + 20/20 OU Left, Duane’s 
syndrome 
Surgery at 14 mo; 
esotropia, 5G- 
prism diopters 




















Esotropia, 6-prism diopters 20/25, 20/20 







2.250 9 Orthephoria - + 20/20. OU ions 
2.400 8 Orthophoria — + 20/20 OU ee 
1,950 9 Orthophoria — + 20/20 OU 


Orthophoria _ + 20/20 OU 


Right exotropia, 30-prism + OD _ 20/100, 20/20 
diopters 










Patient has spastic 
paraparesis 




















2.350 4 Orthophoria - + 20/20 OU 

2.140 2 Orthophoria - + 20/20 OU 

2.365 5 Orthophoria _ + 20/20 OU 

1.840 7 Orthophoria - — 20/20 OU 

2.425 2 Orthophoria _ - 20/20 OU 

2.360 8 Orthophoria _ — 20/20 OU | 

2.640 5 Orthophoria - - 20/20 OU a 

2.125 6 Orthophoria + OS + f= 20/20, 20/30 Left microtropia 

2.410 4 Orthophoria - -~ 20/20 OU sk 

1.840 7 Orthophoria; exotropia, 30- _ + 20/20 OU Latent nystagmus 
§0-prism diopters 

2.065 4 Orthophoria ~ + 20/20 OU 

1.935 3 Orthophoria - + 20/20 OV 

1.640 Orthophoria - + 20/20 OU 













Orthophoria with correc- 20/20 OU Accommodativa 
tion, 40-prism diopters esotropia 
without correction 























Orthophoria - - 20/40, 20/20 intraventricular 
hemorrhage 
2.105 3 Orthophoria - + 20/20 OU 
2.210 10 Orthophoria - + 20/20 OU ae 
2.305 3 Orthophoria _ ~ 20/25, 20/70 Anisometropic 
amblyopia 
1.450 8 Orthophoria _ + 20/20 OU sees 
4.675 9 Right esotropia, 18-prism + OD — 207200, 20/20 Delayed motor 
diopters development 
2.145 3 Orthophoria - + 20/20.0U 
1.865 9 Orthophoria = + 20/20 0U 
1.716 5 Orthophoria - + 20/20 OU veg 
2.005 3 Orthophoria + OS +/— 20/20, 20/40 Anisometropic 
amblyopia 








7 Orthophoria ns _ 20760, 20/20 






















2.010 3 Orthophoria — + 20720. 0U sF 
1.430 8 Orthophoria - ~ 20/40, 20/70 High myopia CU, 
s $ nystagmus 
2.135 3 Orthophoria — + 20/20 OU ae 
, 

2.330 6 Orthophoria - + 20/20 OU í 

z 4 Orthophoria ` - + 20/20 OU ee 
1.905 7 Esotropia, 30-prism diopt- + OU _ 20/20 OU Untreated accom- 

ers; esotropia, 15-prism modative esotro- 






diopters 
2.270 3 Orthophoria - + 20/20 OU 


1.405 8 Orthophoria — - 20/40, 20/20 High myopia CU, 
amblyopia OD 


pia 









1.875 7 Orthophoria - + 20/20 OU 
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Table 2.—Patients’ Eyes Not Patched at Birth 


Cover 
Test Result 


< Orthophoria 

<=: Orthophoria 

- Orthophoria 

-= Right esotropia, 6-prism 

: diopters 

sOrthophoria 

_ sOrthophoria 

--aOrthophoria 

“Left exotropia, 45-prism 
diopters 

“Orthophoria 

aQrthophoria 

<- sOrthophorig 

""Orihophori: alternating exotro- 

os. pla, 2-prism diopters 

ight esotropia, 5-prism 


v sOrthephoria 


: Orthophoöria 

Orthophoria 

‘Orthophoria 

‘sotropia, 30-prism diopters 
without cerrection; orthopho- 
ria with correction 


Orthophoria: 
Orthophoria 
“Orthophoria 

“Right esotropia, 15-prism 
diopters 


z= Orthophoria 


_ Orthophoria 

‘Orthophoria 
‘Orthophoria 
Orthaphoria 


Orthophoria 

‘Orthophoria 

Orthophoria. 

‘Orthaphoria: 

Esotropia, 12-prism 
diopters -. 

Orthephoria 

“Right hypertropia, 12-prism 
diopters; teft exotropia, 25- 

` prism diopters 
<> Orthophoria 
<- Onthophoria 


<: Orthophoria; exotropia, 50-prism 


diopters- 
: Qrthophoria 
Orthophoria 
Esotropia, 6-prism 
diopters 

Left esotropia, 8-10-prism 
diopters 

Orthophoria 

Orthophoria 

Orthophoria 

Orthophoria 

Orthophoria 

Orthophoria 


Arch Ophthalmol—vJol 98, Nov 1980 





4-Prism 
Diopter 
Test Result 





Corrected Visual 
Acuity, OD, OS 


20/20 OU 
20/20 OU 
20/20 OU 
20/30, 20/20 


20/50, 20/20 
20/20, 20/60 
20/20 OU 

20/20, 20/40 


20/25, 20/20 
20/20 OU 
20/20 OU 


20/30, 20/20 


20/20 OU 
20/20 OU 
20/20, 20/60 


20/20 OU 
20/20 OU 
20/30, 20/40 
20/20, 20/200 


20/20 OU 


20/20 OU 


20/20 OU 
20/20 OU 


20/20 OU 
20/40, 20/20 


20/20 OU 
20/30, 20/40 


20/20 OU 
20/20, 20/25 + 


20/20 OU 
20/20, 10/400 


20/20 OU 


20/20 OU 
20/20, 20/60 
20/25, 20/20 


20/20, 20/30 


20/20 OU 
20/20 OU 
20/20 OU 
20/20 OU 
20/60, 20/20 
20/20 OU 


Comments 


Spastic quadra- 
paresis 

High myopia, OD 

Anisometropia OS 


Retinopathy prema- 
turity 


Esotropia, surgery at 
8 mo 


Anisometropic 
ambiyepia OS 


High myopia OU 

High myopia OS 

Accommodative eso- 
tropia weil treated 


Esotropia surgery at 
2yr 


Anisometropic 
amblyopia OD 


High mycpia OU 
Esotropia surgery at 
18 mo 


Congenital third 
nerve defect 


High myopia OS 
Anisometropia OS 


Porencephalic cyst 


Ahhetcsls 
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Tabie 3.—Comparison of Patched 
and Nonpatched Childrens’ Eyes 


Patched Nonpatched 


No. of patients 


Strabismus 
Vision 
<20/20 
Poor stereo- 
acuity 
Myopia 





high-risk infants is known to be sub- 
stantial.’ Nevertheless, the finding of 
poor stereoacuity in so many of these 
children is noteworthy. 


COMMENT 


The great physiologic effects of 
monocular deprivation in infant ani- 
mals have been emphasized by several 
authors.**"*"" The direct clinical ap- 
plication of this experimental para- 
digm to the problem of amblyopia is 
widely endorsed. Although less 
marked, abnormalities are also detect- 
able in binocularly deprived ani- 
mals.” 

If a kitten is reared in total dark- 
ness or if it is binocularly deprived by 
suturing closed the lids of both eyes, it 
subsequently has gross deficits in 
visuomotor coordination, with slow 
and only partial recovery.'* The visual 
cortex in such an animal can be shown 


1. Sisson TRC, Glauser SC, Glauser EM: Reti- 
nal. changes produced by phototherapy. Pediat- 
ries 17:221-227, 1970. 

2. Dobson V, Riggs LA, Siqueland ER: Electro- 
retinographic determination of dark adaptation 
functions of children exposed to phototherapy as 
infants. J Pediatr 85:25-29, 1974. 

3. Dobson V, Cowett RM, Riggs LA: Long- 
term effects of phototherapy on visual function. 
J Pediatr 86:555-559, 1975. 

4. Wiesel TN, Hubel DH: Single cell responses 
in striate cortex of kittens deprived of vision in 
one eye. J Neurophysiol 26:1003-1017, 1963. 

5. Hubel DH, Wiesel TN: The period of suscep- 
tibility to the physiological effects of unilateral 
eye closure in kittens. J Phystol 206:419-436, 
1970. 

6. Barlow HB: Visual experience and cortical 
development. Nature 258:199-201, 1975. 

7. Von Noorden GK, Maumenee AE: Clinical 
observations on stimulus deprivation amblyopia 
(amblyopia ex anopsia). Am J Ophthalmol 65:220- 
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to be abnormal. Although the majority 
of cells are still binocularly driven, 
many of them respond equally to 
edges of all orientations, and they are 
not at all selective for retinal dispari- 
ty.” One might expect that animals 
with these findings would demon- 
strate poor binocularity. 

Several studies have established 
that abnormalities of interocular 
alignment develop in dark-reared ani- 
mals." Kittens dark-reared for four 
months or longer had ineyclotorsion 
and divergence of the visual axes with 
respect to normal animals. After 
being raised in light, excyclotorsion 
and convergence of the visual axes 
tended to develop. These changes did 
not occur if the deprivation period was 
less than two months. 

These experimental observations 
prompted us to challenge the safety of 
binocular patching in our nursery. 
Yet, the data from children observed 
suggest that binocular patching is not 
harmful to interocular alignment or 
the development of sterecacuity. The 
incidence of strabismus and poor ster- 
eoacuity in the children whose eyes 
had been patched and in those whose 
eyes had not was almost identical. 

How can these data be reconciled 
with the experimental work already 
cited? Several factors may be impor- 
tant. (1) The duration of bilateral 
patching is short in neonates com- 
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pared with the periods utilized experi- 
mentally. (2) The early neonate’s 
visual system may be relatively 
immune to binocular deprivation in 
comparison with the older infant. Cer- 
tainly one is struck with the frequency 
of transient motility disturbances 
seen in the premature nursery that 
apparently result in no significant 
long-term visual dysfunction.” (3) The 
short periods during which the 
patches are removed from the eyes 
during feeding, ophthalmologic exam- 
inations, and for other reasons may 
allow sufficient visual stimulation to 
protect against the binocular depriva- 
tion. (4) The clinical tests used to 
evaluate these children’s conditions 
were not sensitive enough to detect 
some of the consequences of depriva- 
tion. In this regard, we are currently 
investigating the binocular visually 
evoked potential in some of these chil- 
dren to see whether there is any dif- 
ference between the two groups of 
children. 

In any case, the clinical fact 
remains that binocular patching of 
neonates with jaundice does no? seem 
responsible for an increased risk of 
clinically detectable strabismus or 
lack of stereoacuity. 
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Si -0f 196 patients with retinal 
cated that unilateral nasal and 






Superior g almost inwariably were 
: produced br trauma (87.5%). A traumatic 
< cause is proposed for unilateral interotem- 
poral Gialyses, which also Kad an inordi- 
nately high rate of trauma (56%). Bilateral 
retinal -dialyses, making up 14% of all 
cases, had a much lower incidence of 
trauma: A nongenetic, developmental 
anomaly at the ora serrata may account 
for some bilateral cases. in ail types of 
‘«dialyses, women acknowledged trauma 
` less frequently than men, which probably 
reflects a sociologic tendency for women 
to deny physical abuse. Twelve percent of 
dialysis: patients had ocular hypertension 
exceeding 22 mm Hg and 16% had angle 
recessions. Successful detachment sur- 


"gery normalized the intraocular pressure 
-in mos! cases without additional filtering 


‘surgery or medications. 
(Arch Ophthalmol 98:1971-1974, 1980) 


etinal dialysis or ora serrata disin- 

= semtion has been recognized as a 
specifie cause of retinal detachment 
for nearly a century. Numerous 
descriptions exist on the usual clinical 
characteristics of this detachment, 
which eecurs predominantly in young 
men. The mechanisms involved in the 
production af dialyses remain contro- 
versial.. Genetic, developmental, envi- 
ronmental, hormonal, anc traumatic 
factors. have been implicated. 

This. study further qualiñes the fea- 
tures of detachments caused by dialy- 
ses and investigates the rele of contu- 
sion injuries in the development of 
retinal alialyses. Emphasis is directed 
to intraocular pressure and angle 
recession deformities. 


SUBJECTS AND METHODS 


One hundred ninety-six patients with 
retinal.dialysis were treated at the Univer- 
sity of Jowa ‘Hospitals and Clinies, Iowa 
City, from 1954 through 1976. Patients 
with giant tears or previous congenital or 
senile cataract surgery were exeluded. In 
addition, perforating injuries were ex- 
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Retinal Dialysis 


Victor M. Zion, MD, Thomas C. Burton, MD 


cluded, since a principal objective of the 
study was to determine the association 
between ocular and orbital blunt trauma 
and retinal dialysis. Further, some of the 
histopathologic consequences of penetrat- 
ing eye injuries (fibrous ingrowth and 
transvitreal membrane formation) are not 
observed following blunt trauma. 

Dialyses were classified according to the 
principal quadrant involved: (1) superotem- 
poral; (2) inferotemporal; (3) inferonasal; 
(4) superonasal; and (5) combined dialysis. 
Combined dialyses had two or more dis- 
tinct areas of ora serrata breaks in sepa- 
rate quadrants. Data on history of trauma, 
initial symptoms, IOP, gonioscopy, and 
associated ocular pathologic features were 
obtained from review of hospital records 
and preoperative retinal drawings. 

Only clear histories of contusion injuries 
to the orbit or globe were acceptable. 
Vague histories of eye injuries and indirect 
trauma from falls or blows to the head 
were not considered meaningful. Signifi- 
cant differences between proportions were 
determined by the 2 x 2 x? method. 


RESULTS 
Type of Dialysis 

There were 196 patients, of whom 
181 (92.3%) had unilateral dialyses and 
15 (7.7%) had bilateral dialyses. The 
primary quadrants involved in order 
of decreasing frequency were (1) uni- 
lateral inferotemporal, 59.7%; (2) su- 
peronasal, 14.3%; (3) superotemporal, 
9.7%; (4) bilateral inferotemporal, 
5.6%; (5) unilateral combined, 4.6%; (6) 
inferonasal, 4.1%; and (7) bilateral 
combined, 2.0%. In the unilateral dial- 
ysis group, there was a slight preva- 
lence of left eye involvement (52%) 
compared with the right eye (48%). 
Inferotemporal dialyses made up 5% 
of the total primary retinal detach- 
ment population, while nasal and 
superior dialyses accounted for 3%. 

Sex Distribution 

One hundred twenty-nine patients 
were male (66%) and 67 patients were 
female (34%, Table 1). In all categories 
except bilateral combined dialyses, 
male patients outnumbered female 
patients. There were no significant 
differences in the proportions of spe- 
cific dialyses between male and 
female patients. 


Age Distribution 


Ages ranged from 6 to 71 years, 
with a mean of 22 years (Figure). 








Mere than half of the patients were 
less than 20 years oid, and only 10% 
exceeded 40 years of age. When the . 
bilateral cases were vonsidered sepa- 


rately, the mean age was 28 years and a 


no patient was less than 16 years 
old. 


History of Trauma 


A reliable history of blunt trauma to 
the eye or orbit was. obtained in 122 
(66%) of unilaterally involved eyes. In 
men only, two of 46 cases of unilateral 
dialysis other than inferotemporal 
had no history of trauma. For this 
reason, nasal, superotemporal, and 
combined dialyses for both sexes were 
considered as a single group to be 
compared against inierotemporal di- 
alyses. Trauma was significantly less 
frequent in inferotemporal dialyses 
than in all other types of dialyses 
(55.6% compared with 87.5%, P < .01). 
In inferotemporal dialyses, preceding 
trauma was significantly higher in 
men than in women (70% compared 
with 34%, P< .01). Similarly, in all 
other types of dialyses, men experi- 
enced a higher rate of trauma than 
women (95.7%. compared with 66.7%, 
P< 01). 

In men with bilateral dialyses, only 
three of 22 eyes (14%) had a history of 
trauma. In women with bilateral dial- 
yses, only one of eight eyes (12%) had 
a history of trauma. 


Latent Interval 


The interval between injury and 
time of diagnosis was:determined for 
the trauma group. Only 15.8% of cases 
manifested within one month of inju- 
ry, while 41% of cases were diagnosed 
more then one year after injury. The 
latent interval was five years or more 
for 14% of the patients. A significant- 
ly lenger latent period exists for infe- 
rotemporal dialyses, 52% of which 
exceeded one year, compared with 33% 
for other dialyses (P << .05). 


Symptoms 


By far the most common initial 
symptom was decreased visual acuity 
secondary to macular detachment, 
often for extended periods of time. 
Although nearly half of the patients 
were symptomatic for less than one 
month, approximately one fourth had 
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Table 1.—Sex Distribution in Patients With Retinal Dialysis* 





Type of No. of No. of 

Dialysis Cases % Cases % 
Superonasal 21 16.3 7 10.4 
Superotemporal t14 8.5 8 11.9 


*Totals refiect rounding. 
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Age distribution of 196 patients with retinal dialysis. 


experienced symptoms for more than 
three months, with 13% exceeding one 
year. 


Other Ocular Pathologic Features 


Associated ocular pathologie fea- 
tures can be divided into three catego- 
ries. The first group is referable to the 
detachment itself and consists of 
demarcation lines, pars plana detach- 
` ment, and intraretinal cysts. 

Demarcation lines occurred more 
frequently in inferotemporal. dialyses 
than the other dialyses (55% compared 
with 24%, P < .01). Forty-six percent 
of .inferotemporal dialysis patients 
with a history of trauma manifested 
with: demarcation lines. Demarcation 
lines were not observed within a 
latent interval of one month, although 
six of 12 patients formed demarcation 
lines between one and three months 
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following trauma. Even with latent 
intervals exceeding 12 months, half of 
the patients failed to form demarca- 
tion lines. 

Detachment of the pars plana non- 
pigmented epithelium should be re- 
cognized as a frequent characteristic 
of detachments caused by dialyses. 
Pars plana detachment oceurred more 
frequently in dialyses other than infe- 
rotemporal (65% compared with 29%, 
P< 01). 

Degenerative retinal cysts, often 
multiple, were seen in 11%-of all cases, 
with no significant prevalence for any 
single type of dialysis. No retinal 
cysts were observed in fellow eyes, 
unless a detachment already existed. 
The few eyes that had a dialysis with- 
out accompanying detacament con- 
tained no retinal cysts. One of 34 
patients with inferotemperal dialysis 








and a history of trauma formed 
degenerative retinal cysts within a 
latent interval of 12 months, com- 
pared with five of 31 patients with 
latent intervals exceeding 12 months. 

The second group consists of patho- 
logic changes that are produced 
directly by trauma or occur secondary 
to the detachment. Preoperative ma- 
cular cyst or hole formation, observed 
in 11% of the cases, showed no prefer- 
ence for a specife dialysis. Vitreous 
hemorrhage was present in 18% of 
cases. Posterior synechiae occurred in 
1% of cases. 

The third group consists of charac- 
teristic sequelae of ocular trauma. In 
the entire group of dialysis patients 
there were 33 eyes with angle reces- 
sion (16%). Angle recession occurred 
less frequently in inferotemporal dial- 
yses than other dialyses (9% compared 
with 29%, P < .01). Similarly, the inci- 
dence of vitreous base avulsion was 
less common in inferotemporal dialy- 
ses than other types (7% compared 
with 29%, P< .01). Lens luxation, 
choroidal rupture, traumatic maculo- 
pathy, iridodialysis, and traumatic 
cataract each occurred at rates of less 
than 3%. All these changes occurred 
more commonly in dialyses other than 
inferotemporal (13.9% compared with 
5.8%, P < .05). 

Twenty-eight percent of all unilat- 
eral inferotemporal dialyses had ob- 
jective signs of trauma. Thirty of 65 
patients (46%) with a history of trau- 
ma had confirmatory evidence of 
trauma. In contrast, only three of 52 
patients (6%) with no history of trau- 
ma were found to have signs cf pre- 
ceding trauma. 

Forty-eight percent of all unilateral 
nasal or superior dialyses had objec- 
tive signs of trauma. Thirty-one of 56 
patients (55%) with a history.of trau- 
ma had sequelae of ocular contusion. 
None of the eight patients without a 
history of trauma had evidence of 
preceding injury. 


Vitreous Alterations 


It is difficult to determine the 
degree of vitreous alterations in a 
retrospective analysis of retinal draw- 
ings and hospital records. Vitreous 
strands or membranes were reeorded 
in 12% of the dialysis patients. This 
compares with a rate of 40% strand or 
membrane formation for all types of 
792 retinal detachments in which the 
vitreous was examined from 1975 
through 1977. The difference may be a 
reflection of the low mean age of 
dialysis patients with fewer aging 
changes and the absence of a primary 
vitreoretinal degeneration. 
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IOP 


Preoperative IOP measurements 
were recorcedon 154 cases of unilater- 
al dialysis (Table 2). In 26.6% of all 
cases, there was a higher IOP in the 
detached eve. In contrast, 62% of the 
superonasa: dialysis group had higher 
pressures im the involved eye 
(P <.01). The vast majority of supe- 
ronasal dialysis patients had preced- 
ing ocular trauma, and angle recession 


< Was present ir 43%. Twenty-five eyes 


(16%) had TOPs exceeding 22 mm Hg. 
Eleven of 33 eyes (33%) with angle 
recession had TOPs exceeding 22 mm 
Hg. 

Special attention was given to 19 
patients with OP in the involved eye 
10 mm Hg or higher (an arbitrary 
level) than the fellow eye. Six of 97 
(6%) inferetemporal dialyses were 
representec ir this group, compared 
with 13 of 5° (28%) other dialyses 
F ients (68%) in this 
scessions. 
i| detachment sur- 
IOP to normal in 16 
ding eight of ten with 
ions. Two patients even- 
filtering surgery, 














While the tird patient was treated 
->with topical medications. 


COMMENT 
Role of Trauma 





This study sharacterizes the fea- 
tures of detachment following retinal 
dialysis. Age, sex distribution, symp- 
toms, and -priticipal quadrants are 
similar to thosé-of previous reviews of 
the subject": Retinal dialysis ac- 
counts for 10% to 15% of all rhegmato- 
genous detachments.*** A history of 
trauma is obtained in approximately 
10% of rhegmatogenous detach- 
ments.“ A history of contusion eye 
injury in diaiysis patients varies from 
20% to 45%.2" Trauma has been 
recorded as high as 71% im superior 
nasal dialyses.* Severe ocular trauma 
generally is conceded to be the pri- 
mary cause ef superior or nasal dialy- 
ses,* -122 Sixty. percent of objectively 
documented contusion detachments 
are associated with superonasal dialy- 
ses." Other authors indicate that 
trauma has no influence on the preva- 
lence of dialysis. =° In juvenile rheg- 
matogenous detachments, of which 
approximatety half are dialyses, trau- 
ma is the mest important cause.'*2%-22 

Some authors implicate trauma only 
when detachment closely follows inju- 
ry."* However, documented contusion 
detachments frequently occur months 
or years after iajury.*'*’ We found a 
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Table 2.—intraocuiar Pressure Asymmetry in 154 Patients 
With Unilateral Retinal Dialysis 





Pressure Difference, mm Hg 
(Affected Eye-Fellow Eye) 





> +2 18.2 


No. of å 
Cases % 


28 
i 13 


TEES E 
hace Oe ee ee 
ee a a a 


latent interval exceeding one year in 
40% of cases. i 

In this study, a history of trauma 
was recorded in 92% of unilateral dial- 
yses other then inferotemporal (96% 
in male and 67% in female subjects). 
Therefore, nasal and superior dialyses 
probably can be regarded as pathog- 
nomonic for previous ocular trauma. 

The incidence of trauma for infero- 
temporal dialyses is lower. Despite a 
32% rate of trauma in inferotemporal 
dialysis, which is three times higher 
than expected in a general detach- 
ment population, Hagler and North 
concluded that trauma was not an 
important factor.‘ 

Several theories have been ad- 
vanced to explain dialyses with no 
history of trauma. Weve’ postulated a 
hormonal mechanism accounting for 
the disparity in sex distribution of 
dialysis patients. Schepens and Mard- 
en, indicating that trauma alone 
could not explain the secondary peak 
of unilateral detachments in male sub- 
jects, favored a hormonal or genetic 
influence. A developmental anomaly 
at the inferotemporal ora region, per- 
haps genetically determined, has been 
proposed.’™"*?) Trauma as a precipi- 
tating event, superimposed on a pre- 
viously weakened ora structure, has 
many proponents.1:7-9.18.25-27 

Predetachment changes in the ora 
region of uninvolved fellow eyes have 
been reported.?*”" We did not chserve 
any known predisposing pathologic 
features in fellow eyes of unilateral 
dialysis patients. Nor are we aware of 
a single patient manifesting a unilat- 
eral dialysis who experienced a subse- 
quent dialysis in the fellow eye. 

We recorded a reliable history of 
trauma in 56% of eyes with unilateral 
inferotemporal dialysis (70% in male 
and 34% in female subjects). In all 
types of dialyses, female patients con- 


sistently acknowledge trauma less ` 


frequently than male patients. De- 
spite the difference in rates of trau- 
ma, the percentages for specifie types 
of dialyses are similar for both sexes. 
The proportion of inferotemporal dial- 
yses among female patients is not 
significantly different from the pro- 





portion of inferotemporal dialyses 
among male patients. A sociologic 
phenomenon. related to a woman's 
reluctance to admit te’ physical abuse 
probably explains the lewer rate of 
trauma. Alternatively, we would 
here is actually 







traumatic inferotemperai dialyses in 
mer. Demarcation lines are more fre- 
quent and latent intervais in trauma 
cases are significantly longer in infe- 
rotemporal dialyses compared with 
other dialyses. Experimental data 
support the concept that injury deliv- 
ered to the inferotemporal region 
usually produces lecal contusion 
changes rather than otherocular path- 
ologic features such as hyphema, 
angle recession, lens luxation, or 
vitreous base avulsion.” Injuries re- 
garded as trivial by the patient might 
produce retinal damage. Some injuries 
probably occur in early. childhood (bat- 
tered children, for example), a period 
when memories are less reliable. All of 
these factors could impair recognition 
of the actual severity of a traumatic 
incident and result in delayed diagno- 
sis ef retinal damage. 

Bilateral dialysis was feund in 7.7% 
of patients (14.2% of eves) in this 
series, compared with a range of 4% to 
14% in previous reviews. The inci- 
dence of bilateral involvement in gen- 
eral detachment populations in ap- 
proximately 10%.*** There are two 
reports indicating an: extraordinary 
incidence of bilateral dialysis. In a 
series of 43 patients, Rodriguez” 
observed bilateral dialyses in 13 (30%). 
Despite a 54% rate of trauma in bilat- 
erally affected eyes and 60% in unilat- 
erally affected eyes, the vontribution 
of trauma was dismissed. 

In a family survey of nentraumatic 
dialysis patients, Verdaguer et al" 
discovered a familial incidence of 33%; 
54% had bilateral dialyses. The au- 
thors proposed a genetic influence 
with an autosomal recessive inheri- 
tance pattern. An autosomal-recessive 
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disorder is considered to result from a 
specific enzyme deficiency and would 
be expected to produce a generalized 
progressive vitreoretinal disorder or 
retinal physiologic abnormality, which 
retinal dialysis patients do not pos- 
Sess. 

A family survey was not performed 
for the patients in this study. Howev- 
er, we are not aware of a single 
patient with a similarly affected rela- 
tive. 

Leffertstra? indicated a possible 
dominant inheritance. of predisposi- 
tion to retinal dialysis. Deutman® has 
pointed out that retinal detachment 
per se is not genetically determined, 
but predisposing factors frequently 
are, such as connective-tissue disor- 
ders, myopia, and vitreoretinal degen- 
erations. Francois and Verbraeken“ 
were unable to establish a hereditary 
mechanism for nonmyopic detach- 
ments. Retinal dialysis patients are 
typically emmetropic. 

Other pedigrees in the literature 
are complicated by some obvious envi- 
ronmental factor, such as a history of 
professional boxing.” Juvenile reti- 
noschisis has been misinterpreted as 
x-linked inherited retinal detach- 
ment.** An x-linked recessive inheri- 
tance mode can be excluded because 
female patients account for 30% to 
40% of retinal dialyses. There is no 
convincing evidence for a genetic 
influence on the development of reti- 
nal dialyses. 

There are possibly two groups of 
patients: (1) unilateral retinal dialy- 
ses, nearly always caused by trauma, 
recalled or not, and (2) bilateral dialy- 
ses, caused by a nongenetic, develop- 
mental structural defect at the ora 
serrata, usually inferotemporally. 
Nevertheless, even the latter group 
will report a substantial number of 
contusion injuries to at least one eye. 


IOP 


Relative hypotony frequently ac- 
companies retinal detachment, In a 
study of unilateral, nontraumatic reti- 
nal detachments, Burton et al found 
a relative hypotony in 40% and an 
increased IOP in 6% of detached eyes 
compared with fellow eyes. We ob- 
served a relative ocular hypertension 
in 27% of eyes with retinal dialyses of 
all types and in 62% of eyes with 
superonasal dialyses. In 1955, Huer- 
kamp and Behme* reported relative 
ocular hypertension in 22% of dialysis 
cases compared with 7% in a general 
detachment population. 

Schwartz” described a syndrome in 
occasional detachment patients, often 
with histories of trauma, consisting of 
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preoperative ocular hypertension with 
reduced outflow facility from inflam- 
matory obstruction of the trabecular 
meshwork. The IOPs and outflow 
facilities returned to nermal after 
detachment surgery. Davidorf* has 
attributed the trabecular obstruction 
to pigment granules migrating ante- 
riorly through the retinal breaks. 

Angle recession provides a definite 
sign of previous ocular trauma. Yet, 
gonioscopic analysis of retinal detach- 
ment patients has received little 
attention. Sebestyen and Schepens” 
reported no angle recessiens in a sur- 
vey of 160 detachments. Syrdalen’ 
found angle recessions in 13 of 23 eyes 
(57%) with contusion detachments. 
Phelps and Burton" reported a 3.5% 
incidence of angle recession in a large 
detachment population (30 of 868 
eyes). Glaucoma or ocular hyperten- 
sion was observed in 40% of the angle 
recession patients. 

In this study, ocular hypertension 
exceeding 22 mm Hg was recorded in 
12% of all dialyses. Angle recession 
was seen in 16% of all dialyses. Thirty- 
three percent of eyes with angle reces- 
sion had IOPs exceeding 22 mm Hg. 
Forty-four percent of eyes with ocular 
hypertension had angle recessions. 

Several patients with undiagnosed 
retinal detachment were referred for 
management of uveitis er glaucoma. 
Miotic therapy often made fundus 
examinations more difficult. A histo- 
ry of ocular trauma and elevated IOP, 
with or without angle recession, 
should provoke suspicion of retinal 
dialysis. Especially suggestive is uvei- 
tis associated with ocular hyperten- 
sion occurring months or years after 
an eye injury. 
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Prognosis in Uveal Melanoma 


With Extrascleral Extension 


John C. Affeldt, MD; Don S. Minckler, MD; Stanley P. Azen, PhD; Lin Yeh, MS 


‘© Two thirds of 60 patients followed up 
after enucieation for uveal melanoma with 
extrascleral extension eventually died of 

| metastatic disease, 







se. Large intraocular tu- 
<o mor size, mare malignant ceil types, optic 
~ Nerve invasion, and surgical transection 
= OF Nonencapsulation of the extraocular 
tumor margin were found to be signifi- 
< -cantly correlated with development of 
o metastases, Advanced age at enucleation 
and large inkaocular tumor size were 
| Significantly associated with early meta- 
Static death. Recurrence of tumor in the 
| orbit was identified in 10% of the patients 
_. and was significantly correlated with large 
intraocular tumer size and optic nerve 
‘invasion. Eariyexenteration, performed in 
seven cases, did not improve prognosis. 
Application of Bayesian methods pro- 
duced a multitactorial model for predic- 
tion of metastatic disease within 13 years 
after enucleation. 
(Arch Ophthalmol 98:1975-1979, 1980) 





he relatively poor prognosis for 

patients with uveal melanoma with 
extrascleral extension has been well 
documented. Mortality from metas- 
tatie disease is shown to range from 
66% to 85%." available studies, how- 
ever, have netzemphasized that clinical 
and histologic “actors can be signifi- 
cantly correlated with eventual pa- 
tient outcome. Exenteration has re- 
mained the adjunctive therapy of 
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choice for such cases, although con- 
troversy continues regarding both the 
indications for its use and its success 
in improving patient prognosis.'-2+-*7 
Recent studies of choroidal melano- 
mas have even questioned the effec- 
tiveness of enucleation in preventing 
metastatic disease.*"' The objectives 
of this article, which is specifically 
concerned with melanomas demon- 
strating extrascleral extension, are 
primarily the following: (1) determine 
long-term patient prognosis; (2) iden- 
tify predisposing factors in the devel- 
opment of metastases; (3) examine the 
possible relationship between enuclea- 
tion and patient prognosis; and (4) 
develop a multifactorial model for pre- 
diction of metastatic disease. after 
enucleation. 


MATERIALS AND METHODS 


Six hundred two cases of uveal tract 
malignant melanoma were seen by the 
Estelle Doheny Eye Foundation Pathology 
Laboratory, Los Angeles, between Jan 1, 
1947, and Dee 31, 1965. Review of the 
original pathology reports indicated evi- 
dence of extrascleral tumor extension in 85 
cases, and pathology slides confirming 
extraocular extension were available in 65 
cases. Clinical follow-up was obtained for 
60 of these patients. Follow-up. data 
included age at enucleation, sex, race, 
development of orbital recurrence, per- 
formance of exenteration, time to onset of 
metastatic disease, date of death, and 
cause of death. The diagnosis of metastatic 
disease was determined by clinical impres- 
sion, roentgenogram, radioisotope. scan, 
biopsy, or autopsy, whereas state of health 
for survivors was confirmed by direct con- 
tact with the patient or the patients’ per- 
sonal physician. All patients were followed 
up until death or termination of the study 
(Dee 31, 1978), which provided a minimal 
follow-up of 13 years for survivors. 

In the review of pathology slides, 15 
histologic variables defined in previous 
studies were evaluated for each. case. 





Intraocular factors included the following: 
tumor height above the sclera, largest 
tumor diameter, length of scleral contact, 
tumor area, tumor volume, tumor location, 
presence of optic nerve invasion, integrity 
of Bruch’s membrane, cell type, pigmenta- 
tion, and mitotic activity. Extraocular vari- 
ables included tumor location, tumor area, 
tumor volume, and integrity of the extra- 
ocular tumor margin. Areas were esti- 
mated in square millimeters by multiply- 
ing the largest tumor diameter by tumor 
height, whereas volume was estimated by 
assuming that the tumors were cylinders 
extending into the vitreous from a choroi- 
dal base (V = arth). The extraocular tumor 
margin was considered intact or encapsu- 
lated unless surgical transection was 
obvious, or tumor cells were unquestion- 
ably identified outside of encapsulation 
planes. The intraocular tumor location was 
divided into seven categories: choroid with 
tumor bulk anterior to equator, choroid 
with tumor bulk posterior to-equator, chor- 
oid with tumor bulk straddling equator, 
choroid and ciliary body, ciliary body and 
iris, iris only, and filling the entire globe. 
The extraocular tumor location was divided 
into four categories: tumor bulk anterior to 
equator, tumor bulk posterior to equator, 
tumor bulk straddling equator, and tumor 
within transected optic nerve only. Optic 
nerve invasion was initially differentiated 
into three categories: anterior to eribri- 
form plate, posterior to cribriform plate, 
and subarachnoid space invasion, but these 
subdivisions proved nonsignificant; Cell 
type was determined using the Callender 
classification system, with fascicular tu- 
mors considered as spindle B. Cases were 
considered pure spindle or pure epithelioid 
if fewer than 5% of other cell types were 
estimated to be present. The degree of 
tumor pigmentation was divided into two 
groups: light (pigment within less than one 
half of all tumor cells) and heavy (pigment 
within more than one half of all tumor 
cells). Mitotic activity was determined by 
totaling the number of mitotic figures 
observed in ten high-power fields and 
classed as high (= 5) or low 4< 5). 
Significance of the tumor measurement 
and histologic factors in relation to patient 
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outcome (metastasis vs nonmetastasis) was 
statistically determined using x*, Student’s 
t test, and Fisher's exact test. Indepen- 
dence of the resulting significant factors 
was determined using stepwise discrimi- 
nant analysis. To develop a multifactorial 
model using these independent factors, 
Bayesian methods” were used to establish 
probability values for the development of 
metastatic disease. A detailed description 
of the procedure can be obtained from one 
of us (8.P.A.). 


RESULTS 


Twenty patients (33%) were male 
and 40 (67%) were female. The mean 
age at enucleation for all patients was 
59.4 years, with a range of 11 to 85 
years. Two patients were of Mexican- 
American descent, while all others 
were white. 

At the termination of the study, 
eight patients were alive without evi- 
dence of orbital recurrence or meta- 
static disease, while 14 died of various 
non-tumor-related causes. The re- 
maining 38 patients (63.3%) died of 
metastases. The mean survival period 
from enucleation was 4.7 years for the 
metastatic group and 13.6 years for 
the nonmetastatic group (P < .001). 
Average survival after recognition of 
métastases was 14 months. Of the 38 
patients who died of metastatic dis- 
ease, 22 (57.9%) died early, ie, within 
three years of enucleation. Advanced 
age at enucleation and a large tumor 
size were found to be significantly 
associated with early metastatic death 
(Table 1). 


Prognostic Factors 


The clinical factors of race and age 
at enucleation were not found to be 
significant metastatic prognostica- 
tors (P > .05). Sex, however, was sig- 
nificant, with 40% of the males and 
75% of the females dying of metas- 
tases (P < .002). 

Table 2 gives the intraocular and 
extrabulbar tumor measurements for 
metastatic and nonmetastatic patient 
groups. Larger intraocular tumors 
were correlated with greater disposi- 
tion to metastatic disease, with all 
methods of measuring intraocular 
tumor size shown to be significant 
(P < .05). Table 3 gives the histologic 
variables for metastatic and nonmet- 
astatic patient groups. Concerning 
cell type, 21 cases (35%) were of the 
spindle variety, whereas 39 (65%) were 
of the epithelioid, mixed, or necrotic 
types. Metastatic mortality for the 
two groups was 43% and 74%, respec- 
tively (P < .05). The extrabulbar tu- 
mor margin was surgically intact or 
encapsulated in 38 cases (68%) and 
surgically transected or nonencapsu- 
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Table 1.—Factors Associated With Early vs Late Metastatic Death 


Early Death, Late Death, 

Mean + SEM Mean + SEM 
Factor (N = 22) (N = 16) pe 
64.7 + 2.3 50.4 + 39 002 
Largest tumor diameter, mm 16.5 + 0.9 13.3 + 1.0 .025 
Tumor height, mm 10.5 + 0.9 7.2 + 0.8 016 
Length of scleral contact, mm 33.5 + 3.6 20.4 + 2.3 004 

Tumor area, sq mm 189.3 + 22.5 99.7 + 14.7 0 


2572.6 + 411.7 







































02 
1159.5 + 222.7 005 


*Two-sample t test or Welch t test for two-sided alternative. 
















Largest tumor diameter, mm 
Length of scleral contact, mm 
Tumor area, sq mm 
Tumor volume, cu mm 
Tumor height, mm 








Table 2.-Tumor Measurements and Relationship to Metastatic Prognosis 


Nonmetastiatic, Metastatic, 
Mean + SEM Mean + SEM 
Tumor Measurement (N.= 22) (N = 38) 


10.5 + 0.9 
15.0 + 2.3 
78.7 + 13.1 
847.1 + 205.5 
9 + 0.8 : 

& E 3 69 


Extrabulbar tumor volume, 
cu mm 16.9 + 9.0 326.8 + 220.7 


















151.6 + 16.0 
1872.3 + 271.7 
9.1 + 0.7 GAB 
















*Two-sample t test or Welch f test for two-sided alternative. 


Table 3.—Tumor Histologic Variables and Relationship to Metastatic Prognosis 


Variables 






Cell type 
Spindle A and B 


Mixed, epitheliod, necrotic 
Surgical integrity of extrabulbar 
tumor margin 
Intact 
Transected 
Optic nerve invasion 
No 


Nonmetastatic 


Metastatic 


(N = 22) (N = 38) p* 


Laera 


Yes 


Pigmentation 
Light 


20 





A eee 


Heavy 


Mitotic activity 
Low 
High 
integrity of Bruch's membrane 
intact 
Disrupted 








*y? test with continuity correction. 


lated in 22 (37%). The metastatic mor- 
tality for these two groups was 50% 
and 86%, respectively (P <.05). Optie 
nerve invasion occurred in 24 cases 
(40%), and was associated with a 
metastatic mortality of 83%. This 
compared with 50% for patients not 
demonstrating optic nerve invasion 
(P < .05). The remaining histologic 
factors, including pigmentation, mi- 
totic activity, and integrity of Bruch’s 
membrane, were nonsignificant. Like- 
wise, subdividing tumor location, in- 
traocular or extraocular, was not 
found to be significant. 


16 24 


6 








Exenteration 


In four patients, exenteration was 
performed early or within two months 
of enucleation. Complete orbital con- 
tents down to or including periosteum, 
but not including lids, were removed 
in three of these cases, whereas a 
subtotal exenteration, including most 
of the extraconal tissues, was per- 
formed in the fourth case. Three of 
these cases were of the more malig- 
nant cell types (mixed and epithelioid) 
and also exhibited optic nerve inva- 
sion. All three patients eventually 
died of metastatic disease. The fourth 
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patient's tae: 
cell ¢ 


t was of the spindle B 
gid not demonstrate 
aston. This patient died 
atic disease of a myo- 
jon 12.7 years after enu- 













underwent exenter- 
ve than two months 
a ion) for suspected orbi- 
on rrence. Two cases were 
lignant cell types and 
grated optic nerve inva- 
; » died of metastases 
a period ranging’ from eight 
months to 24 years after exentera- 
tion, 


Naultifacscrial Predictor Model 


ise discriminant analy- 

: of the previously identi- 
fied s:atistieally significant factors 
were isolated as independent predic- 
tors o” patient outcome. These in- 
cluded largest tumor diameter, cell 

_ type, end optic nerve invasion. Baye- 
sian naultifacterial analysis was then 
appliec to unify these independent 
factors intow single predictive formu- 

` Ja” 

_.. Table 4 gives all combinations of 
these prediction variables, their Baye- 
sian-derived isk score (z), and the 
corresponding jrobability for develop- 
ment of metastatic disease during a 

“18-year periow after enucleation. Com- 

i f observed metastatic cases 

with predicted cases as determined by 

the Bayesian model shewed close 
agreement between the two sets of 
data (g»odness-of-fit x? = 30, not sig- 
nificant"? ; 

















COMMENT 


Amorg 602 aveal melanoma cases 
viewed by oar laboratory between 
1947 ard 1966,85 or 14%, had extra- 
scleral extension. This compares with 
a range of 10% to 29% reported in 
previous studies. >" Our 13-year me- 
tastati mortality incidence of 63.3% 
closely parali the 66% rate noted 
by Stare ane Zimmerman, who stud- 
















Ceil Type: 
Mixed, Epithelioid, 
Necrotic 


Largest Tumor: 
Diameter 
z 13.4 mm 
Yes 
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‘Eabis 4.—Probability of Metastatic Disease Within 13 Years of 
Enwcleation as Function of Three Independent Risk Factors 


ied , 235 patients with extrascleral 
extension. By eliminating from our 
series the five cases viewed in 1964 
and 1965, a minimum follow-up of 15 
years for survivors was obtained (55 
cases), and this showed a metastatic 
mortality of 65%. Likewise, a 67% rate 
was observed for the 20-year follow- 
up group (33 cases). These data indi- 
cate that, although patients demon- 
strating extrascleral extension carry a 
poor prognosis, approximately one 
third will survive for 20 years without 
metastases, or die of non-tumor- 
related causes. i 


Prognostic Factors 


Few studies are available tkat have 
evaluated potential prognostic factors 
among melanoma patients with ex- 
trascleral extension.*? In our review, 
18 clinical and histologie variables 
were examined for possible correla- 
tion with patient outcome and nine 
were found to be statistically signifi- 
cant. Globes containing larger intrao- 
cular tumors, as measured by largest 
tumor diameter, tumor height. length 
of scleral contact, tumor area, and 
tumor volume, were correlated with 
higher metastatic mortality (Table 2). 
As previously observed by Shammas 
and Blodi,* largest tumor diameter 
was the single most important of all 
histologic factors examined. Regard- 
ing extraocular tumor size, patients 
with larger tumor masses were much 
more likely to have metastases devel- 
op. A striking difference in extraocu- 
lar area and volume measurements 
between metastatic and nonmetastat- 
ic patient groups can be seen in Table 
2. However, large variations in exten- 
sion size within the two groups ren- 
dered the comparison statistically 
nonsignificant. 

As expected, cell type proved to be 
an important prognosticator, with 
spindle cell tumors showing a signifi- 
cantly lower metastatic rate than epi- 
thelioid, mixed, or necrotie tumors 
(Table 3). Previous studies, although 





Optic 
Nerve 
Invasion 


not specifically analyzing extraocular 
extension cases, have consistently 
shown similar findings. An m- 
creased ratio of the more malignant 
cell types (65%) vs spindle cell types 
(85%) was also noted. This was in 
keeping with the observations of 
Starr and Zimmerman, who found 
that 79% of their extensian cases were 
of the more malignant cell type, as 
opposed to 52% for their 1,607 cases 
without extrascleral extension. 

Optic nerve invasion, a factor infre- 
quently discussed ir melanoma re- 
views, was not only a statistically sig- 
nificant metastatic progrosticator but 
was also surprisingly common within 
our series (Table £). Twenty-four 
patients (40%) exhibited some degree 
of optie nerve invasien. Previous 
studies have shown an optie nerve 
invasion incidence ranging from only 
3% to 8%.'***' The relatively: large 


intraocular tumor sia characteristic 


of our patient group may ‘have 
accounted for their predisposition to 
optic nerve invasion. Of the 24 cases, 
19 had a largest tumor diameter. 
exceeding 10 mm. EA i 

Finally, integrity of the extraocula 
tumor margin was shown to be signif- 
icantly correlated with patient out- 
come (Table 3). Of the 22 patients 
demonstrating surgical transection or 
nonencapsulation of their extraocular 
tumor margin, 19 (86%) died of meta- 
static disease. 


Enucleation and Metastatic Disease 


In recent reviews, Zimmerman and 
associates*” suggested that enuclea- 
tion of melanoma-centaining eyes 
may contribute to dissemination of 
tumor cells and increased metastatic 
disease. In support of this contention, 
the authors presented a graph depict- 
ing the annual tumor-related death 
rate of some 2,652 patients with mela- 
noma.* Within six months of enuclea- 
tion, a sharp increase in metastatic 
mortality was noted that- peaked with- 
in two years at an 8% rate per year 
and then gradually declined to an 
average of about 1% per rear. 

Analysis of our own-data showed a 
postenucleation metastatic mortality 
pattern very similar to that of Zim- 
merman and associates“* (Figure), 
with the exception taat our study 
showed a higher early metastatic 
death rate. Thirty-seven percent of 
our 60 patients died of metastatic 
disease within three years of enuclea- 
tion, as compared with approximately 
19% in the review by Zimmerman et 
al. 

Several histologic variakles we pre- 
viously correlated with development 
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of metastases might logically contrib- 
ute to this elevated mortality by 
increasing the risk of surgically 
induced tumor embolization. Larger 
tumors often contain delicately lined 
venous lakes, particularly in the sub- 
retinal portion when Bruch’s mem- 
brane has been breached. As noted by 
Zimmerman and McLean,’ such tu- 
mors, particularly those containing 
the more malignant and less cohesive 
cell types, are more likely to show 
vascular channel invasion leading to 
greater probability of manipulation- 
induced embolization. Surgical tran- 
section of the extraocular tumor por- 
tion could produce tumor cell dissemi- 
nation via transected orbital vessels or 
conjunctival lymphatics, whereas op- 
tic nerve invasion, particularly within 
the subarachnoid space, could induce 
metastatic spread via the CSF. Given 
the combination of these potential 
embolization factors, it may be that 
melanomas with extrascleral exten- 
sion are at exceptionally high risk for 
surgically induced dissemination. 
Regarding predisposing factors for 
early metastatic death (death within 
three years of enucleation), analysis 
showed advanced age at enucleation 
and a large intraocular tumor size to 
be significantly correlated with early 
mortality (Table 1). From the previous 
discussion of tumor size and surgical 
dissemination risk, it could be postu- 
lated that the larger the intraocular 
_ tumor, the potentially greater the 
embolic shower leading to early 
metastatic death. Factors adversely 
affecting the host’s immune system, 
ie, advancing age, might also be 
expected to influence establishment 
` and progression of metastases. 

We do not believe that surgieally 
induced tumor dissemination is neces- 
sarily the only explanation for the 
observed increase in metastatic dis- 
ease after enucleation, An alternative 
explanation is that the observed 
increase in metastatic disease is really 
a manifestation of the natural life 
history of the tumor, and relates only 
in an incidental way to enucleation, 
which in turn is generally triggered 
by symptoms best correlated with the 
size of the lesion, especially secondary 
retinal detachment.” 


Orbital Tumor Recurrence 


Previous studies have indicated a 
postenucleation orbital recurrence 
rate ranging from 0.4% to 3.0%.'* This 
figure increased to as high as 23% if 
extraocular extension had occurred. 
Reeurrence was also associated with 
the presence of more malignant cell 
types, a large extraocular tumor 
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Percentage 


8 10 
Years After Enucleation 


12 14 16 18 20 


Time interval between enucleation and metastatic death (60 patients). Mortality peaked 
within two years of enucleation (0) at yearly rate of 13%. Of all patients, 37% ded of 
metastases within three years of enucleation. 


Table 5.-Tumor Factors and Relationship to Orbital Recurrence 


Orbital Recurrence, 
Mean + SEM* 
ence 
Yes No 
(N = 6) (N = 51) p 











Factor 

















Largest tumor diameter, mm 18.7 + 0.3 12.7 + 0.6 < 001 
Extrabulbar tumor volume, 

cu mm 1,728.4 + 1,339.2 32.9 + 13.8 261 
Optic nerve invasion present? 6 (100) 17 (33) .007 





*Three cases with early exenteration were removed from analyses. 


+Frequency (%). 


mass, and surgical transection or 
nonencapsulation of the extraocular 
tumor margin.” 

In our study, orbital! recurrence 
developed in six patients (10%), con- 
firming the increased risk among 
extrascleral extension pztients. Sta- 
tistical analysis showed that a larger 
intraocular tumor size ansi optic nerve 
invasion were significantly associated 
with recurrence {Table 5). Average 
tumor diameter for this group was 
18.7 mm, and some degree of optic 
nerve invasion was observed in all six 
patients. Three showed tumor at the 
transected margins of the nerve. The 
recurrence group also demonstrated 
noticeably larger extraocular tumor 
masses (Table 5). Five of the six 
patients showed surgical transection 
or nonencapsulation of the extraocu- 
lar tumor margin. Cell type showed 
even distribution, with one necrotic, 
one mixed, two epithelicid, and two 





spindle B tumors. Prognosis for this 
group, as noted in previous studies,'” 
was poor. All six patients eventually 
died of metastatic disease in a period 
ranging from five months to 7.8 years 
after enucleation. 


Multifactorial Predictor Model 


Table 4 illustrates the method of 
Bayesian analysis applied to predict- 
ing metastatic disease in ocular mela- 
noma with extrascleral extensicn. The 
method is simple and requires knowl- 
edge of only three histologie factors: 
intraocular tumor size (largest diame- 
ter), cell type, and optic nerve inva- 
sion. For example, a patient with the 
intraocular portion measuring 15 mm 
in diameter, of mixed cell type, and 
with optic nerve invasion has a risk 
score of z = 2.69, with a correspond- 
ing metastatic probability of 24. This 
patient thus carries a 94% chance of 
having metastatic disease develop. By 
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‘iginal follow-up period, 
ends for a period of 13 
cleation. 

2 predictive accuracy of 
all patients with a 


sified as metastatic 
patients: with meta- 
C an .40 as ronmetas- 
Plates, and all patients at 
akris to .60) are excluded 
.tion (15 cases), the pro- 
y as applied to this 





i cations of such predictive capability 
include prowiding indications for ad- 
Junct:ve therapy beyond enucleation 
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le 5.--Probability of Metastatic Disease and Actual Outcome 
for Patients Treated by Early Exenteration 





Optic 
Nerve Probability of Actual 
invasion Metastasis* Outcome 
+ -80 Metastasis 
94 Metastasis 
94 Metastasis 
50 Nonmetastasis 






































and evaluation of the success of such 
therapy in improving patient progno- 
sis. 


Exenteration 


Whenever ocular melanomas pre- 
sent with extrascleral extension, the 
question of exenteration arises. Some 
authors advocate this procedure when- 
ever the extraocular tumor nodule is 
extensive, necrotic, nonencapsulated, 
or surgically transected. In recent 
years, exenteration has been proposed 
whenever extrascleral extension is 
identified, regardless of size or integ- 
rity of the extraocular tumor por- 
tion.'* In reality, however, this proce- 
dure seems to be infrequently used, a 
fact undoubtedly related to the prob- 
lematic cosmetic results and the con- 
troversy regarding its suceess in 
improving patient prognosis. Unfor- 
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ability to improve prognosis but sug- 
gested that it possibly disseminated 
tumor cells, increasing the risk of 
metastases. 
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patients treated by early exentera- 
tion, three died of metastasis and all 
were at high risk as determined by the 
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Age, Increased Ocular and Blood Pressures, 


and Retinal and Disc Fluorescein Angiogram 


Bernard Schwartz, MD, PhD, John Kern, MS 


è From the densitometric and time 
curves of fluorescein angiograms of 
matched groups of normal, ocular hyper- 
‘tensive, and glaucomatous eyes, the time 
and rate of filling of the retinal arteries and 
veins, optic disc, and peripapillary cho- 
roid were measured. In the whole popula- 
tion of eyes, with increasing age there was 
a decreased rate of filling of the retinal 
arteries, optic disc, and the peripapillary 
choroid. With increased diastolic blood 
pressure, increased time was needed to 
Mill the peripapillary choroid. Increased 
ocular pressures and decreased tono- 
graphic outflow facility were particularly 
correlated with the decreased filling of the 
retinal veins and the disc. Significant dif- 
ferences of circulatory changes in the 


retinal arteries and veins were obtained 


between the normal, ocular hypertensive, 
and glaucomatous eyes. Further evalua- 
tion of these circulatory events could be 
clinically useful, especially in.differentiat- 
ing normal from ocular hypertensive eyes 
in relation to the effect of ocular pressure 
on the retinal and disc circulations. 
(Arch Ophthaimol 98:1980-1986, 1980) 


The technique of fluorescein angiog- 

raphy offers the opportunity to 
study the circulation of the eye in 
glaucoma. Investigators have used 
techniques varying from qualitative 
interpretation of fluorescein angio- 
grams to measurement of the appear- 
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ance and circulation times of fluo- 
rescein in the retinal and choroidal 
circulations.: * Densitometric mea- 
surements have been made of the 
choroid and the retinal vessels to 
determine interrelationships between 
choroidal and retinal circulations in 
glaucoma.” 

We attempted in a previous study“ 
to obtain a measure of the circulatory 
events in the eye by studying the 
interrelationships between time and 
density of fluorescein at each time or 
within each photographic frame of the 
fluorescein angiographic cycle. The 
purpose of this report is to use such 
relative measures for a study of 
normal, ocular hypertensive, and glau- 
comatous eyes. 


MATERIALS AND METHODS 


The techniques for performing fluores- 
cein angiography have been previously 
described.’ The high light output of the 
system required that the photographs be 
taken at 0.75-s intervals during the fluores- 
cein cycle. Informed consen: was obtained 
from all patients and subjects undergoing 
fluorescein angiography. 

The microdensitometrie system used. to 
measure each photograph of the optic dise 
was a rotary scanning Q-stage microdensi- 
tometer mounted on a modified laboratory 
microscope. This system has been previous- 
ly described"; in the present study, howev- 
er, instead of scanning microdensitometry, 
specific points were measured on the optic 
dise, the peripapillary choreid, the retinal 
arteries, and the retinal veins (Fig 1). 
Eight points were selected to be measured 
for each structure on the disc, the retinal 
arteries, retinal veins, and the peripapil- 
lary choroid. Two points were selected mid- 
way between the borders əf each retinal 
artery or vein for each quadrant of the dise. 





The points selected on the vessels were 
usually within one half of the dise diameter» 
of the border of the dise. 

Similarly, eight points were selected on 
the dise, dispersed throughout its area and 
avoiding the major and minor vessels. «: 
Eight points were selected on the peripap- = 
illary choroid circumferentially around the 
dise within one half of the dise diameter, 
similarly avoiding major or minor vessels. 
An average value was then determined for 
the eight points for each structure. This 
average value was used to represent the 
density of fluorescein for that structure at 
a particular time in the fluorescein eyele. 

To measure the whole sequence of the 
fluorescein angiograms, the entire series 
of negatives for a single eye was arranged 
chronologically on a light table. With a 
magnifier, the first photograph in which 
fluorescein could be observed was used as 
the beginning of the sequence. A second 
negative in the midarteriovenous.. phase 
was selected that showed all the vessels 
and the disc clearly. A 20 x 25-em print of 
this negative was used as a reference for 
locating points to be measured between 
frames. The initial control photographs, 
which were taken before fluorescein had 
been injected and with all the filters in 
place, were then used to obtain a baseline, 
Eight locations were chosen on the control .. 
frame, including its border, and they were 
measured. An average value was deter- 
mined. This value was used as zero for the 


~mierodensitometer. This effectively set a 


base level for control purposes. 

The points on various locations on each 
of the arteries, veins, disc, and peripapil- 
lary choroid were chosen, and an X was 
placed on the 20 x 25-em photograph of 
these locations. Each negative of the fluo- 
rescein sequence was then measured simi- 
larly, with the 20 x 25-em reference print 
used to locate points between frame mea- 
surements. Each series of point measure- 
ments was averaged to give a value of 
optical density for arteries, veins, disc, and 
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k time frame during the 
enee, and the data were 












ea for each structure of 
retinal veirs, optic disc, 
ehoroid, ten variables 
d. These included both 
measurements. Measure- 
sre made from the record- 
ach frame of the photo- 


retinal arte 
and peri 














nis of ten variables of circu- 
l ion fuereseein filling times, and 
_ densities were made in the following man- 
ner: 
Circulation times 
Time of first appearance of fluorescein 
in the retinal veins minus time of first 
in the retinal arteries 
t measure of the transit 
ecirculatery bed of the 










the fluorescein density 
2k in the retinal veins 
me of its peak in the 
eries (This measurement 






-Timeat which the density of fluorescein 
peaced ty the optic dise minus its first 
appearatie time in the optic dise (This 











gives act ure of the time required 
for ne optic dise to reach its maximum 
fluoresce: concentration or its filling 





tir 

Time at which the fluorescein reached its 
peas in the retinal arteries minus its 
first.appearance in the retinal arte- 
ries 

Time at which fluorescein reached its 
peak-in the retinal veins minus its first 
appearance in the veins 

Time at which the fluorescein reached its 
peak in tse peripapillary choroid mi- 
nus its first appearance in the chor- 
oid 

Ascending: slopes 
From the plots for each structure, 












ascending slopes of the curves were 
calculated from the measurements of 






y asd time. Owing to an occa- 
:| missed photograph, slopes could 
ibtained for every eye. It was 
assuined tiat the slopes were approxi- 
mately lirear for retinal arteries, reti- 
nal veins, optic disc, and peripapillary 
choreid. 










Fluorescein angiograms of 93 eyes of 82 
patients: were measured and analyzed. 
Each eyerwas treated as a separate unit in 
the analysis of the data. This was done 
since only one eye was used in the analysis 
of §2 patsents.Of the 11 patients in which 
both eyes were used, in six patients the 
eyes hac masked differences in visual 
fields anc optie-dises. In three patients the 
visual fields were similar but the discs 
were different. and in two patients the 
dises and'visual fields were the same. 

The composition of the 93 eyes was as 
follows: norma: 20) ocular hypertensive, 25; 
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Fig 1.~Fluorescein angiogram showing typical location of points selected for microden- 


sitometric measurement. 
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Fig 2.—Densitometric curves of retinal peripapillary choroid. and disc -circulations 


measured throughout fluorescein eycie. 


primary open-angle (chronic simple) glau- 
coma, 21; low-tension open-angle glauco- 
ma, two; primary closed-angle glaucoma, 
four; juvenile open-angle glaucoma, one; 
miscellaneous suspected primary open- 
angle glaucoma (based on appearence of 
the optic dises), 14; and secondary glauco- 
ma, four. There were 61 eyes from female 
subjects and 32 eyes from male subjects. 
There were 73 eyes from white patients, 17 
eyes from black patients, and three eyes 
from Oriental patients. 

Criteria for normal subjects and patients 


with ocular hypertension end primary 
open-angle glaucoma have been previously 
described.* Patients with ocular hyperten- 
sion were those who had applanation pres- 
sures greater than or equa! to 21 mm Hg on 
two or more independent examinations 
with or without optic dise changes charac- 
teristic of glaucoma but ne ckanges in the 
visual field. No patient with secular hyper- 
tension was receiving treatment, but all 
patients with glaucoma were receiving 
treatment at the time of fuovescein angi- 
ography. 


Ocular and Blood Pressures—Schwartz &Kern 1981 





Table 1.—Frequency Distributions of Ocular Measurements 


Applanation Pressure, 

















mm Hg Lowest Outflow 
Maximum Applanation Facility, % Area of 
Before Fluorescein After Fiuorescein Pressure, mm Hg pL/min/mm Hg Disc Cup 
 aaennemeanneennanneenmmmmnmnstineaeemmmmammmamamammmmenanatn! Pe ennenennennenameinemmmmnmenmmemnmt. 
Percentiles Percentiles Percentiles Percentiles Percentiles 

peranane neee tt amean, eeaeee eeaeee ee ene nee, 
No. Median 30th 70th No. Median 30th 70th No. Median 30th 70th No. Median 30th 70th No. Median 30th 70th 
Total eyes 91 18 16 21 78 18 16 21 90 22 19 25 69 0.14 010 0.20 84 59 48 67 














Normal eyes 22 15 i4 17 20 16 15 18 22 16 15 19 16 019 O14 029 20 48 37 53 
Hypertensive 
eyes 24 22 18 25 22 21 19 24 25 26 24 30 21 0.13 0.09 0.16 25 49 39 61 
Open-angle 
glaucoma- 
tous eyes 21 20 18 22 148 20 17 25 20 22 20 25 15 O11 008 014 19 75 65 90 


All patients received complete ocular 
examinations, including measurement of 
ocular pressures with the Goldmann’s 
applanation tonometer. From the patient’s 
record, the maximum applanation pressure 
and the lowest tonographic outflow facility 
value were obtained. The areas of cupping 
and pallor of the optic disc were deter- 
mined from stereo photographs of the optic 
dise, which were taken by the Allen rotary 
prism and expressed as percent areas of 
the dise by use of transparent templates of 
varying sizes.” 

Visual fields were done on the Goldmann 
perimeter using both static and kinetic 
techniques. For analysis of the data, visual 
fields were classified by two methods. The 
first involved the standard classification of 
glaucomatous visual field loss by type, 
ranging from no field loss to paracentral 
scotoma to a nasal step or temporal step, to 
an arcuate scotoma with or without a step, 
to a 1-, 2-, or 3-quadrant loss, to a central 
island and a temporal island, and to no 
light perception.” Of the 21 eyes with 
primary open-angle glaucoma, 12 had loss 
of visual field equal to or greater than an 
arcuate scotoma and step. Each type of 
visual field defect was given a grade rang- 
ing from 0 for no visual field loss to 9 for no 
light perception. In addition, the central 
visual field was graded, that is, the inner 
20°, from full to and norma! to 0-1a to H-4e 
isopters to general contraction to less than 
20° for V-4e. 

Brachial blood pressure was measured in 
the standard fashion by a blood pressure 
cuff, mercury sphygmomanometer, and 
stethoscope, and was usually determined 
prior to clinical examination at the regular 
office visits. Blood pressure was taken in 
the right arm with the patient sitting. 

For statistical analyses, nonparametric 
two-tailed tests were used, including the 
Mann-Whitney U test for comparison of 
frequency distributions, the x? for determi- 
nation of independence of samples, and the 
Spearman rank coefficient for correlations 
(r,).* The range of values was given in 
percentiles, with the median as the 50th 
percentile. The level of significance was 
chosen as P < .05 for the Mann-Whitney U 
and x’ tests. For the Spearman rank corre- 
lations, a level of significance was chosen 
of P< 01. 
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RESULTS 
Population Differences 
for Systemic and Ocular Factors 


The only difference in the sexual 
and racial distributions of the popula- 
tions was between the normal subjects 
(17 women, five men) and the patients 
with primary open-angie glaucoma 
(ten women, 11 men), which differed 
significantly in sex distribution. How- 
ever, none of the ten measures of 
circulation times, fluorescein filling 
times, and ascending slopes was sig- 
nificantly different for men and 
women for the total population. 

On comparison of the ocular and 
systemic characteristics ef the nor- 
mal, ocular hypertensive, and glauco- 
matous eyes, no significant differ- 
ences were obtained for age or systol- 
ic, diastolic, and pulse pressures. The 
median age of the total population of 
eyes (N = 93) was 56 vears (30th 
percentile = 48 years, 7@th percen- 
tile = 66 years). The median systolic 
blood pressure of the totai population 
(N = 79) was 130 mm Eg (30th per- 
centile = 118 mm Hg, 70th percen- 
tile = 140 mm Hg), and the median 
diastolic blood pressure (N = 79) was 
79 mm Hg (30th percent#e = 70 mm 
Hg, 70th percentile = 88 mm Hg). The 
median pulse pressure (N = 79) was 
49 mm Hg (30th percentile = 42 mm 
Hg, 70th percentile = 59 mm Hg). 

The normal subjects differed signif- 
icantly from the patients with ocular 
hypertension and primary open-angle 
glaucoma in applanatien pressures 
(maximum applanation pressure, ap- 
planation pressure before and after 
fluorescein) (Table 1). Ne significant 
differences, however, were obtained 
between the patients with ocular 
hypertension and those with primary 
open-angle glaucoma in any of the 
measures of applanation pressure, 
except for maximum applanation 
pressure, with the patients with ocular 


hypertension having the highest me- 
dian value. The lowest outflow facility 
values also differed significantly be- 
tween the normal eyes and the glauco- 
matous eyes, and between the normal 
eyes and eyes of patients with ocular 
hypertension, but they did not differ 
significantly between the ocular hy- 
pertensive and the glaucomatous pa- 
tients. 

Similarly, the population of eyes 
differed in the distributions of per- 
cent area of cupping and pallor. These 
were significantly different between 
normal subjects and the patients with 
primary open-angle glaucoma, and 
between the patients with primary 
open-angle glaucoma and the patients 
with ocular hypertension. However, 
they were not significantly different 
between the normal subjects and 
patients with ocular hypertension. 


Population Differences 
for Fluorescein Factors 


The data for the total population 
are shown in Table 2. On comparing 
the normal eyes vs the eyes of 
patients with ocular hypertension, 
significant differences were obtained 
only in the slopes or rate of the filling 
of the retinal arteries (Fig 3) (Mann- 
Whitney U = 135, P = .008) and the 
retinal veins (Fig 4) (Mann-Whitney 
U = 128, P = .002), with the vessels 
filling slower in the patients with 
ocular hypertension. Since these two 
populations differed only in applana- 
tion pressure and outflow facility val- 
ues, it is apparent that the ascending 
slopes provide a sensitive indicator of 
differences in applanation pressure. 

On comparing the normal eyes vs 
the eyes of patients with primary 
open-angle glaucoma, one is compar- 
ing two populations that differ not 
only in pressure and tonographic val- 
ues but also in loss of visual field and 
in degree of cupping and pallor of the 
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First appearance time of retinal veins minus 
retinal arteries, s 
Time of peak retinal veins minus time of 
peak retinal arteries, s 
Peak time minus first appearance time, s 
Optic disc : 
Retinal arteries 
Retinal veins 
Peripapillary choroid 
Ascending slope (optical density, units/s) 
Optic disc 
Retinal arteries 
Retinal veins 
Peripapillary choroid 
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optic dise. The significant difference 
in the ascending slopes of the retinal 
veins (Fig 4) (Mann-Whitney 
U = 107, P = .038), with the veins fill- 
ing slower in the glaucomatous eyes, 
could be related to the difference in 
ocular pressure between the two popu- 
lations. However, of interest were the 
differences in the rate of time for the 
retinal arteries to fill as indicated by 
the measure of peak time minus first 
appearance time in the retinal arte- 
ries (Fig 5) (Mann-Whitney U = 147; 
P = 037). The median value was 
greater in the glaucomatous eyes, 
indicating a longer time taken to fill 
the retinal arteries. No other signifi- 
cant differences were obtained. 

In an attempt to isolate the factors 
that are related to ocular pressure and 
to loss of visual field, the patients with 
ocular hypertension were compared 
with the patients with primary open- 
angle glaucoma. The levels of ocular 
pressure in these two groups were 
_ similar, except for the maximum 
. recorded applanation pressure, so that 
the two groups differed essentially in 
changes of the dise and visual field. 
The significant differences were for 
the ascending slope for retinal arte- 
ries (Fig 3) (Mann-Whitney U = 120, 



















P = .032) and peripapillary choroid 
(Fig 6) (Mann-Whitney U = 95; 
P = .005), with the patients with ocu- 
lar hypertension showing slower fill- 
ing than the patients with glaucoma. 


CORRELATIONS 
Total Population 


By analyzing the total population of 
eyes, correlations can be obtained that 
are independent of the diagnosis. No 
significant differences in correlations 
with any of the fluorescein variables 
were found between men and women. 
For the total population (Table 3), 
there were significant negative corre- 
lations between age and the ascend- 
ing slope or rate of fillmg of the 
retinal arteries, optic dise; and peri- 
papillary choroid. The greater the age 
is, the slower is the rate of filling of 
these tissues. 

The level of diastolic bleed pressure 
also showed a positive correlation with 
filling time of the peripapillary cho- 
roid. The greater the diastolic pres- 
sure, the longer was the time required 
to fill the choroid. 

The rate of filling of the retinal 
veins or the ascending slope is nega- 
tively correlated with the zpplanation 
pressures taken before fluorescein, 








Table 3.—Correlations Between Ocular, Systemic, and 
Fluorescein Angiographic Measurements for All Eyes 


Correlations No. ts? P 
88 


Age vs 
Ascending slope of retinal arteries 
Ascending slope of optic disc 88 —.3348 
Ascending slope of peripapillary choroid 87 —.3041 


l 001 
a :004 
; Diastolic blood pressure vs 
Peak time minus first appearance 
Time in peripapillary choroid 9 + .2943 008 
002 

























—.2912 -006 








Applanation pressure before fluorescein vs as- 


7 
cending slope of retinal veins 8 —.3278 
6 





8 
Lowest outftiow facility vs 
Peak time minus first appearance time in disc 9 —.3364 .005 
Ascending slope of disc 66 + 3619 .003 
05 


Gradation central visual field vs peak time minus 
first appearance in disc 92 + .2936 Oi 


*Spearman correlation. 








Normal Eyes 


Pulse pressure vs peak time minus first 
appearance time in retinal veins 


Puise pressure vs time of peak retinal veins 
minus time of peak of retinal arteries 


Lowest outflow facility vs peak time minus 
first appearance time in optic disc 


Lowest outfiow facility vs peak time minus 
first appearance time in retinal veins 


Age vs ascending slope, retinal arteries 
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Eyes of Patients With 
Ocular Hypertension 


eaten, 





that is, the greater the applanation 
pressure is, the slower is the rate of 
filling of the retinal veins. Th > lower 
the outflow facility value is, tie more 
time is required for the disc to reach 
its peak fluorescein value and the 
slower the rate of filling (ascending 
slope of the disc). 

A significant correlation was ob- 
tained between changes of the visual 
field and filling time of the disc. The 
greater the visual field defects were, 
the longer was the time needed for the 
dise circulatory system to fill with 
fluorescein. 


Normal Eyes 


In the normal eyes (Table 4), as the 
pulse pressure increased, the ‘lling 
time of the retinal veins decreased 
(r, = —.5855), probably owing to the 
effect of pulse pressure on intrareti- 
nal transit time. 


Ocular Hypertension 


In the eyes of patients with ocular 
hypertension, the effect of blood. pres- 
sure is shown in the negative correla- 
tion between pulse pressure and the 
value of peak time minus the first 
appearance time in the retinal veins 
(r, = —.5484), that is, the time re- 
quired to fill the retinal veins. As in 
the normal eyes, the greater the: pulse 
pressure, the less time was needad for 
the retinal veins to fill. 

The ocular measure of the lowest 
outflow facility values shows signifi- 
cant correlations for the time required 
by the optic dise to fill with fluores- 
cein (r, = —.5526) and for the retinal 
veins to fill with fluorescein (7, = 
—.6225). Both these correlations are 
negative, and, therefore, the lower the 
outflow facility values are the more 
time is required for the disc and the 
retinal veins to fill. 


Primary Open-Angie Glaucoma 


The eyes of patients with open- 
angle glaucoma (Table 4) show the 
effect of age and blood pressure. The 


Table 4.-Spearman Correlations (r,) Between Ocular, Systemic, and Fluorescein Angiographic Measurements 


Eyes of Patients With 
Primary Open-Angle 
Glaucoma 


P 
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greater the age of the patient is, the 
less isthe slopeand the greater is the 
time needed for the retinal arteries to 
fill with. Huopescein (r, = —.7110). 

ever, fn contrast to the normal 
and cular hypertensive eyes, the 
pulse uressure shows a positive corre- 
lation with filling time of the retinal 
ir +6200) and retinal arter- 
0068). Thus, the greater 
essure is, the longer is the 
irad for the retiral vessels to 















intercorrelations Between 
Fluorescein Measures 


Analysis of the intercorrelations 
between the fluorescein measures 
supper’ the concept of the interrela- 
tionships of times and rate of changes 
of the three systems: disc, retinal ves- 

sels, and peripapillary chcroid. There 
were highly significant correlations 
between the disc-and the retinal circu- 

“lations. The correlation between the 
time of first appearance in the retinal 
veins minus the time of first appear- 
ance in the retinal arteries shows a 

: Significantly negative correlation 
(r, = —.8588) with the ascending slope 
of the disc, indicating that the longer 
it takes for fuorescein to traverse the 
retinal ¢ireulatery bed, the slower the 
optic dise fills with fluorescein. Simi- 
lar observations were noted for the 
positive correlations of the filling 
times ef the optic disc peak time 
minus time of first appearance in 
disc) ard the filling times of the reti- 
nal arteries (r, = +.8892) and veins 
(r, = +.4136), as well as the correla- 
tions between the ascending slope of 
the diseand the ascending slope of the 
retinal arteries (r, = +.5438) and 
veins tr, = +.4149), 

The peripapillary choroidal circula- 
tion is similarly highly correlated with 
the retinal circulation, as shown by 
the ascending slope of the peripapil- 
lary choroid having a negative correla- 
tion with the peak time of the retinal 
veins minus the peak time of the 
retinal arteries (r, = —.3549), and the 
significantly positive corre’ations be- 
tween ascending slopes of retinal 
arteries and peripapillary choroid 
(r, = +4931) and ascending slopes of 
the retinal veins and peripapillary 
choroid. tr, = +.4464). 

A similar interrelationshia was seen 
betweenthe dise and the peripapillary 
choroidal circulations. There was a 
positive significant correlation be- 
tween the aseending slopes of the dise 
and choroid (r, = +.7176). showing 
that the slower the circulation of the 
dye in the disc is, the slower is the 
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circulation in the peripapillary choroi- 
dal system. ‘ 


COMMENT 


Fluorescein angiography provides a 
method to evaluate the effects of ocu- 
lar pressure on the circulation of the 
eye. A number of reports have indi- 
cated the sensitivity of the choroidal 
circulation in relation to the retinal 
circulation with induced elevations of 
pressure.**'*' This has been done by 
the comparison of the appearance 
time of fluorescein within the retinal 
and choroidal circulations. Since the 
choroid fills in a segmental. man- 
ner, = so that in many normal indi- 
viduals there is a variable relationship 
between the first appearance of the 
fluorescein in the choroid and the ret- 
ina, it is difficult to interpret such ap- 
pearance time studies unless adequate 
fluorescein angiograms and matched 
groups of normal and glaucomatous 
eyes are evaluated. 

Begg and Goldman” have pointed 
out the difficulties involved in ade- 
quately obtaining linear relationships 
between the optical density of the 
photograph and the concentration of 
fluorescein. In our study, no attempt 
was made to determine this relation- 
ship. Instead, to obtain some measure 
of the relationships between the fluo- 
rescein concentrations of the various 
structures and time, relative measure- 
ments were made within each photo- 
graph of the fluorescein cycle so that 
differences in time or slopes were 
obtained as values. Thus, no quantita- 
tive relationships between the concen- 
tration of fluorescein and the optical 
density measurement can be ex- 
pressed for our data. 

Another assumption of the tech- 
nique of fluorescein angiography is 
the effect of the shape of the bolus of 
fluorescein entering the ocular circu- 
lation. If the shape is distorted, espe- 
cially by systemic circulatory factors 
that occur with age, then the interpre- 
tation of age as an influencing factor 
may be more an indirect than a direct 
one. When differences are noted with- 
in the circulatory compartments of 
the eye, such as comparing the retinal 
and choroidal circulations, then the 
shape of the fluorescein bolus may be 
less important. 

Our technique of constructing a 
densitometric curve with time for 
each structure such as optic disc, peri- 
papillary choroid, retinal artery, and 
retinal veins is similar to the method 
used by Rosen and Boyd.‘ They 
showed a delay in the circumpapillary 
choroidal peak compared to the retinal 
arterial peak in the glaucomatous vs 


the normal population. Hayreh’ used 
a similar method of analysis but did 


not measure his photographs densi- ; 


tometrically. ; 

In recent studies," times have 
been primarily measured in the fluo- 
rescein angiogram in glaucoma, espe- 
cially time from injectien of fluores- 
cein into the antecubital vein of the 
arm to its appearance in the eye. 
Delayed appearance times have been 
reported.*** Spaeth,” ia particular, 
has done a detailed study of a matched 
group of normal and glaucomatous 
eyes. All of his data suggested that 
following injection, significant delays 
of appearance of fluorescein in the 
retinal vessels, dise, and choroid 
occurred in relation to the measure- 
ments of glaucoma, such as intraocu- 
lar pressure, changes of the optie disc, 
and visual field loss. 

Since Spaeth” and Forofonova anu 
Suprun measured appearance time 
from time of injection of fluorescein, 
their data included the additional 
variable of the circulation. from the 
antecubital vein to the eye, Our mea- 


surements and those of Rosen: and - 


Boyd‘ eliminate this variable, since we 
only measured times after the. first 
appearance of fluorescein and within 
the fluorescein cycle. 

In the studies reported here, the 
three main factors of ocular pressure, 
age, and blood pressure appear to be 
playing a role in changes of the circu- 
lation as indicated by the fluorescein 
angiogram. We have previously noted 
that these three factors’ increase the 
area of fluorescein filling defects in 
ocular hypertensive eyes.” The in- 
fluence of ocular pressure-on the reti- 
nal circulation is seen on comparing 
the normal and ocular hypertensive 
eyes (Fig 3 and 4). The ascending 
slopes of the retinal vessels were sig- 
nificantly different in these groups, 
with slower rates of filling occurring . 
in the ocular hypertensive eyes. Simi- 
lar findings occurred on comparing 
normal and primary open-angle glau- 
coma eyes. Furthermore, there were 
significant negative correlations be- 
tween applanation pressure and the 
ascending slopes of the retinal veins 
for the total population (Table 3). 
There were also significant correla- 
tions between outflow facility values 
and the disc circulation, indicating the 
lower the facilities, the greater are the 
times and the slower is the rate for the 
dise to fill (Table 3). The significant 
decreased rate of filling of the retinal 
arteries in ocular hypertension and 
open-angle glaucoma compared with 
normal suggests a deficit ia autoregu- 
lation of the retinal artery circula- 
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tion“ related to increased ocular pres- 
sure. 

Our data also indicate the role 
played by age and vascular pressure in 
the circulation of the retinal vessels, 
the optic disc, and the peripapillary 
choroid (Table 3). Decreasing circula- 
tory values were noted with increas- 
ing age. The higher the diastolic blood 
pressure, the longer is the time 
required for the peripapillary choroid 
to fill. A similar observation was made 
on the negative correlation between 
mean blood pressure and flow rate in 
retinal arteries by the densitometric 
measurements of fluorescein.” In nor- 
mal and ocular hypertensive eyes, as 
the pulse pressure increased, less time 
was needed for the retinal veins to fill 
(Table 4). Presumably, this is due to a 
faster intraretinal transit time. Hay- 
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reh et al” also noted similar effects on 
lowering vascular pressure experi- 
mentally in the monkey. However, in 
glaucomatous eyes, the greater the 
pulse pressure is, the longer is the 
time required for the retinal veins to 
fill and the longer is the transit time. 
This may represent some decrease in 
the vascular bed associated with 
increased vascular pressures. The data 
on the influence of vascular pressure 
on the circulation support our observa- 
tions on the positive correlation of 
systolic blood pressure with areas of 
fluorescein filling defects in ocular 
hypertensive eyes and those of 
Leighton and Phillips* that high vas- 
cular. pressures may be associated 
with optic dise damage and visual 
field loss. 

The faster rate of filling of the 
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retinal arteries (Fig 3) and peripapil- 


lary choroid (Fig 6) in the glaucoma- 
tous eyes compared with the ocular 
hypertensive eyes may be the result of 
a decreased vaseular arterial bed or 
capacity associated with the visual 
field loss. 

The decreasing rate of filling of the 
retinal veins with increasing applana- 
tion pressure (Table 3) is of interest in 
relation to the occurrence of central 
vein occlusion in glaucomatous pa- 
tients." These data confirm that the 
retinal vein circulation is slowed with 
increased pressures; thus, increased 
ocular pressure may predispose to cen- 
tral retinal vein occlusion. 
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i * Uveal effusion in nanophihalmic eyes 
"Probably isthe result of choraidal conges- 
<o tion to ompaired vertex venous 
drainage through the thick sclera that is 

-. Characteristic of nanophthaimos. Ten 
eyes with monrhegmatogerous retinal 
- detachmeni, occusring in nanophthalmic 
‘eyes, were treated iby vortex vein decom- 
pression amd. in seme cases, drainage of 


U veal efusion ‘should be defined as 
oo ™ leskage of daid from:the chorio- 
_ eapillaris into the choroid and/or sub- 

‘retina! spave. At present, it is possible 
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for Ne nophthalmic Uveal Effusion 


choroidal and/or subretinal fluid with air 
injection into the vitreous cavity. Zight of 
the ten eyes showed reattachmert of the 
retina after this procedure. These results 
Support the hypothesis that choroidal 
congestion is the basic mechanism of 
nanophthalmic uveal effusion. : 

(Arch Ophthalmol 98:1987-1990: 1980) 


to classify cases of uveal effusion as 
idiopathic, inflammatory, or hydro- 
static (Table 1). 

Nanophthalmos has been shown to 
be associated with severe uveal effu- 
sion, including nonrhegmatogenous 
retinal detachment, which is reZracto- 
ry to various methods of treatment.*-* 
Shaffer, in discussing Calhoun’s* pre- 
sentation on glaucoma in nanophthal- 
mos, suggested that uveal effusion in 


Table 2.—Clinical Findings 


Retinal 
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Totalt 


Fellow Eye 

Blind from 
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touches 
cornea 


Enucieated 
after giau- 
coma sur- 
gery 


Glaucoma, 
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Glaucoma, 
20/70~ 
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these small eyes may be the result of 
choroidal congestion due to impair- 
ment of venous drainage through the 
extremely thick sclera that is charae- 
teristic of this condition. ; 

Vortex vein decompressions have 
been performed on ten nanophthalmic 
eyes with uveal effusion and nonrheg- 
matogenous retinal detachment: It is 
the purpose of this article to report 
these cases and describe the surgical 
technique and results. 


MATERIALS 


A total of ten extremely hyperopie 
nanophthalmic eyes, with nonrhegmatoge- 
nous retinal detachment: are included in 
this report of five womes and three men, 


Table 1.—Classification 
of Uveai Effusion 


idiopathic 
inflammatory 
Trauma, intraocular surgery 
Uveitis, sympathetic ophthatmia, 
Harada’s disease 
Scleritis, infected scleral buckle 
After panretinal photocoaguilation® 
Hydrostatic 
Dural arteriovenous fistula’ 
Hypotony, wound leak 
Nanophthaimes 








Visiont 
ee 
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operative — operative - 
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Follow- 
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207/200 
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light projection; Lt perc, light perception. 


No : 
(phthisis) 
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CF at 6’ 
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ar cataract extraction; ECCE, extracapsular cataract extraction; and IOL, intraocular lens. 
; retinal detachment surgery. 
THM indicates sand motions; CF, counting fingers; Lt proj, 
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of soft tissue into operating field. 


Fig 2.—Sketch showing steps in vortex vein decompression. A, 
Initial flap incisions; B, dissection of scleral flap exposing intra- 
scleral course of vortex vein; and C, excess scleral flap tissue 


excised. 


Fig 1.—Photograph of solid blade retractor that prevents prolapse 





Fig 3.—Photograph of decompressed vortex vein. Note sclerotomy to expose choroid on 
left side of vortex vein. Edges of sclerotomy are diathermized to maintain patency of 


sclerotomy. 


one patient of each sex having bilateral 
surgery. The ages of the patients were 
between 48 and 71 years at the time of 
vortex vein decompression. In all of the 
eyes, whose axial lengths measured 15 to 20 
mm, extremely thick sclera (> 2 mm) was 
observed and choroidal detachment was 
present clinically or by ultrasound exami- 
nation. All but two eyes had had previous 
glaucoma or cataract surgery, or both, and 
all eyes showed narrow angles. Three eyes 
had previous unsuccessful scleral buckling 
and drainage of subretinal fluid. In all 
cases steroid therapy for systemic effect 
had proved to be ineffective. Table 2 gives 
the findings in the ten eyes. 
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SURGICAL TECHNIQUE 

General anesthesia is recemmended be- 
cause the procedure requires at least two 
hours’ operating time. Nanophthalmic eyes 
are difficult to operate on since they are 
deeply set in the orbit and Tenon’s fascia is 
more abundant and vascular. The use of a 
solid blade retractor to prevent prolapse of 
tissue into the surgical field is helpful 
(Fig 1). 

Tenon’s fascia and episcleral tissue must 
be carefully dissected to avoid inadvertent 
severance of the vortex veins. It is recom- 
mended that the superior temporal vortex 
vein be decompressed first since exposure 
is easier in this area of the orbit. Magnifi- 








cation with use of a loupe is essential. Once 
the vortex vein is localized, a 6-mm-long 
incision is made parallel to the ecuator 4 
mm anterior to the point of the vortex 
vein’s exit from the sclera, and meridional 
incisions are made 4 mm from the vein on 
each side of its intrascleral course (Fig 
2, A). 

These incisions are carefully carried 
deeper into the thick sclera until a slate 
gray color (due to choroidal pigmentation) 
is seen through the remaining thinned 
sclera. The sclera, in nanophthalmic eyes, is 
more vascularized than normal sclera and 
the small episcleral vessels must ve com- 
pletely cauterized so that scleral dissection 
can be carried out in a bloodless field. 
Failure to achieve total hemostzsis will 
invariably result in trauma to the vortex 
vein and possible severance of tae vein. 
Damage to the vortex vein will aggravate 
the basic problem and increase the chance 
of failure. The flap of sclera is dissected 
posteriorly to expose the vein as it emerges 
from the choroid (Fig 2, B). The sclera is 
then removed (Fig 2, C). 

All four vortex veins are decompressed 
in this manner after which a sclerotomy, to 
expose the choroid, is made in eaea bed of 
dissection (Fig 3). The sclerotomy should 
be meridional and near the edge of the 
dissected sclera closest to the horizontal 
meridian. The 3- and 9-o'clock meridians 
must be avoided to prevent damage to the 
long posterior ciliary artery and nerve. The 
edges of the sclerotomies should be dia- 
thermized to keep them open during the 
postoperative period to prevent recurrent 
choroidal detachment (Fig 3). If substan- 
tial choroidal detachment is present, supra- 
choroidal fluid will escape at this time. If 
hypotony results, balanced salt solution is 
injected into the anterior chamber {aphakic 
eye) or anterior vitreous via the pers plana 
(phakic eye) until the intraocular pressure 
is normalized. 

Drainage of subretinal fluid n uveal 
effusion must take into account the “shift- 
ing fluid” phenomenon that is usually 
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i tavity 
/4.—Sxetch ilustrating impor- 
lance o’ using gravity during subret- 
ina lui dra nage. Head is turned 
#9 that draimage site 


Fig 6.—Fho 
line lens: 










the protein comtent of the 
wery high." The selerotomy 
age must be posterior to the 
equator so (hut f can be made to point 
toward tae door of the operating room to 
take advantage of gravity during drainage 
of the subretinal fluid (Fig 4} Subretinal 
fluid in manephtaalmic, nonrhegmatoge- 
nous reting) demchment will not run 
“uphill.” Prior zo perforation of the 
exposed hereid, the choroid should be 
transillaminated to determine whether 
choroidalvezsels are present. If vessels are 
observed, they should be obliterated by 
surface diathermy prior to perforation to 
prevent Choroidal bleeding. One 4-0 polyes- 
ter suture is pliced, mattress fashion, 
across the scerotamy site prior to perfora- 
tion. 
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3 aph of case 6. Note retina in contact with crystal- 
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It is best to drain temporally just above 
or below the horizontal meridian about 3 
mm behind the equator. The temporal 
approach offers better exposure and the 
vortex veins as well as the long posterior 
ciliary artery and nerve are less likely to be 
traumatized. Just prior to the actual perfo- 
ration, the patient’s head is turned tempo- 
rally so that the perforation site points 
down toward the center of gravity (Fig 4). 
Some operating tables can be tilted lateral- 
ly as much as 15° and this will facilitate 
proper head positioning. Perforation of the 
choroid must be done with a very sharp, 
long (2 to 3 mm) perforating diathermy 
electrode or needle since the choroid is 
extremely thick* 

When drainage stops, the mattress 
suture is tied temporarily with a slipknot, 
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HM1C' CF! 
Preoperative: Vision 
Fig 5.—Visual results after vortex vein decompression in ten eyes. 
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Fig 7.—Photograph of case 8. Note retinal blood vessels in 
contact with corneal endothelium (arrow). 
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and air is injected through the pars plana 
at the top of the eye into the vitreous 
cavity to restore normal IOP (Fig 4). Oph- 
thalmoscopy may indicate the necessity for 
further drainage through the same sclerot- 
omy or additional: sclerotomies. When the 
retina is attached, or no further drainage is 
possible, the subretinal fluid drainage site 
is clesed by permanent tying of the 4-0 
polyester mattress suture. Additional air 
injection into the vitreous eavity may be 
necessary to normalize the IOP, Postopera- 
tively, the patient is positioned in a prone 
position to keep the air bubble in contact 
with the retina and not the lens (phakic 
patient) or cornea (aphakie patient). Ste- 
roids for systemie effect are used to min- 
imize postoperative inflammation in an 
average-sized adult as follows: prednisone, 
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Fig 8.—Preoperative wide-angle fundus photograph of case 2. 
Three quarters of retina show typical nonrhegmatogenous retinal 


detachment. 


100 mg, each morning for one week, then 
prednisone, 100 mg, every other morning 
for two to four weeks, and then the steroid 
dosage is gradually tapered off during the 
next three to four weeks. A low-salt diet 
must be enforced .to avoid salt retention 
and Cushingoid complications secondary to 
the use of steroids for systemic effect. 


RESULTS 


During a follow-up period of five to 
59 months, eight of ten eyes (80%) 
were reattached (Table 2). The visual 
acuity was improved in six eyes (Fig 
5). One of the failures (case 5) occurred 
in a prephthisical eye that had recent- 
ly undergone an extracapsular cata- 
ract extraction. Anterior chamber 
reconstruction and vortex vein decom- 
pression were performed, after which 
phthisis bulbi occurred. 

In six eyes, the detachments were 
total and in two of these six eyes the 
retinas were in contact with the 
patient’s crystalline lens (Fig 6, case 
6). In case 8, the retina was in contact 
with the cornea (Fig 7) and in case 9 
the retina touched an intraocular lens. 
The preoperative appearance of case 2 
is shown in Fig 8 and the postopera- 
tive appearance in Fig 9. The time 
required for complete reattachment of 
the retina varied from two weeks to 
six months, earlier reattachment oc- 
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curring in those eyes in which consid- 
erable or complete drainage of subre- 
tinal fluid and air injection into the 
vitreous cavity had been accom- 
plished. 


COMMENT 


The hypothesis that choroidal de- 
tachment occurs in asymptomatic 
nanophthalmie eyes? has been con- 
firmed.’ The choroidal thiekening and 
detachment begins insidiously about 
the third to fifth decade of life as a 
consequence of increasing resistance 
to vortex venous ouiflow. The 
resistance to vortex venous outflow 
seems to be due to increzsing inelas- 
ticity of the extremely thick sclera 
with age. 

In many cases of namophthalmos, 
the choroidal detachment is accom- 
panied by a nonrhegmatagenous reti- 
nal detachment.** In some instances, 
the retinal detachment oecurs sudden- 
ly a few days after intraocular sur- 
gery (cases 8 and 9). Undoubtedly, the 
sudden lowering of the [OP to zero 
when the globe is opened surgically 
contributes to the rapid progression of 
the uveal effusion. Practically all 
nanophthalmic eyes have elevated 
IOP prior to glaucoma or cataract 
surgery. This increased [DP tends to 
offset the increased veneus pressure 
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Fig 9.—Wide-angle fundus photograph of case 2 taken one year 
after vortex vein decompression; retina is attached. 


in the choroid until the globe is epened 
surgically. The sudden drop in IOP 
that occurs at surgery results in an 
instantaneous, relative increase in the 
choroidal venous pressure, and copious 
effusion of fluid then oceurs irto the 
choroid and subretinal space. 

In the past, no effective therapy 
was available for the extensive, non- 
rhegmatogenous retinal detachment 
that occurs in nanophthalmic eyes. 
The results observed in this series of 
ten eyes (80% reattached) seem to 
confirm the concept that the effusion 
is secondary to a hydrostatic mecha- 
nism and to support a new method for 
its management. Early diagnosis of 


_ nanophthalmos as the basis of the 


secondary retinal detachment ‘s indi- 
cated since the visual results were 
better when the duration of the reti- 
nal detachment was shorter. 
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biotics, including gentamicin sulfate and 
tobramycin suitase. Treatment with topical 
d parenteral amikacin sulfate resulted 
rapid healing. To our knowledge, there 
have been noweports of the use of amika- 
cin for corneal ulver. The successful heal- 
-cing in this case suggests that the use of 
amikacin sheulé be considered in the 
treatment of eormeal ulceration when it is 
suspected that the pathogen is a Pseudo- 
‘monas strain resistant to gentamicin and 
other commosily used antibiotics. 
(Arch Ophthalmol! 98:1991 +1992, 1980) 







orneal uleers. are a serious ocular 
infection. requiring prompt and 
appropriate management. Failure to 
make the preper diagnosis and to use 
an effective antimicrobial agent can 
lead to swift:in wolvement of the entire 
cornea, Sequelae may include corneal 
searring wits considerable visual im- 
pairmert ard, occasionally, corneal 
perforation wita loss of the globe. 
Pseudomonas aeruginosa is re- 
ported to bethe most common Gram- 
negative bac [lus isolated from bacte- 
rial uleers in the United States.' The 
organism is capable of producing a 
‘proteolytic eazyme that destroys cor- 
neal tissue-and. produces dense scar- 
ring.’ A recent study has indicated a 
high incidenze of P aeruginosa iso- 
lates im the eyes of severely burned 
patients? 
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We report herein the successful 
treatment of a case of a corneal ulcer 
in a patient with a burn caused by an 
isolate of P aeruginosa resistant to 
both gentamicin sulfate and tobramy- 
cin sulfate. To our knowledge, this is 
the first report of the use of the newer 
aminoglycoside, amikacin sulfate, for 
treatment of bacterial corneal ulcer. 


REPORT OF A CASE 


A 46-year-old man was admitted to the 
University of Michigan, Ann Arbor, Burn 
Unit with 44% partial-thickness burns to 
both arms and hands, the anterior and 
posterior parts of the trunk, and the face. 
The burns were sustained in a house fire 
several hours before admission. Medical 
history included chronic obstructive pulmo- 
nary disease, hepatitis, and myocardial 
infarction. Ocular history included exotro- 
pia OS since late childhood with counting 
fingers amblyopia OS. The patient had 
undergone cosmetic correction of the exo- 
tropia approximately ten years before 
admission. 

The patient had been intubated before 
the ophthalmic examination and, although 
accurate visual acuity could not be deter- 
mined, vision in both eyes was subjectively 
diminished. External examination showed 
singed eyebrows and lashes OU with super- 
ficial lid burns. Moderate bilateral conjunc- 
tival hyperemia without discharge but with 
substantial epithelial staining was noted. 
Both corneas were dull and approximately 
70% of total corneal surface in the right eye 
and 80% in the left stained with fluorescein 
sodium dye. : 

The patient received burn unit protocol, 
which included antibiotic therapy of intra- 
venous penicillin G potassium, 5 million 
units every six hours. Initial ocular therapy 
consisted of a mixture of polymixin B 
sulfate and bacitracin zinc every six hours 
OU. No cultures were taken. Within three 
days, no staining was noted OD and only 
50% staining OS. At this time, this therapy 
was discontinued and 10% sulfacetamide 
sodium ointment was substituted OU twice 
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per day and a sterile, bland, ocular. lubri- 
cant OU four times per day. On this regi- 
men, the patient’s corneas seemed normal 
without staining ten days after admis- 
sion. : 

Twenty days after admission, we were 
again consulted by the Burn Service for 
what was reported to bea purulent con- 
junctivitis OS. Examination showed severe 
conjunctival hyperemia. OS with © gross 
purulent discharge. The cornea was moder- 
ately edematous with a large, 6-mm central 
necrotic ulcer. i 

Cultures were obtained of both. corneal 
and conjunctival scrapings. Immediate 
therapy consisted of fortified bacitracin 
drops (10,000 USP units/ml.).and gentami- 
cin sulfate drops (13.6 mg/mL) alternating 
on the half hour, Chart review revealed 
that Pseudomonas sp had been cultured 
from a chest wound approximately one 
week earlier. As’ the chest wound was 
believed the site of the inoculum, this area 
was carefully isolated to. prevent further 
contamination. A  gentamicin-resistant 
strain of Pseudomonas. was suspected, 
since the patient had been receiving gen- 
tamicin intravenously for the past two 
weeks (minimum serum levels, 1.06 ag/mL; 
maximum serum levels, 5.77 g/mL). A 
strongly antibiotic-resistant strain of P 
aeruginosa was later confirmed by culture 
and sensitivity studies of both corneal and 
conjunctival specimens, © wich showed 
Pseudomonas sp sensitive to amikacin and 
colistin sulfate only (mean inhibitory con- 
centration for amikacin sulfate was less 
than 1.0 g/mL). Consequently, the patient 
began therapy with amikacin sulfate drops 
(100 mg/mL) every hour OS. In addition, 
the patient was given 350 mg of amikacin 
sulfate intravenously every six hours (low- 
est serum level, 3.8 ug/mL; highest serum 
level, 20.2 pg/mL). Gentamicin therapy 
was discontinued 24 hours after initiation 
of amikacin therapy. 

On this regimen, the ulcer healed rap- 
idly, becoming apparently sterile (negative 
culture) within five days. The ulcer healed 
completely within the next two weeks, 
leaving a dense central sear. 
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COMMENT 


The virulence of P aeruginosa in 
corneal ulcers is well documented. 
Gentamicin, an aminoglycoside, has 
been an antibiotic of considerable util- 
ity in the treatment of such ulcers 
since its introduction in 1964.° Howev- 
er, the increase in gentamicin 
resistance of hospital and especially 
burn-unit isolates’ suggests the need 
for an effective alternative antibiot- 
ie. 
Davis et al*!® used tobramycin, 
another aminoglycoside, in the treat- 
ment of experimentally induced Pseu- 
domonas keratitis in guinea pigs. 
They found that topically applied 
tobramycin was highly effective in 
treating these corneal lesions. The 
experiments were conducted, howev- 
er, with strains of P aeruginosa spe- 
cifically susceptible to tobramycin. 
Unfortunately, because of the cross- 
resistance to tobramycin found in 
many gentamicin-resistant strains of 
Pseudomonas, the viability of tobra- 
mycin as an effective alternative anti- 
biotic can be questioned." Of the 
aminoglycoside-inactivating enzymes 
capable of inactivating gentamicin, 
five also inactivate tobramycin, while 
only one inactivates amikacin.” 

Amikacin is a semisynthetic amino- 
glycoside antibiotic that is a deriva- 
tive of kanamycin sulfate. The struc- 
ture of amikacin is that of kanamycin 
acetylated with the L-y-amino-a- 
hydroxybutyry! side chain at the C-1 
amino group of the deoxystreptamine 
moiety. It is this structure that gives 
amikacin a much wider antibiotic 
spectrum than kanamycin. In addi- 
tion, this structure is inactivated by 
only one of the known aminoglyco- 
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side-inactivating enzymes. Only ami- 
noglycoside acetyltransferase 6’ has 
been found capable of inactivating the 
drug. `. 

Other studies have shown amikacin 
to be highly effective against bacteria 
resistant to one or more of the amino- 
glycosides." Two studies have 
shown amikacin to be active against 
80% to 90% of known resistant iso- 
lates.' BF 

Several investigators studying the 
usefulness of amikacin in the treat- 
ment of bacterial endophthalmitis 
have measured the ocular penetration 
of amikacin. Nelsen et al'* found that 
intravenous, intramuscular, subcon- 
junctival, and topical administration 
of amikacin gave poor vitreous pene- 
tration in both normal and infected 
rabbit eyes. The only effective route 
of administration for treatment of the 
experimentally induced Pseudomonas 
endophthalmitis was intravitreal in- 
jection. Subconjunctival injection of 
25 mg of amikacin sulfate yielded 
adequate aqueous levels, but this 
effect lasted only four hours. Kasbeer 
et al subsequently repeated their 
experiment on postoperatively in- 
flamed rabbit eyes (lens extraction) 
and found no significant difference 
between these and normal eyes. Re- 
cently, Eiferman et al” have measured 
intraocular levels of amikacin in human 
eyes using a sensitive radioimmunoas- 
say for amikacin. They also found poor 
aqueous levels of amikacin. 

We are unaware of any reports of 
the use of amikacin, topical or other- 
wise, for the treatment of bacterial 
corneal ulcer. In our patient, amikacin 
was chosen because of the suspected 
resistance of the infecting organism 
to gentamicin. Since no topical prepa- 
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rations of amikacin are commercially 
available, we diluted injectable emika- 
cin sulfate to a concentration of 100 
mg/mL for topical use. Davis et al? 
found that removal of corneal epithe- 
lium greatly enhanced the effactive- 
ness of topical tobramycin in the 
treatment of experimentally induced 
keratitis. It is our view that the loss of 
intact epithelium in this active corneal 
ulcer, coupled with the extreme sensi- 
tivity of this isolate to amikacin, made 
topical use of the aminoglycoside an 
appropriate choice. 

Rapid resolution with healing of the 
ulcer strongly supports the effective- 
ness of topical amikacin. We are un- 
able to state how much of a contribu- 
tion toward treatment of the ulcer 
was made by the parenteral amikacin. 
However, based on the previously 
mentioned studies concerned with 
ocular penetration of amikacin in both 
normal and inflamed eyes, we essume 
that the topical amikacin was the pri- 
mary therapeutic agent. It is the pur- 
pose of the case report to spur further 
investigation into both the use of ami- 
kacin in aminoglycoside-resistant ocu- 
lar infections and the development of 
suitable vehicles for topical amikacin 
administration. To reduce the likeli- 
hood of inducing further resistant 
strains of bacteria, we would caution 
that amikacin should be reserved and 
considered only when resistan: orga- 
nisms are suspected. 


Nonproprietary Names and 
Trademarks of Drugs 


Amikacin sulfate—Amikin. 
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Tobramycin sulfate—Nebcin. 
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Ocular Motor Paralysis and Arachnoid Cyst 


Robert L., Les 





© Four Gays siter a 32-year-old woman 
was hit in the right eye with a racquetball, 
a paralysis of (he right third nerve devel- 
oped. Computerized axial tomography 
with metrizamide demonstrated an arach- 
noid cyst inthe interpedunculer fossa. After 
the cystiwas surgically decompressed, the 
third-nerveperalysis cleared. 

(Arch Ophthaimol 98:1993-1995, 1 980) 


Tis report describes a patient with 

an arachneidl eyst in whom a third- 
nerve paralysis developed after minor 
head trauma. 


REPORT OF A CASE 


A32-year-od woman was hiz in the right 
eye by a racquetball in August 1978. 
Although she nad no immediate symptoms, 
she did note viyat upper lid ptosis and a 
dilated right pupil four days later. Two and 
one-half weeles later she consulted an oph- 
thalmoiogisi, wha found 2 mL of ptosis of 
the right upper lid, a 50% limitation of 
upwarc gaze am: adduction, and a dilated 
nonreacting ail. Orbital films were 
normal. Abeuz one week later, she again 
consultes her «phthalmologist, who noted a 
complete right third-nerve paralysis and 
referred her Sor neurologic examination. 
She wag admitted to Yale-New Haven 











de from the ocular find- 
ings, her genera? physical and neurologic 
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Fig 1.—Patient with ptosis, dilatee: pupil, and restriction on upgaze and adduction. 
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Fig 2.—Computerized tomographic scans with (left) and without (right) intravenous 








contrast demonstrating nonenhancing cystic mass (arrows) with attenuation of CSF in 
suprasellar and interpeduncular cisterns, blending with these cisterns. 


Fig 3.—Left, Computerized tomographic cisternography with metrizamide demonstrating 





intrathecal contrast surrounding this paracisternal mass (arrows denote high attenuation 
of metrizamide that surrounds low attenuation of mass). Right, More cephalad section 
demonstrating extension of this lesion to right in interpeduncular fossa (arrow). 


examination results were normal. Neuro- 
ophthalmologic examination showed a vis- 
ual acuity of 20/20 in both eyes. There was 
a complete right third-nerve paralysis and 
a 7-mL nonreactive pupil (Fig 1). No other 
cranial nerve weaknesses were noted. The 
results of the remainder of her ophthalmo- 
logic examination were normal. 

Laboratory studies, including complete 
blood cell count, urinalysis, electrolyte 
determinations, and test for blood coagula- 
tion, gave normal results. Cerebrospinal 
fluid examination revealed a protein level 
of 25 mg/dL, with two RBCs. The IgG level 
was 3.2 units (normal). 

A computerized axial tomogram (CT) 
with and without contrast enhancement 
showed an area of low attenuation in the 
suprasellar and interpeduncular cisterns 
(Fig 2). No mass effect was noted. Chest 
and skull x-ray films were normal. A four- 
vessel arteriogram showed no evidence of 
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aneurysm. Examination of the thalmostri- 
ate arteries in the anterolateral position 
revealed bowing on one of the vessels to 
the left. 

In the venous phase, there was a sugges- 
tion that the cireumpeduncular veins were 
stretched to the right. No tumor blush was 
noted. Pneumoencephalography showed no 
mass, and the third ventricle and suprasel- 
lar cistern were normal. Air did not enter 
the interpeduncular cistern. Repeated CT 
scans of the brain, with the use of metri- 
zamide, demonstrated an area of low atten- 
uation in the region of the suprasellar and 
interpeduncular fossae (Fig 3). The lesion 
was asymmetric, extending more to the 
right, and did not communicate with the 
subarachnoid space. 

A temporal craniectomy was performed, 
and the right temporal lobe was elevated. 
After the free edge of the tentorium was 
opened, the right third cranial nerve was 











seen to be stretched over the araehnoid 
cyst. The cyst was opened widely te com- 
munieate with the subarachnoid space. 

Postoperatively, the patient had an 
uneventful course. Approximately three 
months after surgery, aberrant regenera- 
tion of the third nerve developed. 


COMMENT 


Most isolated oculomotor neuropa- 
thies occur distal to where the third 
nerve exits from the brainstem and 
proximal to where it enters the cav- 
ernous sinus. Common causes include 
aneurysm, vascular disease, trauma, 
and mass lesion. s 

When a third-nerve palsy occurs 
after head trauma, the blow is usually 
frontal or frontotemporal and severe 
enough to cause loss of consciousness, 
skull fracture, or concussion. Eyster et 
al? emphasized that, when the head 
trauma is minor, a third-nerve paraly- 
sis is often associated with an 
underlying mass. They described two 
patients with clivus chordomas and 
one patient with a middle fossa 
meningioma in whom third-nerve pal- 
sies developed within 24 hours of 
minor head injury. In our report there 
was a four-day interval between the 
head injury and the onset of the third- 
nerve paralysis. 

Although, to our knowledge, this is 
the first case reported of an isolated 
third-nerve paralysis secondary to an 
arachnoid cyst, three similar cases 
have been reported. The first was of a 
patient with a four-year history of 
unilateral ptosis who had a cyst in the 
left sylvian fissure. After decompres- 
sion of the cyst, the ptosis cleared.'* 
The second case was of a 16-year-old 
physically and mentally retarded girl 
with no reported abnormal eye move- 
ments who at autopsy had a basal 
cistern arachnoid cyst that pressed 
the third nerve against the unci. 
Finally, the third patient was a men- 
tally retarded 49-year-old man with 
paralysis of upward gaze who at 
autopsy also had a basal arachnoid 
cyst that compressed the right third 
nerve. 

The exact mechanism for the cyst 
enlargement, in our case in particular 
and in arachnoid cysts in general, is 
not understood.'** It has been specu- 
lated that cysts enlarge either because 
of (1) ingress of fluid with change in 
the osmotic gradient, (2) secretion by 
cells lining the walls of the cyst, or (3) 
by a ball-valve mechanism that traps 
fluid within the cyst. Perhaps the 
minor trauma in our case was severe 
enough to allow for a gradual change 
in the CSF dynamics, which in turn 
allowed for expansion of the cyst and 
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subsequent eompression of the third 









AO» ts make up about 1% 
of all inirarrare it masses.'* They are 
tess fluid, and have 
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optic nerve, the third ventricle, and 
hypophysis.** Although many ‘cysts 
occur in childhood, others may remain 
latent for years. Some have been 
observed as incidental findings at 
autopsy. Although some cysts may be 
secondary to trauma or inflammation, 
most are thought to be congenital. 
Most neurosurgeons recommend sur- 
gery when symptoms are manifest. 
Anatomic location and the patient’s 
condition determine the approach. 
Computerized axial tomography has 
helped greatly in the diagnosis of 
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arachnoid cysts.” Formerly, arteriog- 
raphy and pneumoencezhalography 
would only demonstrate a mass lesion, : 
but with CT, a mass wita the same. 
density of CSF can be identified. In — 
some instances, as in our sase, metri- 
zamide can be helpful in oatlining the 
cyst. 
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on the Pigmentation of Iris Nevus Cells 


Lack of Adrenergic Influence 


Thaddeus P. Dryja, MD, Daniel M. Albert, MD 


è A 30-year-old woman was found to 
have iris heterochromia as a conse- 
quence of unilateral congenital Horner’s 
syndrome. Iris nevi were present and were 
equally darkly pigmented in either eye. 
Based on these clinical observations, we 
conclude that the absence of sympathetic 
innervation does not influence the devel- 
opment and pigmentation of iris nevus 
cells. 

(Arch Ophthalmol! 98:1996, 1980) 


Gince the original observation of het- 
erochromia in a patient with con- 
genital sympathetic paralysis of the 
eye (congenital unilateral Horner’s 
syndrome), the prevailing view has 
been that the lighter iris pigmenta- 
tion on the involved side is a conse- 
quence of the sympathetic denerva- 
tion.? Considerable experimental evi- 
dence convincingly supports the theo- 
ry that iris stromal melanocytes are 
sympathetically innervated and that 
the sympathetic tone modulates the 
degree of pigment synthesis.*’ 

The physiology of iris nevus cells is 
less well understood than stromal 
melanocytes, despite the belief that 
malignant melanomas may arise more 
often from nevi. We recently have had 
the occasion to examine a patient with 
congenital Horner’s syndrome who 
had obvious iris heterochromia but 
who had bilateral iris nevi pigmented 
in equal amounts. We interpret this as 
clinical evidence that iris nevus cells 
are not controlled by the sympathetic 
nervous system in the way stromal 
melanocytes are. 


REPORT OF A CASE 


A 30-year-old woman who came to the 
eye clinic for a routine eye examination 
and refraction was found to have slight 
ptosis of the right upper lid; anisocoria, 
with the right pupil 2 mm smaller than the 
left; and iris heterochromia, with the right 
iris a lighter color than the left (Fig 1). The 
patient volunteered that the droop of the 
right upper lid was more noticeable when- 
ever she was physically or mentally tired 
and that the droop would disappear com- 
pletely during episodes of excitement. 
According to the patient’s mother, at birth 
the patient was delivered with the aid of 
forceps, and the right ptosis was noticeable 
during the first few days of life. The iris 
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Fig 1.—Iris heterocnromia, ptosis of right lid, and anisocoria in a 30-year-old woman. 





Fig 2.—Closer view of right and left irides showing bilateral pigmented iris nevi. 


heterochromia had bzen present for as long 
as the patient could remember. 

Prominent iris nevi were present bilater- 
ally. The nevi ranged in color from light to 
dark brown, there being ne difference in 
the degree of nevus pigmentation in the 
two eyes (Fig 2). On dilated fundus exami- 
nation, there was a discernible difference 
in the choroidal pigmentation, with the 
right fundus lighter than the left, but this 
small difference was not reproducible pho- 
tographically. No choroidal or ciliary body 
nevi were visible in either eye. Results of 
the remainder of the ocular examination, 
aside from a bilateral myopic refractive 
error of approximately 2.50 diopters, were 
within normal limits. 


COMMENT 


An iris nevus is defined as a local- 
ized, discrete mass of atypical but 
benign-appearing melanocytes that 
disrupt basie iris architecture.” Nevus 
cells are histologically distinet from 
stromal melanocytes, because they 
lack an arborizing network of den- 
drites.’ They differ also because 
although they are probably congen- 
ital, they often do not become pig- 
mented until puberty.’ The observa- 
tion of bilaterally equal iris nevus 
pigmentation in a patient with unilat- 
eral congenital Horner's syndrome 
suggests another distinction between 








these two pigment cell types, ie, that 
adrenergic innervation does not in- 
fluence the pigmentation of nevus 
cells in the way it does stromal mela- 
nocytes. It is unknown whether this 
absence of adrenergic control has any 
importance with regard to the pre- 
sumed malignant potential of nevi.’ 


This study was supported in part by National 
Institutes of Health grants EY-01917 and AM 
25252, 
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Loxoscelism of the Eyelids 





ism 3 a reaction to the bite 
co cpiders of the-genus Loxosceles. Sev- 
eral species have been found in the 
United States: tae most commonly en- 
countered kí. reclusus, the small brown 
recluse spicier. Two types of reactions 
occur from the bite. In the localized type, 
necrotit: loxescelism, a cutaneous lesion 
with extensive gengrene develops. About 
25% of patients ve apie’ manifesta- 


“tare een! 98:1997-2000, 1980) 


Tre Jodi and systemic. reactions 

seen in North American loxosce- 
lism are produced entirely by the 
effects of the venom of Lozosceles 
reclusus ardrelated species. This type 
of spider bite has been observed in the 
midwest, sewthwest, and soath central 
regions of the United Ssates. The 
spider is found preponderar tly in Mis- 
souri, Arkansas, and Oklahoma, but it 
may be feand from Texas east to 
Georgia: and west to California and 
from the lewa-linois regien south to 
Louisigna. | 

Most spider bites have occurred 
indoors, but o@asionally, the spider 
bites in the open field. It has been 
found living in rass, weed, and wood 
shelter as well zs in rocky bluffs. 

A similar disease, gangrenous spot, 
in South Asmerica is produced by the 
spider bitec? L laeta. Not until 1957 
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were necrotic arachnidism and its 
cause recognized in the country.' Since 


then, numerous case reports’ and 


surveys’ have provided a more accu- 


` rate assessment of the prevalence of 


this disease. 


REPORT OF A CASE 


A 61-year-old man was transferred to 
the Iowa City Veterans Administration 
Hospital on an emergency basis, The 
patient was admitted to intensive care 
because of notable edema and swelling of 
the neck, respiratory distress, and increas- 
ing prostration. 

Seven days earlier, the patient had been 
bitten by an “insect” on his right zygomat- 
ic area. During the ensuing day, his right 
cheek and periorbital area began to swell. 
Within less than 24 hours, the right lids 
were swollen shut, and the left periorbital 
area began to swell. 

It was at this time that the patient was 
seen and admitted to a local hospital. On 
admission, the patient had a temperature 
of 39 °C and an elevated WBC count 
(27 x 10°) with a notable left shift (62 
segmented neutrophils, 33 band neutro- 
phils, three lymphocytes, and two mono- 
cytes). The hemoglobin level, hematocrit 
reading, and other blood indexes were 
normal. Hematuria was noted. 

Shortly after admission, the patient 
experienced seizures. He was treated with 
anticonvulsants and began receiving intra- 
venous (IV) dexamethasone (8 mg three 
times daily) and penicillin G potassium 
(1.2 x 10° units every six hours) therapy. 

Fever, chills, malaise, nausea, vomiting, 
and restlessness continued during the 
ensuing days. On the fourth and fifth days 
after admission, it was noted that both the 
upper and lower eyelids on the side of the 
spider bite as well as the upper left eyelid 
changed from pink to purple to black. 

On the sixth day, the patient complained 
of a sore throat and difficulty swallowing. 
Progressive respiratory compromise en- 
sued, and the patient was transferred to 
the Iowa City VA Hospital for admission to 
the intensive care unit. Laryngoscopy dem- 
onstrated notable edema of the valleculae. 
Auscultation of the chest showed: clear 
lungs. 

After stabilization of his respiratory dis- 
tress, ophthalmologic examination showed 
obvious eschar formation and gangrene of 
his eyelids (Fig 1). Fullness of the neck 
could easily be appreciated (Fig 2}. Sub- 
maxillary nodes were present. Visual acui- 
ty was 20/30 OD and 20/40 OS. Extraocular 
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motility was full. Intraocalar pressures by 
Schistz tonometry were 18 mm Hg OU. 
Ophthalmoscopie examination results were 
normal. 

Further laboratory studies at our institu- 
tion disclosed persistent elevation of the 
WBE count (20 x 10°) with a notable left 
shift (96 segmented or band neutrophils). 
There now existed a normocytic, normo- 
chromic anemia (hematoerit reading, 28%: 
hemoglobin level, 9.3. g). The reticulocyte 
count was elevated (0.8%) as were the 
creatinine, BUN, haptoglobin, and immu- 
noglobulin IgM levels. Urinalysis again 


‘showed hematuria and proteinuria. 


The patient began receiving IV methicil- 
lin sodium therapy, 250 mg four times 
daily, ampicillin sodium, £90 mg four times 
daily, and dexamethasone, 10 mg four 
times daily. Supportive iherapy included 
IV rehydration, eyelid hygiene with saline 
solution soaked to dry gaure pads, and 
ocular lubricants; 

The well-outlined black eschar on the 
eyelids rapidly became puirefied: (Fig 3 
through 5). A deep ulceration developed 
with undermined edges, Blood -cultures 
remained negative, while:in cultures from 
the wound, Staphylococcus aureus and a- 
streptococci grew under aerobic conditions, 
and S epidermidis grew under anaerobic 
conditions. 

After several days, the patient’s general 
condition improved, and he was taken to 
the operating room for debridement of the 
suppurated right lid and cheek lesions (Fig 
6). The left eyelid involvement required no 
debridement and was healing well. Necrot- 
ic skin, muscle, and fat were removed from 
the lower eyelid region dawn to midcheek 
and up into the temporal area (Fig 7). The 
eyelid margins were spared. Gauze soaked 
in 05% acetic acid was packed onto the 
wounds, and a 4-0 nylon interrupted suture 
was placed to approximate the skin flap up 
to the upper eyelid. 

Pathologie examination ‘showed skin, 
connective tissue, adipese tissue, and 
striated muscle with an intense acute and 
chronic inflammation and massive necro- 
sis. Thrombosis of the dermal and subcuta- 
neous blood vessels was evident. 

One week later, after the formation of 
healthy-appearing granulation tissue, the 
patient was again taken to the operating 
room, where a large cheek and temporal 
flap was elevated to close the right cheek 
and lower eyelid defect (Fig 8). The upper 
eyelids were allowed to heal by self-repair. 
He has had no further problems either 
locally or systemically, and the long-term 
surgical result is good (Fiz 9). 
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Fig 1.—Eschar formation and tissue sloughing of right upper and lower eyelids and left 


upper eyelid. 





Fig 3.—Early putrefaction of gangrenous lesion from secondary bacterial contamina- 


tion. 


COMMENT 


The genus Lorosceles is widely dis- 
tributed throughout the southern half 
of North America and the northerr 
half of South America.” Loxosceles 
reclusus and L laeta are the spiders 
most frequently encountered from 
this group. The spider is not large but 
has legs that are long. The adults are 
between 7 and 12 mm in body length, 
with the female being slightly larger. 
Its overall diameter is 3 to 4 cm, and it 
has an oval body with four legs on 
each side of the cephalothorax. It var- 
ies from a light fawn color to dark 
chocolate brown. A dark band, shaped 
like a violin, extending from the eyes 
back to the end of the cephalothorax 
and three pairs of eyes (rather than 
four) in a semicircle on the anterior 
pertion of the cephalothorax differen- 
tiate the brown recluse from all other 
spiders (Fig 10). 

The brown recluse spider prefers 
dark and dry areas for its habitat. It 
spins a coarse, irregular web. Spider 
bites are usually encountered during 
the cleaning of dark, neglected places; 
the gathering or cutting of wood; or 
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working around barns and stables. 
The spider is not aggressive. About 
75% of the bites noted by one author 
occurred while the victims were in bed 
or when the spider was in donned 
clothing.“ 

An accurate assessment of the prev- 
alence and extent of loxoscelism can- 
not be determined. One study on the 
number of deaths from venomous ani- 
mals and insects in the United States 
between 1950 ang 1959 indicated 460 
such deaths." Sixty-five of these (14%) 
were from spiders. It is believed that 
most, if not all, of these deaths 
occurred as a result of the bite of the 
brown recluse. 

A survey of physicians of 57 Texas 
counties for the period from 1955 to 
1960 disclosed 47 cases of suspected 
spider bites with necrotic skin lesions, 
with only 5% of the polled physicians 
responding." 

A survey of general practitioners in 
Kansas indicated that 80% of the 30 
geographically randomly distributed 
physicians had seen cases of loxosce- 
lism.” Several of those contacted had 
treated 30 or more such cases. 

A typical history and manifestation 


Fig 2.—Notable edema of neck. 





“ay 


Fig 4.—Right eyelid involvement. 


begins with the insect bite. The actual 
bite is relatively painless, and most 
patients are not aware that a spider 
bite has occurred. There is frequently 
a transitory stinging at the time of 
the bite but little early associated 
pain. Mild or severe pain begirs after 
two to eight hours. 

Two types of reactions occur from 
the bite of the brown recluse spider. In 
the localized type, necrotic loxosce- 
lism, a cutaneous lesion with exten- 
sive gangrene develops. A painful, 
severe edematous reaction occurs 
within the first eight hours, with the 
development of bullae with surround- 
ing zones of erythema and isehemia. 
In about a week, the central portion 
becomes dark, demarcated, ard gan- 
grenous. This may produce a large, 
deep, necrotic ulceration thet may 
extend many centimeters in width 
and may last months before healing. 

Viscerocutaneous loxoscelism is said 
to occur in 25% of bite patients, partic- 
ularly in small children. There is the 
same local reaction, but there is also a 
temperature of 39 to 40 °C chills, 
nausea, vomiting, malaise, severe 
joint pains, delirium, shock, and coma. 
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Fig 5.—Left eyelid invovement. 


A generalized pruritic, morbilliform, 
and petechial eruption may occur 
between 24 and 48 hours after the 
bite. Hematuria almost invariably 
occurs on the first day. Hematologic 
abnormalities include leukocytosis, 
hemolytic anemia, thrombocytopenia, 
and other blood dyscrasias. Accom- 
panying laboratory findings may in- 
clude hemoglobinemia, hemoglobinu- 
ria, and proteinuria. The development 
of hemoglobinuria is considered a 
grave prognostic sign that may be 
followed by anuria, icterus, and 
death. 
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Fig 8.—One day postoperative cheek and temporal front view. 


Fig 6—Lesion as it appeared before 
debridement. Note depth of ulceration and 
undermined edges. 








Fig 7.—Retraction of wound edges to show 
depth of involvement and extent of ulcera- 
tion within cheek. 





Fig 9.—Late postoperative cheek and temporal view and self- 


repair of right and left upper eyelids. 


PATHOLOGIC FINDINGS 


The venom of the brown recluse 
spider is primarily cytotoxic.“ 
Histologic examination of early bite 
reactions shows large amounts of 
hemorrhage spreading beneath the 
epidermis. Early dermal-epidermal 
separation, thrombosis of small ante- 
rioles, and moderate inflammatory 
infiltrate are found. The later bite 
reaction is characterized by necrosis 
and ulcerations of varying portions of 
the epidermis and dermis, with throm- 
bosis in surrounding dermal and sub- 
cutaneous blood vessels.?*" 


TREATMENT 


Treatment of the local lesion has, 
for the most part, proved unsatisfac- 
tory. The majority of the milder sys- 
temic manifestations of the bite re- 
spond fairly rapidly to antihistamines, 
but when hemolysis is present, as 
manifested by hemoglobinuria, ste- 
roids should be given parenterally, 
although they do not always prevent a 
fatal outcome.**" An acceptable regi- 
mer of steroid therapy is as follows. 
Methylprednisolone acetate, 80 mg, is 
injected IV or intramuscularly imme- 
diately; thereafter, 80 mg of methyl- 
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Fig 10.—Loxosceles reciusus. Note distin- 
guishing dark band shaped like violin and 
extending from three pairs of eyes back to 
end of cephalothorax. 


















prednisolone acetate is administered 
every day for two or three doses. 
Dosage is reduced gradually according 
to response to complete an eight- to 
ten-day course of therapy. The acute 
systemic reaction, especially in chil- 
dren, requires hospitalization. 

Neither steroids nor antihistamines 
seem to alter substantially the final 
outcome of the necrotic local lesions. 
~The lesions have been reported to 
respond to hydroxyzine hydrochloride 
administered orally in 100-mg doses 
four times a day.’ 

An antivenom, prepared. in South 
America, has been used to control both 
the local and systemic effects of the 
bite but is not available in this coun- 
try.’ 

Nonspecific treatment consists of 
antibacterial procedures to prevent 
“secondary infection of the wounds. 
- Both wound care and broad-spectrum 

antibiotic therapy are useful. Tetanus 
prophylaxis is indicated. Muscle relax- 
ants to relieve spasms may be indi- 
<- cated. 

< With the development of intravas- 
cular hemolysis, exchange transfu- 
sions should be considered, since the 
disease is potentially fatal in such 
circumstances. ` 
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Total excision of all apparently 
involved tissue with primary closure 
was found uniformly successful in 
rabbits.“ This suggests that imme- 
diate excision may prevent some of 
the massive necrosis seen clinically. 

The treatment of the established 
necrotic loxoscelism is surgical. The 
entire involved area must be removed 
and the defect resurfaced. Fortunate- 
ly, the necrosis is confined to the skin 
and the immediately adjacent subeu- 
taneous tissue. Excision at the fascial 
level is usually sufficient. Resurfacing 
with split-thickness skin grafts, skin 
flaps, or pedicles is seldom indicated. 

Caution must be emphasized to 
avoid the overzealous debridement of 
eyelid tissue. Because of the excellent 
blood supply to the eyelids, the lid 
margin may be spared in gangrenous 
eyelid processes. Several authors, in- 
cluding ourselves, have noted sparing 
of the marginal lid strip and a remark- 
able propensity for self-repair in the 
setting of gangrenous lid involve- 
ment. 


CONCLUSION 


Among all the conditions leading to 
gangrene of the eyelids, loxoscelism 
produces a unique and characteristic 
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picture. Local pain developing two to 
eight hours after a spider bite plus 
local ischemia, vesicle formation, and 
surrounding hemorrhage and erythe- 
ma can be considered sufficier:t’ pre- 
sumptive evidence for a diagnosis, 
When there is a rapid onset of ery- 
throcyte hemolysis and thrombocyto- 
penia coupled with the characteristic 
local. cutaneous lesion, viscerocuta- 
neous loxoscelism should be assumed 
and appropriate therapy instituted 
without delay. If treatment is xo pre- 
vent local necrosis and abort the sys- 
temic reaction, it must be given imme- 
diately on establishing the presump- 
tive diagnosis. If the diagnosis is 
established early, a favorable re- 
sponse after therapy can be antici- 
pated. In few conditions is the need 


for rapid assessment and prompt | _ 


treatment so critical. 


Key Words.—Brown recluse spider; eyelid 
reconstruction; gangrene; loxoscelism. <- 
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Effeet of Monocular Vertical Displacement 


on the Deviation in Primary Position 


_ Madelyn E. Palman, MD, Joseph H. Goldstein, MD 






e Sergical correction in the primary 
was sempared in one group of 
Whe amderwent horizontal sur- 
ery without ae A or V pattern with a 
latched grous who underwent horizontal 
surgery wEhimcnocular vertical displace- 

A amd V patterns. No signifi- 
ġe was found, and it was 
at the determination of the 
amo zontal surgery is the same 
-ii whether monocslar vertical displacement 

l monol 98:2001-2003, 1980) 



















Several authors have dectmented the 
“~ effectiveness of monocular verti- 
cal displaeemest of the horizontal rec- 
tus muscles ‘er the management of 
the Aand V patterns.: Depending on 
the technique of displacement, one 

_ May simultaneously alter the amount 

of horizontal ecrrection in the primary 

` position. Enano* has suggested doing 
more horzortal. surgery than one 
would usually do when vertically dis- 
placing the aexzontal rectus muscles. 
It was the parpose of this study to 
determme the effect of vertical dis- 
placement saxpery on the deviation in 
primary position by comparing the 
residual deviation in the primary posi- 
tion in ene greup having orly monocu- 
lar horizontal surgery with a group 
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having monocular horizontal surgery 
and vertical displacement. 


METHODS 


A group of 23 patients who had under- 
gone monocular surgery with monocular 
vertical displacement surgery for the A 
and V patterns was studied retrospectively 
and compared with a group of 23 patients 





Table 1.~Esotropia With A or V Pattern* 


Deviation in 
Primary Position, D 
pramene ai m, 
Aor V, Pre- Post- 
Diopters operative operative 
45AET 20AET 


Patient/ 
Age, yr 


3S5AET 


SSAET 


resect, resection; and adv, advancement. 





_ concentric with the limbus. For recession, © 


*ET indicates esotropia; XT, exotropia; MR, medial rectus; LR, lateral rectus:wrecess, recession; 





who had monocular surgery alone, The 
amount of horizontal surgery. performed . 
for both groups was determined by 
measurements in primary position ; 
tance and at near, whether or not 
an A or V pattern. Where the A-\ i 
existed, the horizontal restus musele were, 
in addition, displaced vertically 5 or 8 mm 











the muscle was. displaced vertically and 


Primary 
Position 

Change, D Surgery 
MR recess 4.5: mm up 5 mm 
LR resect 8.5 mm down 5 mm 
MR recess 4 mm up § mm. 
LR resect 7.5 mm down 5 mm 
MR recess 4 mm up 5 mm 
LR resect 8 mri down 5 mm: - 
MR recess 4.5 mm up 5 mm 
LR resect 9 mm down 5 mm- 

. MR recess 4.5 mm up 5 mm 
LR resect 8 mm down 5 mm 
MR recess 4.5 mm down 5mm 
LR resect 8: mre up: 5 mm 

. MR recess 4.5 mm down 8 mm 
LR resect 9.5 mm up 8 mm 

MR recess 4.5 mm down 5 mm 
LR adv 6.5 mmsup.5 mm 

MR recess 3.5mm down 5 mm 
LA resect 5.5 mm up 5 mm ` 
_MR recess 4 mm down 5 mm 

“LR resect 7 mm up 5 mm 
MR recess 4 mm down 5 mm 
LR resect 6 mm up Simm . 
MR recess 5 mm down 5 mm 
LR resect 7 mm up: 5 mm 
MR recess 4 mn down 5 mm 
LR resect 7mm up 5 mm 
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Table 2.—Exotropia With A or V Pattern* f 





Deviation in 
Primary Position, D 





































































Sa pee Primary 
Aor, Post- Position 
Patient/Age, yr —_— Fetes operative cnenee D Surgery 

1/44 45AXT 20AXT LR recess 7 mm down 5 mm 

MR resect 9 mm up 8 mm 
354A- 50AXT 20AXT LR recess 7 mm down 8 mm 

MR resect 9 mm up 8 mm 
3/9.5 40AA 50AXT 20AET 704 LR recess 7 mm down 8 mm 

MR resect 9 mm up 8 mm 
4/6 204A 30AXT 4AET 344 LR recess 7 mm down § mm 

MR resect 6 mm up 5mm 
5/75 453A B30AXT 7AET 374 LR recess 8 mm down 5 mm 

MR resect 8 mm up § mm 

6/12 50AV 40AXT 7AXT 334 LR recess 7 mm up 5mm 
MR resect 7 mm.down 5.mm 

7/9 45AV S5AXT QAXT 264 LR recess 6 mm. up 5 mm 
MR resect 7 mm down 5 mm 

8/11 25AV 40AXT 25AXT 154 LR recess 6 mm up 5 mm 

MR resect 7.5 mm- down 5mm 

9/7 40AV 45AXT 0 454 LR recess 8 mm up § mm 
MR resect 8 mm döwn 5 mm 

10/20 25AV  _ SOAXT 12AXT 18A LR recess 6 mm up 5 mm 


MR resect 6 mm down 5 mm 


"ET indicates esotropia; XT, exotropia; MR, medial rectus; LR, lateral rectus; recess, recession; and resect, 
“resection. 


50AET 25AET 
3/3 30AET 
4/0.75 35AET 
5/7 SOAET 


6/6 40AET 


10/2 35AET 20AET- 
117/3 50AET 7 0 
12/5 3S5AET 30AET 
13/4 SSAET 1OAET 


resection. 
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Deviation in 
Primary Position, 
Diopters 
are aaa SG Primary 
Post- Position 
Patient/Age, yr prvi operative Change, D 








454 


504 


5A 


254 


Table 3.—Esotropia Without A or V Pattern* 


Surgery 


1/3 50AET 25AET 254 MR recess 4.1mm. of o 
LR resect 9 mMm. ; 


MR recess 4.4 mm 


LR resect 9mm 


MR recess 4 rim 
LR resect 7 mm 


MR recess 4.6 mm 
LR resect 7 mm 


MR recess 4 mm 
LR resect 5 mm 


MR recess 4 mm 
LR resect 6 mm 


MR recess 4.8 mm 


LRresect9rm | 


MR recess 4.5:mm 
LR resect 9mm. 
MR recess:4.5 mm 
LR resect 9 mm 
MR recess 4 mm. 
LR resect 7.5 mm 
MR recess 4.5.mm 
LR resect 8.5 mm 
MR recess 4 nm 
LR resect 7 mm 
MR recess 4 nm 
LR resect 6 mm 


*ET indicates esotropia; XT, exotropia: MR, medial rectus; LR, lateral rectus; recess, recession; and resect, ` 
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Deviation in 









cand resect, resection. 


d at a distance from the limbus 
the sum of its original distance 
imous plus the ameunt of reces- 
the direction in which the 





¿the muscle was resected and 
ceritrie with the limbus (Ta- 


RESULTS 

_In the group with A and V patterns, 
18 patients had either A or V pattern 
esotropia and ten patients had A or V 
pattern exotropia. The control group 
of patients was selecteé randomly 
from the operative list, suca that there 
were 1% patients with esetropia and 
ten patients with exotropia, and their 
deviation in the primary position 

_ required oniy monocular surgery. 
-io The average preoperative deviation 
In the group with esotropia and an A 
and Vo pattern was 410 diopters 
(range, 25 to 55 D) and that of the 
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Table 4.—Exotropia Without A or V Pattern* 





Primary Position, 


Pæ- Post- 
; Operative 


18AXT 7A 


8AXT 37A 


*ET i idicates esotropia; XT, exotropia; MR, medial rectus; LR, lateral rectus; recess, recession; 














Primary 
Position 
Change, D 



































LR recess 7 mm 
MR resect 8 mm 

LR recess 7.5 mm 
MR resect'7 mm 
LR recess:6 mm 
MR resect 6.5 mm 
104 LR recess 7 mm 
MR resect 7 mm 
LR recess 8 mm 
MR resect 8 mm 
294 LR recess 7 mm 
MR resect 8 mm 
LR recess 4 mm 
MR resect 5 mm 
264 LR recess 6. mm 
MR resect 5.5 mm 
LR recess ? mm 
MR resect 8 mm 
LR recess'6.5 mm 
MR resect 8 mm 















control group with esotropia without 
an A or V was 41.5 D (range, 30 to 50 
D). The average preoperative devia- 
tion in the group with exotropia and 
an A and V pattern was 39.5 D (range, 
30 to 50 D) and that of the control 
group of patients with exotropia with- 
out an A and V pattern was 40 D 
(range, 25 to 50 D). The follow-up time 
was from two months to nine years 
(average, 2.5 years) for both groups. 
The average correction in the pri- 
mary position for the group with eso- 
tropia and monocular vertical dis- 
placement: was 36.1 D (range, 17 to 59 
D) compared with 32.5 D (range, 5 to 
60 D) for the control group (Table 5). 


The average correction for the group 


with exotropia and monocular vertical 
displacement was 33.3 D (range, 15 to 
70 D) compared with 31.1 D (range, 7 
to 68 D) in the control group (Table 6). 
There was no significant difference in 
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Table 5.~Esotropia: Average 
Deviation (Diopters).in 
Primary Position* 











Aoryv pee ES 
Control. 





Pattern 
Preoperative 41(25-55) 41.5(30-50) 
Correction 36.1(17-59)  32.5(5-60) 






“Numbers in parentheses. indicate range of 
deviation. 


Table 6.—Exotropia: Average 
Deviation (Diopters) in 
Primary: Position* 


















Aor¥ ; 

Pattern Control 
Preoperative 39.5(30-50)  40(25-50) 
Correction.  33.3(15-70) 31.1(7-60) 
“Numbers in parentheses indicate range of 
deviation. i Pe te ARR Sede te 







the deviation in the test group com- 
pared with the controls for both eso- 
tropia and exotropia at the .05 level. In 
addition, no significant difference 
was found in the number or amount of 
overcorrections or undercorrections in 
either. group. i 

The average amount of A and V cor- 
rection in the group with monocular 
vertical displacement was 26.14 D. 
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Orbital Cellulitis in an Infant 


Secondary to Coats’ 


G. Frank Judisch, MD, David J. Apple, MD 


è- An 8-week-old infant had advanced 
Coats’ disease. Six months after the 
Coats’ disease was noted, a severe, sec- 
“ondary orbital cellulitis developed. 

© (Arch Ophthalmol 98:2004-2006, 1980) 


he most common cause of orbital 

cellulitis in infants and children is 
the extension of paranasal sinusitis.’ 
Necrotic intraocular tumors may rare- 
ly cause orbital cellulitis.” This report 
_ describes an infant with severe orbital 
= eellulitis secondary to Coats’ disease. 

» ‘To our knowledge, this is the first case 
of orbital cellulitis secondary to Coats’ 
disease, as well as the youngest 
patient with advanced Coats’ disease 
to be described. 

The essential feature of Coats’ dis- 
ease is congenital telangiectasis of the 
retinal and optic nerve vasculature. 
Boys are more commonly affected, 

< and there are no associated systemie 
findings. The average age when 
Coats’ disease is first diagnosed is 8 
years. Contrary to classic concepts, a 
= recent study reported that the disor- 

-der is frequently bilateral and that it 
‘is oceasionally familial.’ Leakage. of 
serum, plasma, and blood cells through 
vessel walls into the extravascular 
space is probably due to defective 
endothelial cells lining the anomalous 
vascular channels and to an increase 
in intravascular pressure resulting 


Accepted for publication March 11, 1980. 

From the Department of Ophthalmology, Uni- 
versity of Iowa, Iowa City. 

Reprint requests to C. S. O’Brien Library, 
University of lowa Hospitals and Clinies, Iowa 
City, LA 52242 (Dr Judisch). 











2004. Arch Ophthalmol—Vol 98. Nov 1980 


Disease 


from arteriocapillary or arteriovenous 
(AV) shunts.” These substances or 
their breakdown products accumulate 
as clinically visible lipid exudates. 
Progression to retinal hemorrhage, 
characteristic green-yellow bullous 
retinal detachment, secondary glauco- 
ma, and phthisis bulbi are frequent 
sequelae. However, some cases, even 
those that are advanced, may sponta- 
neously regress. 

Histopathologically, there are three 
alterations that, when present simul- 
taneously, are pathognomonic of 
Coats’ disease: (1) vascular changes, 
including telangiectasia, aneurysms, 
hyalinization, sheathing, AV anasto- 
moses, and neovascularization; (2) 
lipid exudation with intraretinal and 
subretinal cholesterol clefts and lipoi- 
dal macrophages; (8) intraretinal 
PAS-positive deposits.* 


REPORT OF A CASE 


A 10-week-old boy was first seen in the 
Department of Ophthalmology, University 
Hospitals, Iowa City, in November 1978 
because of a right leukokoria first noted 
two weeks earlier. The abnormal findings 
were limited to the right eye. Slit-lamp 
examination after chloral hydrate seda- 
tion’ showed a cream-colored mass with 
prominent, widely dilated blood vessels on 
its surface immediately behind the clear 
lens. The anterior chamber was of normal 
depth. Echographic examination corrobo- 
rated the clinical impression of a funnel- 
shaped total retinal detachment. No tumor 
mass, calcification, or retrolenticular stalk- 
like structure was detected by echography. 
The axial lengths were within normal lim- 
its. 

Because the right eye was hopelessly 
blind and because an intraocular malignant 





neoplasm could not be-ruled out with abso- - 
lute certainty, enucleation was strongly 
recommended. The parents elected to do 
nothing. The infant failed to return in 
three months for reevaluation. 
In May 1979 (six months after the initial. 
examination), the patient returned because — 
of a three- to four-day history of "fussi .. 
ness” and progressive redness with chemo- 


sis of the right eye. The day prior to ` 


admission, mild to moderate proptosis with > 
an accentuation of the chemosis devel- 
oped. 

Admission examination showed no évi- - 
dence of recent periorbital trauma. There 
was corneal epithelial bedewing. The ante- 
rior chamber was shallow. Echographie . 
examination indicated that the detached ° 
retina had become thickened and/or more 
folded. There was no echographic evidence 
of a mucocele, an orbital abscess, orbital”. 
calcification, or a discrete posterior tumor. 
mass, The intraocular pressures by Mac- 
kay-Marg tonometry were 52 and 19 mm 
Hg, right and left, respectively. The left 
eye was normal. 

The findings indicated an inflammatory 
process, but a tumor could not be ruled out 
with absolute certainty. The greatest con- 
cern was that the patient might have an 
atypical retinoblastoma. Prompt enuclea- 
tion of the right eye was urged. i 

-During the day of admission, the chemo- 
sis and proptosis increased dramatically 
(Fig 1). A general physical examination 
revealed. a mild bilateral serous otitis | 
media. The highest rectal temperature 
recorded was 37.9 °C. The WBC count was 
14,600/cu mm, with an increase in polymor- 
phonuclear leukocytes, lymphocytes, and 
monocytes. A chest x-ray film was normal. 
A blood culture and a culture of the right 
conjunctiva yielded no growth. A pediatrie 
neurologic consultant believed tkat this 
was not an infectious orbital cellulitis see- 
ondary to middle ear or other extraorbital 
infectious disease. 
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Fig 2 


Fig 4 


Fig 1.—Right orbit and globe just prior to enucleation. Note lid 
edema, marked chemosis, greenish-yellow, totally detached reti- 
na with telangiectatic vessels. 


Fig 2.—Gross specimen showing funnel-shaped total retinal 
detachment with dilated retinal vessels (arrow) just behind lens. 
Yellowish necrotic mass in vitreous space seems to extend into 
optic nerve (arrowheads). increasing concern about atypical 
retinoblastoma. 


Fig 3.—Retrolental region showing fragments of degenerate 
retinal tissue with several telangiectatic vessels (dark circular 
Structures) and retrolental exudate that contains numerous cho- 
lesterol clefts. L indicates cataractous lens (hematoxylin-eosin, 
original magnification x 8). 


Fig 4.—Sensory retina in area in which marked telangiectasia of 
retinal vessels is prominent. Vessels are markedly hyperemic; one 
shows extensive telangiectasia (arrow). Note diffuse loss of 
neuronal elements. In lower left of figure, there is amorphous 
exudate located primarily in outer retinal layer (arrowheads). L 
indicates posterior aspect ef lens (PAS stain, original magnifica- 
tion x 200). 


Fig 5.—Optic nerve showiag marked inflammatory necrosis of 
nerve substance. Arrowheads demarcate approximate zone of 
transition between inflamed nerve above (corresponds to zone of 
yellow discoloration seen in Fig 2) and uninvolved nerve below. 
Note invasion of inflammatory response into dura (D) at right 
(hematoxylin-eosin, originai magnification x 4). 
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The right eye was enucleated without 
complications the day after admission. A 
culture of the socket immediately after 
enucleation yielded no growth. Shortly 
after removal, the eye was opened under 
sterile conditions. Cultures of the anterior 
chamber and the posterior segment -mass 
yielded no bacteria or fungi. Antibiotic 
treatment had been started less than 20 
hours before enucleation because of the 
remote possibility of infectious orbital cel- 
lulitis. The day following surgery, there 
was a dramatic decrease in orbit and lid 
swelling. Convalescence was rapid and 
uncomplicated. 


PATHOLOGIC EXAMINATION 


The enucleated globe measured 
19 x 18 x 18 mm. The cornea mea- 
sured 10x 10 mm. The eye was 
opened horizontally. The lens was 
normal. A large, yellowish necrotic 
mass, which seemed to extend into the 
optie nerve, filled almost the entire 
globe. The retina was totally detached 
and displaced anteriorly up to the 
posterior lens surface. The vitreous 
space was reduced to a small cleft just 
posterior to the lens. The mass was 
therefore largely subretinal in loca- 
tion. Telangiectatic retinal vessels 
could be seen in two areas (Fig 2). 

Histologically, the anterior chamber 
angle was closed by peripheral anteri- 
or synechiae. Adhesions between the 
iris and lens were numerous. The iris 
stroma was necrotic and iris vessels 
were congested. The ciliary body was 
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markedly distorted. Early posterior 
subcapsular cataractous changes were 
present. The totally detached retina 
extended up to the retrolental area 
and contained numerous telangiectat- 
ic vessels (Fig 3). Deposits of PAS- 
positive amorphous material were 
present in much of the retina (Fig 4). 
The retina showed extensive degener- 
ation and gliosis. The large subretinal 
deposits, seen grossly to fill the cavity 
of the globe, consisted of a massive 
highly proteinaceous exudate contain- 
ing numerous cholesterol clefts, as 
well as lipid- and pigment-laden mac- 
rophages. There were inflammatory 
cell deposits within the choroid. An 
infiltrate of acute and chronic inflam- 
matory cells that extended into the 
optic nerve corresponded to the gross- 
ly observed area of yellowish discolor- 
ation (Fig 5). The affected nerve par- 
enchyma showed extensive necrosis. 
The inflammatory process extended 
into the perineural sheaths. Periocular 
tissues were quite edematous with a 
mild infiltration of acute and chronic 
inflammatory cells. 


COMMENT 


The patient described in this report 
is most unusual in two respects. The 
abnormal pupillary reflex first noted 
at 8 weeks of age by the patient’s 
parents indicates a remarkably ad- 
vanced stage of Coats’ disease for 
such an early age. The youngest 
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patients we are aware of incluce 3% 
years,’ 3 months," 9 months,” 1 year," 


6 months," anc 2) 
years.” 

It is possible that the orbital irflam- 
mation and the Coats’ disease were 
unrelated. However, there was no 
indication of trauma or of an infec- 
tious origin, as evidenced by a normal 
blood culture, essentially norma: tem- 
peratures, a minimally elevated WBC 
count, and normal results of a general 
physical examination (suppurative 
otitis media could be a source of 
metastatic orbital cellulitis, but not 
serous otitis, as was the case in this 
patient). Orbits with infectious celluli- 
tis are not quickly sterilized by anti- 
biotics. Thus, the importance of a ster- 
ile culture from the orbit immediately 
after enucleation should not ke ne- 
gated by a less than 20-hour course of 
antibiotics. The orbital inflammation 
was presumably secondary to the re- 
lease’ of toxic intraocular cellular 
breakdown products resulting from 
the advanced Coats’ disease. The dra- 
matic improvement. in the lid and 
orbital edema observed the day after 
enucleation and the predominantly. 
exudative as opposed to acute csllular ~ 
inflammatory changes seen histopath- 
ologically in the periorbital tissues. 
support this contention. To our knowl- 
edge, orbital cellulitis secondary to 
Coats’ disease has not been previously 
reported.” 
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‘The Pathologie Findings of Epithelial Ingrowth 


if a Edward Y: Zavala, Perry S: Binder, MD 


o @ A case of postcataract epithelial 
< ingrowth thai occurred when a chronic 
fistula was produced after a discission of 
|= @-Secendary membrane is reported. The 
ingrowth was examined preoperatively 

with the specular microscope, and the 
excised antetior segment was examined 
¿with correlative microscopy. The patient 















ments more prominent in the leading edge 

of the ingrowth, hemidesmosomes at- 
tached fo a subepithelial connective tis- 
Sue laye; and uneven sizes and shapes of 
epithelial cells. These findings suggested 
that the source of the ingrowth was from 
the conjunctival epithelium. We found 
the leading edge of the ingrowth as well 
as the type ef damage inflicted to the 
underlying endothelium. 

: (Arck Ophtkatmot 98:2007-2014, 1980) 


Although epithelial invasion of the 

anterior chamber after cataract 
surgery is a rare event, it may account 
for a large percentage of eyes enu- 
cleated after cataract surgery.’ Many 
techniques for the treatment of this 
potentially blinding complication have 
been devised that include stripping 
the membrane,” swabbing the surface 
of the membrane with aleohol,* dia- 
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thermy, cryotherapy,’ irradiation, 
and wide surgical excision,” 

The visual acuity after many of 
these courses of treatment has been 
relatively poor due to ocular inflam- 
mation, secondary glaucoma, and cys- 
toid macular edema. Some pa- 
tients lose vision permanently after 
recurrence of the ingrowth, which 
suggests incomplete excision and/or 
treatment. : 

The proposed predisposing factors 
for epithelial ingrowth have included 
implantation of cells by instruments"; 
a combination of a gaping wound and 
hypotonia***; delayed wound closure 
combined with incarceration of vit- 
reous, iris, or conjunctiva**; and 
through-and-through sutures." It is 
possible that if the mechanism(s) for 
the production of epithelial ingrowth 
are determined as well as the means 
by which the epithelial ingrowth 
affects ocular tissues, we may be able 
to devise a means of prevention and 
treatment, 

We have had the opportunity to 
preoperatively evaluate one case of 
postcataract epithelial ingrowth with 
the specular microscope and to exam- 
ine the excised tissue postoperatively 
with light, scanning, and transmission 
electron microscopy. This unique com- 
bination of correlative microscopic 
analysis has given us insight into the 
pathophysiology of this blinding com- 
plication of cataract surgery. — 


REPORT OF A CASE 


A 76-year-old man underwent a left 
unplanned extracapsular cataract extrac- 
tion on May 13, 1977, using 8-0 silk suture. 
On June 13, 1977, a diseission of the poste- 
rior capsule was performed. Postoperative- 
ly, a limbal wound leak was noted, but it 
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healed within seven days’ after ‘therapy 
with topical antibiotics and pressure pateh- 
ing. On July 26, 1977, a gray membrane 
was first noted on the posterior surface of 
the left, superior part of the cornea and 
was documented to progress in the subse- 
quent weeks. a Be A EE 
The patient was first examined by us on 
Aug 29, 1977. He had previously undergone |. 
an uncomplicated intracapsular cataract | 
extraction in his right eye and obtained 6/9 
visual acuity. The visual acuity on admis- 
sion in the left eye was counting fingers at 
120 cem. Examination of ‘the uninvolved 
aphakic right eye demonstrated no signs of - 
abnormal wound healing or incarceration 
of vitreous or iris in the wound. Examina- 
tion of the left eye showed a completely 
healed cataract wound without evidence of 
a wound leak. There was some scarring of 
the conjunctiva posterior to the limbal 
wound, but the conjunctiva was not hyper- 
emic or edematous and there was no sign of 
a filtration bleb. A flat, sméeth, avascular 
gray membrane was noted or the posterior 
part of the corneal surface involving the 
pupillary axis and crossing the limbus at 
the 2-o’clock and 10-o’clock positions (Fig 
1). Fhe cornea over this membrane was 
edematous and measured 0.66 mm with a 
pachymeter, whereas the uninvolved infe- 
rior part of the cornea meastred 0.50:mm. 
The membrane extended inferiorly 4.8 mm 
from the superior part of the limbus; hori- 
zontally, its extension measured 9.0 mim. 
A wide-sector iridectomy had been‘ done, 
with the vertical. pillars adherent to the 
posterior part of the cornea at the limbus 
in the 10-o’clock and 1-o'clock meridians. 
The normal surface architecture of the 
superior part of the iris was absent and 
seemed to be light gray, whereas the infe- 
rior part of the iris had normal surface 
architecture and was dark brown. The 
pupil did not react to light. and seemed 
fixed. There was evidence of posterior- 
capsule and lens remnants bekind the nasal 
iris pillar. On gonioscopy, the superior 
angle seemed abnormal between the 11- 
and 1-o'clock positions, there was a sugges- 
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tion of a surface membrane on the iris (Fig 
2), and there was a gray membrane grow- 
ing over the surface of the ciliary body 
superiorly. Photocoagulation of this mem- 
brane was not performed. The intraocular 
pressure measured with an electronic ton- 
ometer was 22 mm Hg. Indirect ophthal- 
moscopy did not demonstrate the presence 
of a membrane on other intraocular sur- 
faces; the retina and optic nerve seemed 
normal. 

Specular microscopy of the cornea 
showed enlarged endothelial cells in the 
inferior, clear part of the cornea (Fig 3, 
top) to the leading edge of the gray mem- 
brane, which appeared as a solid, dark edge 
(Fig 8, bottom). We were unable to demon- 
strate any epithelial cell outlines or any 
other lines in the area above the leading 
edge of the ingrowth even when we 
changed the depth of focus of the instru- 
ment." 

On Aug 31, 1977, the patient underwent 
an en-bloe excision of the involved cornea, 
limbus, iris, and ciliary body with an ante- 
rior vitrectomy (Fig 4). The excised anteri- 
or segment was immediately fixed in 2% 
glutaraldehyde and later prepared for cor- 
relative light, scanning, and transmission 
electron microscopy. A donor anterior seg- 
ment was then fashioned and sewn into 
position using interrupted 10-0 monofila- 
ment nylon sutures** (Fig 4). Postopera- 
tively, the patient was treated with topical 
glucocorticoids, pilocarpine hydrochloride, 
epinephrine hydrochloride, and acetazo- 
lamide sodium for increased IOP as mea- 
sured with the tonometer. Although the 
donor cornea remained clear in the early 
postoperative period, by Jan 12 it had 
become thick and cloudy. The intraocular 
inflammation was easily controlled, and 
the IOP was ultimately controlled with 
medical therapy. 

On Aug 3, 1978, the patient underwent 
an 8.0-mm corneal transplant using an 
8.5-mm donor. Postoperatively, the patient 
was treated with echothiophate iodide, epi- 
nephrine, acetazolamide, topical glucocorti- 
coids, and antibiotics. The pressure was 
elevated during this regimen, but when 
0.5% timolol maleate was substituted for 
epinephrine, the pressure was controlled. 
When last examined in January 1980, the 
transplant was clear and measured 0.54 
mm in thickness. The IOP according to an 
electronic tonometer was 14 mm Hg, and 
the eye was not hyperemic. Clinical exami- 
nation of the fundus showed cystoid macu- 
lar edema, and the best corrected distance 
acuity was 6/18. Gonioscopic examination 
of the anterior segment failed to demon- 
strate the presence of a recurrence of the 
ingrowth. 


MATERIALS AND METHODS 


The excised anterior segment was imme- 
diately fixed in 2% glutaraldehyde in a 
0.1M phosphate buffer (pH 7.4, 340 mOsm). 
After 30 minutes in the fixative, the speci- 
men was cut in half over a block with a 
razor blade knife from the endothelial side. 
The specimens were then postfixed in 2% 
osmium tetroxide in a 0.1M phosphate buf- 
fer. Half of the specimen was prepared for 
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Fig 1.—Left eye. Sheet of epithelium covers superior third of cornea between 10-o’clock . 








and 2-o'clock positions (dotted fine). Cornea above ingrowth is edematous, Lens 
remnants and capsular matedal are present behind nasal iris pillar. 


Fig 2.—Gonioscopic view of superior angle of left eye. Solid sheet of ingrowth membrane 





is easily visualized in entire view. Large strand of vitreous is seen extending into cataract 


wound in 12-o’clock meridian. 


scanning electron microscopy and exam- 
ined with a scanning electron microscope 
at 20 kV.” The remaining half of the 
specimen was flat embedded in an epoxy 
resin with subsequent 2-1 sections taken 
and stained with 2% basic fachsin. After 
light microscopic examinatien, the area of 
interest was delineated for transmission 
electron microscopy. The trimmed speci- 
men was sectioned ultrathin on an ultra- 
microtome, and the ultrathin sections were 
double stained with 2% aqaeous uranyl 








acetate followed by Reynolds lead citrate. 
The stained ultrathin sections were exam- 
ined at 60 kV with a transmission electron 
microscope.” 


RESULTS 
Light Microscopic Results 


Irregularly arranged nonkeratin- 
ized squamous epithelium was found 
over the posterior surface of tne cor- 
nea and on the anterior surface of the 
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Fig 3.—Tap, Specusar micrograph of inferior central part of corneal endothelium: Cells 
are grossly enlarged and distorted, and nuclei are prominent. There are 600 cells per 
square millimeter | x400). Bottom, Specular microscopic view of leading edge of 
epithelial ingrowth. Edge of membrane was sharp. Individual cells could not be seen in 


area of enitheiial ingrowth (EF), but with careful focusing, individual enlarged distorted 
cells of corneal endothelium (CE) could be visualized ( x 400). 


iris and xillary bedy (Fig 5). Its mar- 
gin was easily delineated on the cor- 
nea (Fig 6), but wieces of the epithe- 
lium were found near the posterior 
surgical margins. The abnormal epi- 
thelium on the posterior surface of the 
cornea varied im thickness between 
five and six ell layers. Al epithelial 
cell layers seemed elongazed in the 
direction of migration. The cells clos- 
est to the anterior chamber were 
swollen and cystic in appearance and 
stained more lightly than che deeper 
underlying ells. Wide irtercellular 
junctions were rumerous and more 
prominent im the superficial cells. 
There was no evidence of keratin or 
goblet cell formacion, nor was there 
evidence of cyst formation; however, 
we did nate-projections of pare epithe- 
lium growing inte the anterior cham- 
ber. There was a sioping of the leading 
edge of the ingrewth similar to that 
reportedduring epithelial wound heal- 
ing. 

The corneal endbthelium was visible 
near the leading elge of the ingrowth 
but seemed muck thinner than nor- 
mal. Descemet’s membrane and the 
underlyiag stroma seemed normal 
(Fig 6). Epithelium was present over 
both sides of the excised iris and over 
the pars plana, ciliary body, and tra- 
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becular meshwork, but the surgical 
margins were clear. The characteris- 
tics of the ingrowth varied when it 
grew over the iris surface, with the 
epithelial layer resembling a typical 
stratified squamous epithelium five to 
seven layers thick. All the cells, espe- 
cially the basal cells, seemed plumper 
(Fig 5) over the iris compared with 
other areas of the ingrowth. This find- 
ing has been previously reported.’ 
There was no evidence of goblet cell 
formation in these areas. We found no 
evidence of pigment or blood vessels 
in the ingrowth. 


Scanning Electron 
Microscopic Results 


At low power, it was easy to demon- 
strate the leading edge of the ingrowth 
across the trabecular meshwork and 
onto the ciliary body. The remaining 
corneal endothelium adjacent to the 
edge of the ingrowth consisted of 
enlarged and distorted cells measuring 
15 to 25 um in diameter (Fig 7, top left). 
Although the hexagonal pattern and 
surface characteristics of the endothe- 
lial cells seemed relatively normal, 
there were stretched intercellular 
bridges between cells (Fig 7, top right). 
The morphologic appearance of thé cells 
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corresponded with that seen with the 
specular microscope (Fig 3). The epithe- 
lium seemed to migrate as an intact 
sheet over the endothelial surface (Fig 
7, top left). Its edge was smooth and 
seemed rounded, similar to the findings 
at the light microscopic level, and was 
consistent with the picture obtained 
with specular microscopy (Fig 3). The 
surface of the ingrowth consisted of an 
intact sheet of dark- and light-staining 
cells, all of which demonstrated the 
presence of surface microvilli (Fig 7, 
bottom). The cells varied tremendously 
in size and shape, and no particular 
pattern was established. In some areas, 
the surface cells seemed loose, but 
there was no evidence of epithelial 
sheets separating from the membrane 
that were seen with light micros- 
copy. 


Transmission Electron 
Microscopic Results 


All epithelial cells near the leading 
edge seemed elongated in the direc- 
tion of migration. The basal epithelial 
cell layer of the ingrowth overlying 
the cornea was tightly organized and 
contained intercellular desmosomes, 
electron-dense cytoplasmic glycogen 
granules with dilated rough endoplas- 
mic reticulum, and Golgi vacuoles (Fig 
8). The middle cell layer was more 
loosely arranged, with sparse inter- 
digitations and infrequent desmo- 
somes. These cells contained very 
wide intercellular spaces and seemed 
to loosely connect with the underlying 
cells. The surface of the superficial 
cells contained numerous microvilli 
with an apparent glycoprotein matrix 
on their apical surfaces, but these cells 
did not demonstrate frequent desmo- 
somes. The degree of cell interdigita- 
tion decreased as the cells approached 
the anterior chamber. Tonofilaments 
and tonofilament bundles were noted 
in all epithelial cell layers, but were 
more prominent in the cells at the 
leading edge of the ingrowth. Pseudo- 
podia were observed extending from 
the migrating basal epithelial edge 
and seemed to contact the contiguous 
endcthelium (Fig 9). Hemidesmo- 
somes were present in the basal cells 
attaching the cells to a collagenous 
mass that was immediately posterior 
to Descemet’s membrane. Goblet cell 
and epithelial cyst formation was not 
noted; however, finger-like projec- 
tions of epithelial sheets were noted 
protruding into the anterior chamber, 
and some surface cells seemed to be 
barely adherent to the main mem- 
brane. 

Akthough the endothelial cells 
seemed slightly attenuated in thick- 
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Fig 4.—Left eye immediately after en-bloc excision of involved 
superior part of cornea, iris, ciliary body, and sclera. 


ized squamous epithelium growing through wound in superior 
part of limbus through stroma (CS) around break (asterisk) in 
Descemet's membrane (DM) and entering anterior chamber (AC). 
Iris seems incarcerated in wound, with epithelium growing along 
its surface into anterior chamber (basic fuchsin, x 600). 





Fig 6.—Light microscopy shows epithelium grown along posterior surface of cornea across 
endothelium (CE). It has tapered at its leading edge. Most superficial cells of ingrowth are 
edematous and vacuolated. Descemet’s membrane (DM) and corneal stroma (CS) seem unaltered 
( x 2,400). 
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Fig 7.—Top left, Scanning electron micrograph of posterior 
surface of excised cornea. Ingrowth membrane can be seen to 
consist of solid sheet of epitnelium (EP). Corneal encothelium 
(CE) has corresponding merphologic configuration as seen 
with specular microscope (Fig 3, left) (x 370). Top right, 
High-power scanning electron micrograph of cerneal endo- 
thelial cells demonstrating stretched intercellular bridges 
(x 1,600). Bottom, High-power scanning electron micrograph 
of surface of epithelial ingrowth consisting of varieus-sized 
light- and dark-staining cells with normal-appear:ng microvilli 
{x 1,800). 
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ness, their general overall ultrastruc- 
ture seemed normal until they were 
approached by the leading edge of the 
ingrowth. The cell immediately adja- 
cent to the ingrowth seemed normal, 
whereas the cell immediately under- 
neath the leading edge of the 
ingrowth had lost its normal charac- 
teristics, was compressed, and no 
longer contained evidence of normal 
intercytoplasmic and intracytoplas- 
mic organelles (Fig 8). Within two 
endothelial cell diameters of the lead- 
ing edge of the ingrowth, we could no 
longer identify the presence of endo- 
thelium. What remained was an area 
of loose-appearing tissue 10 to 15 pm 
thick consisting of collagen fibrils 
under the basement membrane of the 
epithelium (Fig 8). The epithelium 
overlying this area contained hemi- 
desmosomes and seemed tightly at- 
tached to this amorphous collagen 
structure. A dark-staining amorphous 
substance 1 ym thick was noted inter- 
posed between Descemet’s membrane 
and uninvolved corneal endothelium 
that seemed to be new Descemet’s 
membrane material produced by pre- 
viously injured endothelium (Fig 9). 


COMMENT 


The morphologic appearance of epi- 
thelial ingrowth has been reported 
with light!**"'%2°? and transmission 
electron microscopy, °» and we 
now add the first scanning electron 
microscopic view of this complication 
of cataract surgery, to our knowledge. 
The major morphologic features of 
epithelial ingrowth over the posterior 
part of the cornea include multi- 
layered nonkeratinized squamous epi- 
thelium that resembles conjunctival 
epithelium, basal cells with well-devel- 
oped hemidesmosomes attached to a 
basal lamina, and a layer of collage- 
nous tissue under the epithe- 
lium.» The epithelial cells near 
the migrating edge seem elongated 
corresponding to the direction of epi- 
thelial migration. The epithelial elon- 
gation seems associated with active 
cell migration. 

For the first time, we were able to 
note the apparent mechanism by 
which the ingrowth destroys the 
underlying endothelium. The in- 
growth extends pseudopodial exten- 
sions from the migrating edge of the 
basal cells, which seem to function to 
“pull” the cells over the endothe- 
lium” (Fig 9). As the endothelium is 
covered, the cells degenerate with sub- 
sequent basal epithelial cell produc- 
tion of a collagenous tissue layer (Fig 
8). As the basal epithelial cells grow, 
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Fig 8.—Low-power transmission electron micrograph of epithelial ingrowth over posteri- 
or part of cornea 80 to 100 „m away from leading edge of ingrowth. Anterior chamber 
(AC) surface of ingrowth contains numerous microvilli (arrow). Superficial cells contain 
few desmosomes, whereas degree of cell interdigitation increased toward basal cells. 
Basal layer is tightly organized and contains intercellular desmosomes, electron-dense 
cytoplasmic granuoles, dilated rough endoplasmic reticulum, and Golgi vacuoles. 
Between epithelium and Descemet’s membrane (DM), there is amorphous collagenous 
mass (asterisk). Thin remnant of corneal endothelium remains within this mass (arrow- 


head) ( x 4,980). 


they produce a basement membrane 
and form hemidesmosomal attach- 
ments to that basement membrane. 
It has been postulated that the 
mechanism of damage to the other 
intraocular structures is the surface 
modification by the ingrowth, based 
on examination of the trabecular 
meshwork in a case of ingrowth.’ To 
our knowledge, our case represents 


the first to demonstrate the destruc- 
tive effect of the epithelium on the 
endothelium, since previous ultra- 
structural research has failed to dem- 
onstrate the presence of corneai endo- 
thelium. %21 Why the endotaelium 
is destroyed as the epithelium passes 
over it is not clear. Our ultrastructural 
observations suggest that it may be 
due to an alteration of the endcthelial 
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Fig 9.—Transmission electron micrograph of leading edge of ingrowth. Pseudopodia are 


seen tc extend ‘rom basal cell layer of cells (small arrowheads) toward corneal 
endothelium: (SE) Epithelial surface microvilli with apparent glycoprotein layer were 
noted tc be demarcated from migrating edge (large arrowhead). Surface microvilli were 
noted to stop at janction of migrating basal cell layer (arrow). Amorphous collagenous 
mass (asterisk) separating endothelium from Descemet’s membrane (DM) is easily 


visualized (» §.4€D). 


plasma membrane disrupting normal 
cellular funetion with subsequent me- 
tabolite deprovazion and ultimate en- 
dothelial cell degeneration. 

What is the saurce of the epithelium 
in a case ef epithelial ingrowth? 
Research has suggested a conjunctival 
origin,’ a cerueal origin, or features 
consistent with both sources Twamo- 
to and co-werxers** and Kenyon” have 
recently outlinee the features of both 
cell types. Scanaing electron micros- 
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copy of our specimen revealed cell 
surfaces similar to normal conjuncti- 
val epithelium (Fig 7, top and bottom). 
Transmission electron microscopy was 
also consistent with a conjunctival ori- 
gin.” The infrequent incidence of 
ingrowth after corneal transplanta- 
tion™ and the apparent greater func- 
tional capability of the conjunctival 
epithelium” lend support to the theo- 
ry that conjunctival epithelium is the 
major source of epithelial ingrowth. In 
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cases of epithelial ingrowth after a 
keratoprosthesis where tne source of 
epithelium is presumed t be corneal 
in origin, the ingrowth has been lim- 
ited only to the central part of the 
cornea.” The limited grewth of cor- 
neal epithelium in these cases adds 
further support to tae theory that 
conjunctival epithelium is the major 
source of epithelium in cases of 
ingrowth. Attempts have been made 
to grow corneal and conjunctival epi- 
thelium in the anterior chamber in 
animal models," and conjunctival 
tissue seems more easily adaptable to 
grow intraocularly, 

Previous histologic analysis of cases 
as well as clinical examinations have 
suggested that a chronic wound fistu- 
la or incarceration of tissue in the 
wound predisposes the ey2 to epithe- 
lial ingrowth, +2223: but inadvertent 
implantation of epithelium has also 
been documented." Our case had a 
period of wound leak after a discission 
of a secondary membrane and it is 
most likely that ingrowth of epithe- 
lium occurred during this veriod. It is 
not clear why the epithelaim chooses 
to invade the anterior chamber during 
inadvertent fistulization and yet does 
not invade through a purposely made 
fistula, as occurs in filtration sur- 
gery. 

Since it is difficult -o produce 
experimental ingrowth. way should it 
occur after clinical surgery? Review of 
the reported cases shows that many 
occurred after complicated cataract 
surgery with incarceratien of lens 
capsule, iris, or vitreou: into the 
wourd, whereas other cases occurred 
after late wound dehiscence. One can 
assume that in these case: there was 
also a moderate amoun: of focal trau- 
ma to the corneal endothelium. In 
organ culture of corneal tissue, when 
epithelium and endothelium contact 
each other, the growth of the epithe- 
lium usually ceases. We aave dupli- 
cated these experiments and have 
examined them with correlative mi- 
croscopy in our laboratory.” We 
have noted that the epithelium will 
grow over a Descemei’s membrane 
that is devoid of endothelicm but will 
interdigitate and stop on centact with 
healthy endothelium. It is possible, 
therefore, that epitheliura will not 
grow into the anterior chamber over 
normal healthy endctheium, but 
when the endothelium is nissing or 
damaged, contact inhibitien may be 
lost.” This theory has been suggested 
by others.” 

None of the presently accepted 
treatments for the management of 
epithelial ingrowth are kigkly success- 
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ful in restoring useful vision" 
Based on the results of our studies, it 
is easy to imagine that stripping the 
endothelial membrane from the sur- 
face of the cornea would result in 
removal of the superficial cells, leav- 
ing behind those cells that are 
attached to each other and to the 
subepithelial connective tissue by 
hemidesmosomes (Fig 8). Surgical 
excision is a useful modality, but is 
technically difficult and can only be 
utilized in those cases where the 
ingrowth has not involved more than 
50% of the anterior segment. Partial 
anterior segment reconstructions 
usually produce opacity in the pupil- 
lary axis, requiring a secondary cor- 
neal transplant,’’ and although these 
can be technically performed, many of 
the patients do not recover good vision 
due to optic atrophy and macular ede- 
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ma. Nevertheless, our patient was 
able to recover 6/18 visual acuity after 
these two procedures. 

Transcorneal cryotherapy has been 
utilized for the treatment of epithelial 
ingrowth. There is no doubt that this 
modality kills the underlying endothe- 
lial and epithelial cells,” bat the eye is 
subjected to changes in temperature, 
and adjacent tissues are subject to 
damage. Most recently, it has been 
recommended to inject air into the 
anterior chamber to insulate the 
intraocular structures during cryo- 
therapy, and relatively good results 
have been reported." Although eryo- 
therapy can be useful in small degrees 
of ingrowth wher. the ertire corneal 
surface and some of tke posterior 
structures are involved, such as the 
iris surface, the technique becomes 
more difficult since the posterior 
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structures need to be depresseć ante- 
riorly to be treated with the cryo- 
probe“ and may not receive ad2quate 
freezing. 

Because epithelial ingrowth is such 
a terrible complication, we should 
direct our attention to prevention by 
carefully cleaning the wound area of 
epithelium, washing our instruments 
to prevent epithelial implantation, 
minimizing endothelial trauma, care- 
fully closing the wounds, and rapidly 
closing any postoperative wound 
leaks. In the cases in which the 
ingrowth occurs, early surgical exci- 
sion and/or cryotherapy is useful. In 
advanced cases, the combination of 
cryotherapy over an air bubble with 
wide surgical excision’ wil help 
improve the results. 
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Burkitt’s Lymphoma With Cranial Nerve Involvement 


Michael T. Toese, MD; Gregory B. Krohel, MD; Robert S. Hepler, MD; Faramarz Naeim, MD 


® A 22-year-old white native Californian 
acquires: multiple cranial nerve palsies. 
He was found to have a Burkitt’s-type 
mphoma. involving the ethmoid and 
-sphenoid sinuses, with orbital invasion. 
Bone marrow involvement developed. 
‘Despite aggressive therapy, he died 18 
weeks aifer the onset of his iilness. Poor 
Pprognosiic indicators included CNS 
symptoms atthe time of initialionset, bone 
marrow involvement, and postadolescent 
occurrence. Phe absence of viable tumor 
at autopsy indicates sensitivity of Burkitt's 
lymphoma celis to combination chemo- 
therapy and irradiation treatment. 
(Arch @phifiaimol 98:2015-2017, 1980) 





Bokit’ lymphoma (BL) is an 

uncommon tumor in North Ameri- 
ca. Initial manifestation with CNS 
involvement is rare’ Acute left lateral 
rectus musele palsy developed in a 
22-year-old white man from Califor- 
nia. Subsequently, other eranial nerve 
impairment developed. A mass lesion 
invelving the sphenoid and ethmoid 
sinuses wag demonstrated on plane 
skull reentgenograms, although two 
previously performed computerized 
tomographic (CT) seans were normal. 
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A biopsy specimen established the 
diagnosis of BL. The patient died 18 
weeks after onset of illness, despite 
aggressive chemotherapeutic and ir- 
radiation management. 


REPORT OF A CASE 


A 22-year-old man was referred to the 
Jules Stein Eye Institute, Los Angeles, for 
neuro-ophthalmologic evaluation on Oct 29, 
1978, because of left lateral rectus muscle 
palsy first noted two weeks previously by 
the referring physician. The CT scan was 
read as normal. Neuro-ophthalmologie con- 
sultation demonstrated a complete left 
lateral rectus muscle palsy. In addition, 
there was decreased corneal sensitivity on 
the left side and a faint suggestion of a left 
seventh-nerve paresis. A spinal fluid speci- 
men obtained during neuro-ophthalmologic 
consultation demonstrated no RBCs, two 
WBCs, a protein level of 24 mg/dL, a 
glucose level of 60 mg/dL, a nonreactive 
VDRL test, and a normal opening pres- 
sure. After the spinal tap, the patient felt a 
severe bifrontal headache, which was at- 
tributed to the lumbar puncture. Béeause 
of the severity of the pain, the patient was 
hospitalized for two days, and a repeated 
CT scan on Nov 2, 1978, was reported again 
as normal. On Nov 8, 1978, a right lateral 
rectus muscle paresis was observed. One 
week later, the patient awakened with 
bilateral blepharoptosis. A neurologist was 
consulted, and the patient was observed to 
have complete external ophthalmoplegia 
bilaterally, with sluggish pupillary reaction 
to light in both eyes. A Tensilon test with 
electromyographic recordings was consid- 
ered mildly positive. Accordingly, . the 
patient was given 60 mg of pyridostigmine 
bromide three times daily. This therapy 
generated no apparent improvement of 
ocular movement. : 

The patient was readmitted to the Uni- 
versity of California at Los Angeles on Nov 
15, 1978. He had decreased sensation over 





the distribution of nerves V, and V, bilat- 
erally, in addition to the previously de- 
scribed ophthalmoplegia. He continued to 
have central visual acuity of 20/20, normal 
slitlamp examination results of the anteri- 
or segment of the eyes, and a normal 
dilated funduscopic examination result: 
There was no proptosis. General neurologic 
examination results were unremarkable 
except for the findings already described. 
Skul! roentgenograms showed opacifica- 
tion of the ethmoid and sphenoid sinuses 
with slight demineralization of the dorsum 
sellae. Conventional tomography of the 
paranasal sinuses showed an extensive 
lesion involving both ethmoid sinuses 
extending into the sphenoid sinus with 
erosion into the right orbit (Fig 1) and 
right olfactory foramen. 

A biopsy specimen of a nasal mass dis- 
played a lymphoid neoplasm with features 
consistent with. BL. The neoplasm con- 
sisted of lymphoid cells with scanty cyto- 
plasm, rounded nuclei and a fine chromatin 
pattern, and often prominent nucleoli; 
mitotic figures were frequent, and seat- 
tered macrophages with abundant clear 
cytoplasm were present (Fig 2). A repeated 
lumbar puncture specimen taken on Nov 
15, 1978, demonstrated an opening: pres- 
sure of 202.mm_H,0, five WBCs per cubic 
millimeter, 20 RBCs per eubic millimeter, 
and a spinal fluid protein value of 96mg/ 
dL. Cytologic examination showed cells 
consistent with BL. Chest rentgenogram 
showed a pathologic fracture of the left 
third rib with an extrapleural mass. A bone 
sean revealed abnormal uptake in the skull, 
humerus, left ribs, pelvis, and left knee. 
Irradiation therapy was administered to 
the cranium, and the patient was given 
dexamethasone and allopurinol. Fifteen 
milligrams of methotrexate was given 
intrathecally. Chemotherapy continued 
with cyclophosphamide, vincristine sulfate, 
methotrexate sodium, and prednisone. The 
ophthalmoplegia gradually improved dur- 
ing the six-week. course, but a residual 
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right lateral rectus muscle weakness per- 
sisted. Abnormal pituitary functior test 
results indicated hypopituitarism, which 
was presumed to be due to tumor infiltra- 
tion. 

The patient was hospitalized from Nov 
15, 1978, until Dee 27, 1978, when he 
became diaphoretic. The peripheral WBC 
count was 20,000/eu mm, with 80% seg- 
mented cells. An enlarged spleen was noted 
on physical examination. Whereas previous 
bone marrow aspiration study results were 
normal, a repeated examination now 
showed tumor involvement with cels con- 
sistent with BL. Cryopreservation of the 
patient's own bone marrow had been con- 
sidered, but this plan of therapy wes can- 
celed on discovery of tumor involvement of 
the bone marrow. An HLA typing of the 
patient's sister was performed, and the 
typing result was found identical to that of 
the patient. 

The therapeutic plan involved :hemo- 
therapy and radiation therapy followed by 
a bone marrow transplant fron the 
patient’s sister. In preparation for this 
course, he received intraventricular metho- 
trexate, total-body irradiation (800 rads), 
and 4,250 mg of cyclophosphamide ber day 
for four days. On the fourth day of this 
treatment, the patient experienced respi- 
ratory distress, and the bone marrow 
transplantation was started. He tren had 
cardiac arrest and died on Jan 2, 1979, 
before completion of the bone marrow 
transplantation procedures. 

At postmortem examination, n3 gross 
tumor could be found within the ethmoid or 
sphenoid sinuses or within the orbits. 








Fig 1.—Conventional tomographic section showing mass lesion involving midline of Necrotic material was observed in these 
sinuses and right orbits (arrow). areas that extended to the area of the sella 


turcica. No tumor was found in the pleural 

and abdominal cavities. A 3 x 4-em blood 

f f f : ; clot was present at the inferior splenic 
Fig 2.—Nasal mass showing neoplastic lymphoid cells and scattered macrophages with border. The lungs were edematous, but no 


abundant clear cytoplasm (starry-sky pattern). pneumonia was found. Blood cultures were 

_ z negative. Gross and microscopie examina- 
tion of the CNS and of the bones disclosed 
no signs of tumor. 


COMMENT 


In 1958, Burkitt? described a form 
of lymphoma involving the jaws of 
African children. The concept >f time- 
space clustering as well as a notably 
variable clinical course has led authors 
to propose a viral cause.** The identi- 
fication of Epstein-Barr virus partic- 
les within the tumor cells has added 
substance to the hypothesis of viral 
causation.® 

Burkitt’s original histologie deserip- 
tion stressed a pattern of undifferen- 
tiated, small, closely packed lymphoid 
cells with multiple mitotice figures. 
These dark blue cells with the hema- 
toxylin-eosin staining are punctuated 
by large, pale histiocytes. These his- 
tiocytes migrate into the areas of 
tumor cells to dispose of necrotic 
debris from this very rapidly growing 
tumor. The histologic pattern of the 
combined small lymphoreticular cells 
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and large; pale histiocytes has been 
referred to-as “‘starry-sky pattern.” 
At ärst, it was believed that this 
histologic appearance was specific for 
BL, Hewever, after reports of tumors 
_ with Similer appearance in non-Afri- 
~ cans, i became clear that further his- 
_ tologic classification of the tumor was 
e i World Health Organi- 
atio ed subgroups based on 
> histo. * Cell surface mark- 
© ers were established in hope of sepa- 
=- rating the Avrican from the North 














A 


-American forms of BL. The Rappa- 


port lymphoma classification includes 
a group tailed andifferentiated lym- 
phoma; however, recent studies have 
> demonstrated that neoplastic lym- 
phoid vells in BL bear characteristics 
of B lymphocrtas.* The diagnosis of 
BL is most reigbly made by correla- 
| tion el a rapidly progressive clinical 
course with the characteristic histo- 
pathelegic features. 

‘The typical African BL is a tumor of 
the jaw in <hildzen between the ages 
_ of 3 and 8 years. The African tumor 
responds well to single or multiple 
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chemotherapeutic agents applied in 
low dosage. In contrast, the North 
American BL appears at an average 
age of 11.5 years.’ The North Ameri- 
can tumor occurs most commonly with 
abdominal involvement and least com- 
monly with CNS involvement. The 
North American tumor does not re- 
spond as well to chemotherapy-as does 
its African counterpart. This thera- 
peutic difference has been attributed, 
at least in part, to a more occult 
manifestation of abdominal tumor, 
which is less strongly apparent in its 
early phases as compared with the 
visible jaw involvement in Africans. 
Bone marrow involvement. initial 
CNS manifestation, and older age 
diagnosis all speak for a poor progno- 
sis.’ All of these factors were present 
in this case. Despite irradiation and 
chemotherapy, no one who has pre- 
sented with CNS involvement has sur- 
vived as long as 40 weeks. Our patient 
showed little indication of ‘clinical 
remission, although at autopsy, no 
residual tumor could be found. In this 
respect, our patient resembles.several 
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others observed at autopsy.® Chemo- 
therapy seems effective in eradicat- 
ing tumor cells, but the dosage of 
chemotherapy and irradiation must be 
titrated carefully in treatment of this | 
rapidly growing tumor to avoid sys- 
temic complications of therapy. 

Our case illustrates several points of 
clinical importance. Decreased corneal 
sensitivity prompted further investi- 
gation of what might otherwise have 
been considered a “benign medical” 
sixth-nerve palsy. Subtle changes in 
other cranial nerve function in combi- 
nation with a sixth-nerve palsy indi- 
cate need for vigorous investigation. 
Computerized tomography may fail to 
demonstrate lesions apparent on con- 
ventional skull roentgerograms, and 
this case indicates the desirability of- 
obtaining plane roentgenograms be- 
fore CT scanning. 


Nonproprietary Names and 
Trademarks of Drugs 


Allopurinol—Zyloprim. 
Vineristine sulfate—Oncovin. 
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Optic Nerve Fast Axonal Transport 


Abnormalities in Primates 





Occurrence After Short Posterior Ciliary Artery Occlusion 


Ronald L. Radius, MD 


è Fast axonal transport abnormalities 
in ptimate (Aotus trivirgatus) optic nerve 
were studied in ten eyes at various inter- 
vals after occlusion of the lateral short 
posterior ciliary circulation. Evidence of 
focal axonal ischemia, as indicated by 
swelling of mitochondria and dissolution 
of cytoplasmic detail, was noted as early 
as one hour after occlusion. Accumula- 
tion of mitochondria, microvesicles, and 
dense bodies, indicating focal Interrup- 
tion of axonal transport mechanisms, was 
noted in eyes examined at 2, 4, and 6 
hours. This accumulation of organelles 
was limited to the region of the lamina 
cribrosa. Nerve head abnormalities were 
not seen in two eyes studied at two 
weeks. 

(Arch Ophthalmol 98:2018-2022, 1980) 


[t has been suggested that the clini- 

cal picture of ischemic optie neuro- 
pathy results from acute occlusion of 
the short posterior ciliary circula- 
tion. This question has been exam- 
ined experimentally in primates stud- 
ied after occlusion of all or part of this 
circulation“? In many experimental 
eyes, such vascular compromise pro- 
duces focal or diffuse optic atrophy, 
presumably secondary to the tissue 
ischemia. On the other hand, inter- 
ruption of this vasculature often has 
no demonstrable effect on nerve head 
tissues.’ This variability in response 
has caused some confusion regarding 
the role that occlusion of this vascula- 
ture plays in optic nerve head ischem- 
ia? 

Recently, it has been demonstrated 
that ocelusion of the ciliary circulation 
impairs normal optic nerve slow axo- 
plasmic flow.‘ It is suggested that the 
clinical and histologic changes follow- 
ing this occlusion are, in part, a conse- 
quence of this transport abnormality. 
In an effort to more clearly define the 
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role of the ciliary circulatien in these 
nerve head changes, the present 
report investigates changes in fast 
axonal transport in primate optic 
nerve following occlusion of the later- 
al short posterior ciliary arteries. Fast 
axonal transport abnormalities are 
detected by noting accumulation of 
microorganelles in tissue specimens 
examined by electron microscopy. 
Such tissue loealization of blocked rap- 
id orthograde and retrograde axonal 
transport by accumulation of mito- 
chondria and other membranous ma- 
terial has been previously de- 
scribed.”” Because of the time course 
involved in these experiments (one to 
four hours), little if any of this mate- 
rial accumulation can represent ab- 
normalities in slow axoplasmic 
flow.?°-?2 


MATERIALS AND METHODS 


Twelve owl monkey (Aotus trivirgatus) 
eyes were studied. Primates were sedated 
with intramuscular injections of ketamine 
hydrochloride, 0.1 mL (Ketaset, 100 mg/ 
mL), and intraperitoneal injections of pen- 
tobarbital, 0.1 mL (Nembutal, 50 mg/mL). 
Access to the short posterior ciliary vessels 
was accomplished through a skin incision 
and lateral orbitotomy. After incising the 
conjunctiva, the lateral rectus muscle was 
disinserted and the retro-orbital portion of 
the optic nerve was exposed by blunt and 
sharp dissection. In all but two eyes, the 
lateral short posterior ciliary vessels were 
severed near their point of entry into the 
globe. After control of minimal hemor- 
rhage by gentle pressure, the conjunctival 
and skin incisions were closed with multi- 
ple interrupted 6-0 black silk sutures. 
Intraocular pressure determinations made 
after closure of these incisions were within 
normal limits in all animals. 

Immediately after surgery. nerve head 
fluorescein angiography was performed. 
Fluorescein sodium, 0.1 mL ‘Funduscein, 
10%), was injected intravenously. Transit 
(three frames per second), 1-, 5-, and 10- 
minute pietures were taken using a fundus 
camera equipped with appropriate barrier 
and excitation filters. The animals were 
then returned to their cages. 

Experimental animals were killed while 
under deep pentobarbital anesthesia by 
retrograde arterial (abdomina: aorta) infu- 
sion of 200 mL of saline followed by 300 mL 








of buffered (pH 7.4) 4% glutaralcehyde 
fixative. Two eyes were prepared in this 
fashion at each of five time intervals—1, 2, 
4, and 6 hours as well as two weeks after 
interrupting the ciliary artery circulation. 
Eyes having undergone the sham surgery 
were perfused six hours later. 

After enucleation, additional fixative 
was injected into the vitreous cavity. The 
specimens were opened coronally and the 
retro-orbital portion of the optic nerve was 
cut flush with the globe. Tissue blocks 
containing peripapillary retina, optic nerve 
head, and retro-orbital optic nerve were 
excised and post-fixed in phosphate-buf- 
fered osmium tetroxide. These specimens 
were dehydrated in serial alcohol-propy- 
lene preparations and embedded in epoxy 
resin for sectioning. 

Thick sections (2 pm) were cut and air- 
dried on glass slides before staining with 
paraphenylene diamine. These sections 
were examined by phase-contrast light 
microscopy. Thin sections of tissue speci- 
mens from each experimental eye were 
counterstained with uranyl acetate and 
lead nitrate and examined by transmission 
electron microscopy. Sections examined 
included tissue from peripapillary retina 
and optic nerve head. Sections fram the 
optic nerve head were prepared sc as to 
include laminar as well as prelaminar por- 
tions of the optic nerve. Wherever pcssible, 
tissue changes noted by light microscopy, 
usually involving the temporal portion of 
the optic nerve head, were noted when 
selecting areas to be studied by electron 
microscopy. 


RESULTS 
Fluorescein Angiography 


Nerve head angiograms were nor- 
mal in the two eyes studied after the 
sham surgery. A spectrum of changes 
was seen in angiographic patterns in 
experimental eyes examined after 
occlusion of the lateral short posterior 
ciliary arteries (Fig 1). One eye had no 
demonstrable abnormalities. Nine 
eyes had extensive areas of delayed 
choroidal fluorescence. In five of these 
specimens, filling defects involved 
portions of optic nerve head anc peri- 
papillary choroidal vasculature as well 
(Table). In all cases, these filling 
defects resolved by the late venous 
phase of the angiogram sequence (Fig 
1). In some eyes, minor alterations in 
retinal circulation included intrareti- 
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Fig 1.—Flucresvein angiograms of owl monkey (Aotus trivirgatus) eyes. Top 














left, Sram-apeeated (controf) eyes and one experimental eye had normal 
nerve bead fluwrescein angiograms. Top right, Following interruption of 
lateral short pesterior ciliary arteries, nine experimental eyes had filling 
defects involving extensive areas of peripapillary and posterior pole 
choroidal vascatature. Bottom left, In five of these eyes, perfusion defects 
involved nerve head vasculature as well as that of peripapillary choroid. 
Bottom right, all of these cefects were transient in nature with normal 
perfusion pattems evident in later venous phases of angiogram sequence. 
Occasionally, istraretinal henorrhage and late fluorescein leakage could 
be seen in posperative eyes. 


Fig 2.Phase-contrast photomicrographs of monkey optic nerve head. 
Top, Shan-operated eyes have no histologic abnormalities. Eyes examined 
at one (canter) and, more so, at six (bottom) hours after surgical interrup- 
tion of lateral short posterior ciliary arteries have areas of vacuolation 
(arrows) «nvolving axen bundies at level of lamina cribrosa (LAM) and 
prelaminar optic nerve head; CAP indicates capillary (paraphenylene 
qamine, original magrification x 200). 





nal hemorrhages and fluorescein leak- 
age in the lave venous phase angio- 
gram (Fig |). 

Filing abnormalities involving 
choro'cal vasealature were apparent 
by angiography in two specimens 
studied histolegically two weeks after 
surgery. The peripapillary choroid and 
optic nerve head, however, appeared 
to be uninvowed (Table: Repeated 
angiograms performed immediately 
prior to specmen fixation demon- 
strated normal fluorescein patterns 
except for areas of hyperfluorescence 
in regions of -etinal pigment epithe- 
lial cel atrovh> roughly corresponding 
to the region: of earlier fluorescein 
abnormalities. No nerve head edema 
or optic atropay was apparent in ei- 
ther cf these eyes. 
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Phase-contrast Microscopy 


Areas of retina with swelling and 
vacuolation involving the receptor and 
outer nuclear layers were found in 
specimens examined as early as one 
hour after interruption of the ciliary 
vessels. Involvement was not as 
extensive as the choroidal filling 
abnormalities noted by angiography. 
There was disruption of the retinal 
pigment epithelium, as is characteris- 
tic of specimens fixed by glutaralde- 
hyde perfusion. The inner retinal 
layers were normal in all eyes but one 
(examined at two hours). In this spec- 
imen, there was vacuolation present in 
the nerve fiber layer at the dise. This 
single instance of nerve fiber layer 
involvement may have resulted from 
surgically induced spasm of the reti- 


nal vasculature." 

As early as one (one eye) to two (one 
eye) hours after interruption of the 
posterior ciliary circulation, focal tis- 
sue changes at the optic nerve head 
were noted. There was vacuolation in 
nerve fiber bundles located near the 
temporal margin of the nerve (Fig 2). 
In three of the four specimens exam- 
ined at four and six hours, similar, 
though more extensive, changes were 
evident in the same region (Fig 2). In 
one eye (four hours), the retro-orbital 
portion of the optic nerve had axon 
swelling. This degeneration was lim- 
ited, however, to a single region of the 
nerve, suggesting that surgical trau- 
ma may have played a role in its 
origin. Other than this exception and 
one noted previously involving the 
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Nerve Head Abnormalities After interruption of Lateral 
Short Posterior Ciliary Arteries in Primate Eyes 


Fluorescein 
Abnormalities 
| eeeneeemeenenenemnmeninemmmennnmmannnemenmemnamtny 
interval Between Disc Choroid Transport 
Surgery and Fixation involved involved Interruption 
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Fig 3.—Electron photomicrograph from region of lamina cribrosa of normal monkey optic 
nerve head. In sham-operated as well as two-week postoperative experimental eyes, 
normal axon morphology is preserved. Axon (AX) cylinders containing one to several 
mitochondria (M) as well as neurotubule, neurofilament (NT-F) cytoplasmic elements are 
seen. Dilated mitochondria are noted in isolated instances (arrows) (origina! magnifica- 
tion x 7,000). 
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nerve fiber layer, vacuolation was lim- 
ited to the region of the lamina cribro- 
sa and prelaminar nerve head tissue. 

No abnormalities in the retina, lam- 
ina, or optic nerve were noted in ei- 
ther specimen examined six hours 
after the sham surgery or two weeks 
after actual interruption of the ciliary 
circulation (Fig 2). 


Electron Microscopy 


Specimens of retina, optic nerve 
head, and retro-orbital optic nerve 
were examined by transmission elec- 
tron microscopy. Wherever possible, 
specimens of optic nerve head were 
taken from regions with vacuolar 
changes. 

Specimens from sham-operated 
eyes and eyes studied after the two- 
week interval had no such abnormali- 
ties (Fig 3). In experimental eyes 
examined as early as one to two hours 
after occlusion of the posterior ciliary 
vessels, swollen mitochondria and dis- 
solution of cytoplasmic detail could be 
identified in neuron segments et the 
level of the lamina cribrosa and the 
prelaminar optic nerve tissue (Fig 4). 

By four to six hours, there was 
extensive axonal degeneration with 
swollen mitochondria, and disso.ution 
of cytoplasmic detail in distended neu- 
rons (Fig 5). In addition to these 
changes, accumulation of membra- 
nous material, mitochondria, and 
dense bodies could be seen in axon 
segments at the level of the lamina. 
Noted in specimens examined as early 
as one hour after surgery, this materi- 
al accumulation was more consis-ently 
identified in specimens examined four 
to six hours after ciliary artery inter- 
ruption (Table). Except in ore in- 
stance (one eye at two hours}, this 
organelle accumulation was limited to 
the region of the lamina cribrosa 
including adjacent prelaminar optic 
nerve head and retro-orbital portions 
of the optic nerve. 


COMMENT 


Postoperative angiograms in this 
study suggest some degree of vari- 
ability in the anatomy of the short 
posterior ciliary circulation. In all 
experimental eyes, the lateral group 
of arteries was severed. Angiograms, 
however, demonstrated a full spec- 
trum of perfusion patterns, including 
normal blood flow, sectoral de-ay in 
choroidal filling, and regional defects 
in optic nerve head fluorescence. The 
fact that late venous phases of the 
angiograms were unremarkable im- 
plies that these changes reflect either 
a reduction in rate of flow or an 
anatomic delay in perfusion ef the 
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Fig 4 —Electror photomicrograph of tissue specimen selected 
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Fig 5.—Electron photomicrograph from region of lamina cribrosa 


from region of lamina cribrosa in experimental eye examined two 
hours after ciliary artery interruption. Several axon cylinders 
contain increased numbers of dilated mitochondria (M). isolated 
axons (AX)-are-markedly dilated with general loss of cytoplasmic 
detail CT indicates connective tissue: GL, glial tissue (original 
magnification = 7,000). 


of monkey eye examined six hours after surgical interruption of 
lateral short posterior ciliary arteries. In experimental eyes exam- 
ined four to six hours after surgery, more severe axonal changes 
are noted. Many axons (AX) are severely distorted with general 
dissolution of all cytoplasmic detail. Other axons contain accu- 
mulations of microorganelles including dilated mitochondria (M) 
or other membranous material (arrows) indicating focal interrup- 
tion in normal fast axonal transport mechanisms. In all areas of 
specimen, abnormal axons were intermixed with more normal- 


involved area.‘ Either alternative 
would be eompatible with postopera- 
tive perfusion of affected regions 
through anastemoses, with other vas- 
cular beds perfused by remaining cil- 
lary Circulation. 

Differences in the extent of such 
anastomotic channels in choroidal and 
nerve head vasculature probably ex- 
plains in part the contrasting results 
in previous experimental interruption 
of this-ciliary eirculation.“* In rhesus 
monkey eyes, persistent filling de- 
fects were noted as late as 45 days 
after ceclusion of the ciliary circula- 
tion.’ Many of these eyes had optic 
atrophy, presumably secondary to per- 
sistent nerve head ischemia. On the 
other kand, laze filling defects were 
not cescribed in squirrel monkeys 
studied after interruption of their cil- 
iary circulation’ These eyes had little 
or no eptic atrophy when examined 
several weeks after the ciliary sur- 
gery. Similarly, in the present study, 
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the two nerve head specimens exam- 
ined two weeks after vascular occlu- 
sion were normal, consistent with the 
transient nature of fluorescein abnor- 
malities in these eyes. 

In another investigation, changes in 
slow axoplasmiec flow have been noted 
in eyes with ciliary artery occlusion. 
Accumulation of radioisotope-labeled 
material at the level of the lamina was 
seen in eyes studied four days after 
intravitreal tritiated leucine injec- 
tion.” Clinically, these eyes had disc 
edema within one week of surgery.‘ 
Nerve head swelling in these cases 
may have resulted from interruption 
in slow axoplasmic flow similar to that 
seen in eyes with experimental dise 
edema secondary to ocular hypoto- 
nia.» Prolonged abnormalities of 
slow axoplasmic flow could also cause 
the optic atrophy demonstrated in 
some of these eyes following ocelusion 
of the ciliary circulation. Inter- 
estingly, dise edema is not seen in 


appearing nerve fibers (original magnification x 7,000). 


those eyes in which optie atrophy does 
not develop.’ Interruption in axoplas- 
mic flow in such eyes is either insub- 
stantial or not persistent. 

The present report examined abnor- 
malities in eyes with acute posterior 
ciliary artery interruption. As early as 
one hour after interruption of normal 
ciliary blood flow, axonal changes at 
the level of the lamina and prelaminar 
optic nerve were noted. These abnor- 
malities were similar to tissue 
changes seen in other instances of 
retinal and optic nerve head ischemia; 
they consisted of swollen mitochon- 
dria, dissolution of cytoplasmic detail, 
and, in extreme cases, dilated axon 
cylinders.* In addition to these 
changes, at least half of these study 
eyes contained focal accumulation of 
organelles and membranous material. 
This organelle accumulation was lim- 
ited to the region of the lamina cribro- 
sa and identifies axon segments with 
local interruption in normal optic 
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nerve axonal transport mechamisms. 

Similar transport abnormalities 
have been described in primate optic 
nerve heads studied after several 
hours of intraocular pressure eleva- 
tion. 22-3 It is not clear, however, 
whether these changes are a conse- 
quence of neuronal ischemia or of 
direct mechanical effects on axon 
cylinders. As previously suggested, 
examination of these eyes with ciliary 
artery occlusion affords an excellent 
opportunity to study ischemic-induced 
abnormalities at the nerve head in the 
absence of pressure-related insult. 
The present report supports the hypo- 
thesis that alteration in nerve head 
blood flow, independent of direct pres- 
sure effects on axon physiology, can 
account for interruption in fast axonal 
transport. 

On the other hand, at least at mod- 
erate pressure levels, pressure-in- 
duced interruption of transport has 
been noted to be reversible even after 
up to six hours of insult. However, 
as in most ischemic insults involving 
neuroretinal tissue,” transport abnor- 
malities in ischemic axon segments 
would appear to be irreversible after 
only one to two hours.* It is possible 
that nerve head ischemia in eyes with 
elevated pressure may be severe 
enough to interrupt axonal transport 
but not extreme enough to cause 
irreversible axonal injury and optic 
atrophy. The findings in the present 
report are consistent with this hypoth- 
esis. Although transport abnormali- 
ties were identified in more than half 
of the eyes studied, no optic atrophy 
was present in the specimens exam- 
ined at two weeks. In addition, neither 
of these eyes had dise edema, indicat- 
ing that no severe transport abnor- 
malities persisted. Of course, only two 
eyes were studied two weeks after the 
ciliary circulation interruption; per- 
haps these specimens had no transport 
interruption to begin with. However, 
this report and previous observations’ 
provide indirect confirmation that a 
purely ischemic insult can cause re- 
versible transport abnormalities. 

Finally, it is of interest to contrast 
the morphology of transport abnor- 
malities in these specimens to that 
seen in nerve heads studied after peri- 
ods of pressure elevation. In this 
study, as in previous reports, ischemic 
neural tissues manifest extensive hy- 
dropic degeneration of cellular ele- 
ments in histologie specimens.** In 
eyes studied at moderate pressure lev- 
els, however, transport interruption is 
not accompanied by these characteris- 
tic anoxic tissue changes." Al- 
though swollen mitochondria are ocea- 


2022 Arch Ophthaimol—Vol 98, Nov 1980 





sionally noted, disruption of axon 
morphology is not characteristic. Of 
course, these differences could reflect 
the degree of tissue ischeraia, as al- 
ready discussed. Nevertheless, histo- 
logic examination indicates that tis- 
sue changes associated with ischemic 
injury at the nerve head, as in this 
report, differ from those described in 
pressure-induced nerve head abnor- 
malities. Whether these morphologic 
differences are of pathogenic signifi- 
cance has not been clearly defined. 
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| An Apparent Failure of the Photoreceptor 


Alignment Mechanism in a Human Observer 


_# Using the psychophysical Stiles- 
` Crawiord function, the orieatation of the 
‘retinal photoreceptors was shown to be 
directed toward a region near the center of 
~ the eye ratherthan the pupil in one eye of 
a human observer. Since an observable 


pathologic condition was not present, this 


eye was conchided to represent the first 
demonstrated instance of a primary global 
disturbance of the normal receptor align- 
ment mechanism. The examination of this 
unique observer permits the visual impor- 
tance of normai receptor orientation to be 
assessed and allows potential photore- 
ceptor alignment mechanisms to be evalu- 
ated. 

{Arch Ophthalmol 98:2023-2026, 1980) 


Based largely on physical character- 
"istics, sach as their geometry and 
-vindex of refraction, the retinal recep- 
- tors exhibit differential sensitivity to 
> light energy, depending on the angle 
at. which ineident energy arrives with 
respeet to the receptors’ bng axes. 
By changing the position at. which a 
narrow beamf light enters the pupil, 
the angle of tue incident energy arriv- 
ing at the retina also is varied. Typi- 
cally, visual sensitivity is ound to be 
greatest for a beam entering near the 
center of ‘the pupil and to diminish 
systematically as the bear is shifted 
toward the pupil margins. The in- 
vertec U-shaped function that de- 
scribes how sensitivity to light 
changes as the entry position of a 
narrow beara is varied across the pupil 
is the StilesCrawford (S-C) function.’ 
There is new considerable evidence 
that the location of the maximum, or 
peak, of the photopic S-C fanction is a 
valid indicator of where, with respect 
to the pupil, the receptors within a 
sampled retinal area tend to align.** 
A part of this evidence is he finding 
that, in normal-eyes, the peaks of S-C 
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functions measured across a range of 
retinal test locations cluster within a 
small region near the center of the 
pupil.” -° 

This finding is in agreement with 
histological !®¢ and x-ray diffrac- 
tion'** results from a variety of spe- 
cies that indicate that the retinal pho- 
toreceptors tend to align with their 
long axes directed toward the anterior 
part of the eye and presumably 
toward the eye pupil. Thus, at retinal 
locations nearer the front of the eye, 
the receptors are progressively more 
sheered over with respect to the 
underlying pigment epithelium and 
choroidal layers. Because of the pho- 
toreceptors’ greater sensitivity to 
light energy incident parallel to their 
long axes, alignment of the receptors 
toward the pupil would seem tc ensure 
that at all locations on the retina, 
sensitivity to visual signals arriving 
through the pupil is maximized while 
sensitivity to intraocular stray light is 
reduced.* 

Using the peak of the S-C fanction 
as an indicator of photoreceptor orien- 
tation, we have examined an individu- 
al in one eye of which the receptors 
are apparently more nearly aligned 
toward the center of the eye than 
toward the pupil. Our results indicate 
normal orientation toward the pupil 
within this observer's other eye. Thus, 
within this observer's first eye, the 
mechanism that normally directs pho- 
toreceptor alignment toward tke pupil 
is apparently either absent cr mal- 
functioning. 


METHODS AND MATERIALS 


Stiles-Crawford functions were mea- 
sured as increment thresholds fora flash- 
ing (250 ms once each second), 0.5°, angular 
subtense circular test field of light super- 
imposed on the center of a 4° 24’ angular 
subtense surround field. The surround field 
provided a retinal illuminance of 3.0 log 
photopic trolands. Both fields entered the 
dilated pupil in small cross section using 
Maxwellian view optics.’ Since retinal rods 
and cones have different directional sensi- 
tivities, a Wratten 23A filter restricted 
both fields to long wavelength light to 
favor cone vision. The entry positioa of the 
surround field beam at the pupil was 
changed in steps along either the korizon- 
tal or vertical pupillary diameter. The test 
field beam always entered at the center of 
the pupil. For each entry position of the 
surround field beam in the pupil, the 


observer adjusted the luminance of the test 
field to just detection. 

Dark adaptation functions also were 
measured using the S-C instrument. After 
a three-minute light adaptation petiod to 
4.1 log photopic trolands, the observer 
repeatedly adjusted the luminance of the 
0.5° test field, viewed at 20° in the nasal 
field, to just. detection. 

During testing, the observer was held 
rigidly in place with a bite bar. In addition, 
the position of the dilated pupil and of the 
test and surround field beams at the plane 
of the pupil were monitored continuously 
with an infrared viewing system to ensure 
proper alignment within the instrument at 
all times. 

The observer was a 27-year-old woman 
who originally volunteered to participate 
in a study of photoreceptor orientation in 
amblyopia." Refractive correction. was 
+2.25 = +0.75 x 90 in the right eve and 
~2.75 sph in the left eye. Using this orrec- 
tion, the visual acuity was 20/35 in the 
amblyopie right eye and 20/12 in the left 
eye. Monocular fixation was foveal in both 
eyes. External, biomicroscope, and fundus 
examinations disclosed no abnormalities. 
No contraindications to pupillary dilation, 
deemed necessary for determination of S-C 
functions, were found. Informed consent 
was obtained before all testing. 


RESULTS 


A schematic representation of the 
normal pattern of receptor orienta- 
tion toward the pupil is shown in Fig 
1, left. This figure was constructed by 
plotting the horizontal locations with- 
in the pupil of S-C function peaks for 
testing locations along the principal 
horizontal retinal meridian of our 
observer’s right eye. Although not 
represented in Fig 1, left, the vertical 
locations of these S-C function peaks 
also cluster within a small region near 
the pupil center. This is evident in Fig 
1, right, in which both the horizontal 
and vertical S-C functions for test 
locations along the horizontal retinal 
meridian of the observer's right eye 
are presented. The data for this: eye, 
indicating alignment of the receptors 
toward the eye pupil, are in agree- 
ment with psychophysical S-C func- 
tion results previously obtained in 
normal eyes.” 

Figure 2, top left, is. constructed 
from the horizontal location in the 
pupil of S-C function peaks for test 
locations spaced across the principal 
horizontal retinal meridian of the 
observer’s left eye. This figure shows 
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Fig 1.—Left, Photoreceptor orientation at 


several locations along principal horizon- 
tal meridian of retina, as inferred from 
locations of Stiles-Crawford.(S-C) function 
peaks in Fig 1, right, is represented sche- 

_ matically for observer's right eye. Only 
horizontal: displacements from. center of 
exit pupil are represented in figure. For all 
retinal locations tested in this eye, inferred 
photoreceptor. orientation is seen to be 
toward a region near center of exit pupil. 
Right, S-C. functions for test locations 
along principal horizontal retinal meridian 
of observer's left eye are presented as log 
relative sensitivity to test field (ordinate) vs 
pupil entry position of surround field beam 
(mm, abscissa). Solid vertical lines indicate 
pupil center; hash marks indicate 0.1 log 
unit. Smooth curves are best fitting parabo- 
las, determined by least squares criterion, 
drawn through data points (circles + 1 
SEM). Individual S-C functions are arbitrari- 
ly displaced along ordinate. Location of 
stimulus array in visual field is specified 
beside each set of curves. TVF indicates 
temporal visual field (nasal retina); NVF, 
nasal visual field (temporal retina). 
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that receptor orientation, as inferred 
from these S-C function peak loca- 
tions, is directed toward a region near 
the center of this. eye rather than 
toward the pupil. The S-C functions on 
which this conclusion is. based are 
shown in Fig 2, right. As is repre- 
sented.in Fig 2, top. left, the horizontal 
-B-C function peak locations shift sys- 
~~ tematically: across the pupil according 
< to the retinal location tested. On the 
other hand, there is little change in 
the vertical locations of these- S-C 
function peaks, indicating that the 
region near the center of this eye, 
toward which receptor alignment. is 
presumably directed, is cireumscribed _ 
vertically as well as horizontally. 
Stiles-Crawford functions for loca- 
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tions along a retinal meridian extend- 
ing superior to the fovea in the 
observer's left eye are shown in Fig 2, 
bottom left. In contrast to Fig 2, right, 
it is seen in Fig 2, bottom left, that the 
locations of these S-C furction peaks 
shift vertically, but little horizontally, 
in the pupil. These data are consistent 
with receptor alignment toward the 
same region near the center of the eye 
as is represented in Fig 2, top left. 
Thus, from S-C functions sampled 
from two orthogonal retinal merid- 
ians (Fig 2, bottom left and right), 
inferred photoreceptor alignment is 
uniformly directed toward a region 
near the center of this observer's left 
eye and not the pupil. The data for the 
right eye (Fig 1 and also S-C functions 


for a test site 10° above the fovea, not 
shown), on the other hand, all indicate 
alignment of the receptors toward the 
pupil. 

In an attempt to recognize other 
observers having a similar receptor 
alignment anomaly, we examined 
both eyes of both of the observer's 
parents and of one sibling. It was 
hoped. that evidence supporting a 
genetic ‘basis for this alignment 
defect ‘might be obtained as well 
However, in all six of these eyes, the 
pattern of photoreceptor orientation 
inferred from S-C functions deter- 
mined at test sites along the primary 
horizontal retinal meridian was simi- 
lar to that shown in Fig 1, left. These 
results, indicating normal receptor 
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alignment teward the pupil, neither 
support nor rule outa genetie basis for 
the alignment anomaly in our observ- 
er, but do suggest that she may be 
unique, 

Comparison of the visual function- 
ing in the two eyes of this observer 
provides = means of- empirically 
assessing the importance of photore- 
ceptor orientation directed toward the 
pupil for nermal vision, For example, 
the alignment of the photoreceptors 
toward a regiwn near the center of the 
observer's left eye should result in 
impaired. + sensitivity in the 
peripheral retina for light entering at 
the center of the pupil. Figure 3 shows 
the course wf recovery of visual sensi- 
tivity for the observer's right and left 
eyes as a fumetion of time after the 
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_ Fig 2.—Top left, Photoreceptor orientation at several locations 
lef eye's retina, inferred from Stiles- 
-Fig left. Photoreceptor alignment 
‘Sa functions measured along princ 
are as in Fig 1, right. Bottom left, S 
invobserver's teft eye. IVF indicate: 
aed NVF, nasal visual field (temp 
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extinction of a bright adapting light. 
Testing was performed at 20° in the 
nasal visual field (temporal retinas), 
at which location the peak of the S-C 
function for the right eye is near the 
pupil center, whereas that for the left 
eye is at the nasal edge of the dilated 
pupil (Fig 1, right, and 2, right). In 
accordance with the prediction, Fig 3 
shows that the threshold for the test 
light is considerably lower in the right 
eye during the first seven minutes. 
Thereafter, the advantage of the right 
eye becomes diminished. This shift in 
the relative thresholds of the two eyes 
at about seven minutes corresponds to 
the changeover from the retinal cones 
to the rods as the receptor type 
mediating the detection of the test 
light” and is qualitatively consistent 
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along principal horizontal meridian of observer's 
Crawford (S-C) function peak locations in Fig 2, right, is represented as in 
is apparently toward a region near center of this eye and not pupil. Richt, 
ipali horizontal retinal meridian are shown for observer's left eye. Axes, etc, 


an extending superior to fovea 
); TVF, temporal visual field (nasal retira); 


with the lesser directional sensitivity 
of the rod photoreceptors.?* 


COMMENT 


In normaleyes an active mechanism 
apparently maintains receptor orien- 
tation toward the pupil. When a 
pathologic condition affects the outer 
retina or subretinal layers, localized 
disturbances of receptor orientation, 
as inferred from S-C functions, can 
occur. However, SC functions 
measured over time it such’ cases 
often indicate a recovery of receptor 
alignment toward the pupil, which 
proceeds in conjunction with remis- 
sion or resclution of the pathologic 
condition. 

Ophthalmelogical examination dis- 
closed no cbservable abnormalities 
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within either of our observer's eyes. 
Ultrasonography of the left eye indi- 
cated an axial length of 24.02 mm, 
which is just slightly longer than the 
average axial length of adult emme- 
tropic eyes as measured with this 
technique” and is consistent with the 
observed moderate amount of myopia. 
Thus, we conclude that this individual 
represents the first verified case of a 
primary and global disturbance of the 
photoreceptor alignment mechanism. 
However, it is not yet clear whether 
an anomalously functioning mecha- 
nism is actively entraining photore- 
ceptor orientation toward a region 
near the center of the left eye or 
whether receptors everywhere on this 
retina remain perpendicular to the 
underlying pigment epithelial and 
choroidal layers as a result of the 
absence of active alignment forces. 
Although a light-sensitive mecha- 
¿nism apparently is involved,’ there 
is presently little data as to how, in 
normal eyes, improper photoreceptor 
alignment is sensed and realignment 
effected. One signal by which recep- 
tors could orient toward the pupil is 
the ocular standing potential, which 
includes both a de component and a 
slow, light-induced oscillation.” Using 
clinical electro-oculography, we mea- 
sured ocular standing potentials with 
normal (although different) ampli- 
tudes of light-induced oscillation in 
the right and left eyes of our observer. 
Thus, in this case, as well as in others 
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Fig 3.—Log relative threshold (inverse of visual sensitivity) to 0.5° circular test light 
flashed for 250 ms once per second (ordinate) is plotted as function of time (abscissa) 


after extinction of 4.1 log photopic troland adapting light. Circles represent thresholds 
for left eye and pluses for right eye of observer. 


in which there is abnormality of the 
photoreceptor-pigment epithelium in- 
terface,’ the pattern of inferred 
receptor alignment has been found 
not to correlate with the integrity of 
the light-induced oscillation of the 
standing potential. These results indi- 
cate that at least the light-related 
portion of the ocular standing poten- 
tial has little if any influence on recep- 
tor orientation. We anticipate that 
further evaluation of our seemingly 
unique observer will provide addition- 
al information not only about the 
mechanisms of photoreceptor align- 
ment, but also about the importance 
of receptor orientation toward the 
pupil for normal visual functioning. 
This work was supported by National Eye 
Institute research grant EY-01418 (Dr Enoch) 
and National Eye Institute Training grants EY- 
07046 (Jay M. Enoch, project director) and EY- 
00033 (Frank Polack, MD, project director). 
Constance R. Fitzgerald, MD, performed the 
clinical evaluation of our observer. Electrophysio- 


logical data were provided by William D. Daw- 
son, PhD, and Billie Rhodes. 
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Digital Measurement of Pallor-Dise Ratio 


A. Ralph Rosenthal, MD; David G. Falconer, PhD; Phyllis Barrett 


® inan effort to quantitate optic nerve 
head pallor,a method has been devised to 
measure pallo-disc ratio using optic 
nerve head phctographs. After electroni- 
cally scanning photographs through vari- 
ous Wratten filters, it was observed that a 
red filter produces good contrast between 
| the dise and the retinal surface, while a 
green filter produces good contrast 
between the pai area of the-disc and the 
remaining nermal-appearing nerve head. 
A computer program fitted an elliptical 
form to both the disc region of red image 
and theepale:arua of green image. Pallor- 
disc ratios were calculated en both area 
and radial bases. Reproducibility of 3.5% 
for the area ratos and 7% for the radial 
ratios were cbtained. 

(Arch:Ophiħaimol 98:2027-2031, 1980) 
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Clinical ophthalmologists use the 
cup-dise ratio (CDR) to help evalu- 
ate damage to the optic nerve head 
from elevated intraocular pressure. 
Previous reports indicate that the 
CDR has substantive value, both as a 
diagnostic tool' and a prognostic indi- 
cator.” It has been shown that a signif- 
icant correlation exists between large 
CDRs and glaucomatous defects in the 
visual field.* Other research suggests 
that large CDRs represent a risk fac- 
tor for future glaucoma.’ Most impor- 
tantly, progressive change in the CDR 
is more important than an abnormally 
large but stable ratio.’ Recent stud- 
ies*-* suggest that certain radial CDRs 
may be more important than an area 
CDR and that the vertical CDR may 
have greatest clinical value of all. 
During the past ten years, investi- 
gators have begun to develop the use 
of various photogrammetric tech- 
niques to estimate cup geometry from 
stereophotographs of the optic disc. In 
addition, colorimetric and densitomet- 
ric procedures for measuring the pale 
area using color photographs of the 
optic nerve head have been devised.” 
Although Schwartz and co-workers!" 
have argued that the CDR and pallor- 


dise ratio (PDR) should be treated as 
separate measurements, these num- 
bers tend to: be highly correlated in 
clinical practice. Miller’ and Gloster 
and Parry’ trace a good fraction of 
this correlation to the parallel meth- 
ods used to estimate cup size and pale 
area in monocular photography of the 
optic dise. 

In most cases the PDR is estimated 
from direct observation of the optic 
disc. Unfortunately, ophthalmoscopic 
estimates of disc ratios vary widely 
among trained observers. In particu- 
lar, it is estimated that visit-to-visit 
fluctuations range between 15% to 
25%'* and cbserver-to-observer dif- 
ferences between 25% to 35%.'" These 
variations result from several factors, 
including obvious differences in ob- 
server definition of such ratios and 
poor capability of the human eye for 
estimating such ratios in an ophthal- 
moscopic procedure. In any case, such 
uncertainties reduce the clinical value 
of the PDR as a diagnostic tool or 
prognostic indicator for chronic sim- 
ple glaucoma. Clearly, a meaningful 
contribution to the ophthalmic art 
would be made if an objective and 
reproducible method for measuring 





Color separation of retinal photograph. Left, Black and white image; center, red image; right, green image. 


2027 


Pallor-Disc Ratio—Rosenthai et al 




















Relative Frequency 








Relative Frequency 





Fig 2.—Density histogram of red image. 
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Optical Density Fig 3.—Extracted disc region. 


Fig 4.—Disnsity histogram of green image. 
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Optical Density Fig 5.—Extracted pale region. 


Arch Ophthalmol—Vol 98, Nov 1980 Pallor-Disc Ratio—Rosenthal et al 









Die Bourday ——— 


Disc Rim Megin) 


“Boundary 
oof Pale Area 






Measurement 


Pale area 
POR 











R was made available 
to the clinic] ophthalmologist. Al- 
though the phetographie technique of 
Gloster and Parry? largely accom- 
plishes: this goal, its high cost and 
genera: inconenience reduce its at- 


the patient's 





tractiveness. for widespread clinical 
use. 
This. article describes a digital 


method for measuring area and radial 
PDRs based cn color-separation pho- 
tograpay and an operatienal—rather 
than physiclogical—definitior for pale 
and normal regions of the optic disce. 
Preliminary results on reproducibility 
also are inckided. 
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*PDR indicates pallor-disc ratio. 


Angle,° 































10 0.584 9.0011 0.033 5.7 
20 0.569 9.0005 0.022 — 39 
30 0.555 9.0003 0.017 3.1 
40 0.535 9.0002 0.014 2.6 
50 0.507 9.0001 0.010 1.9 
60 0.478 0.0002 0.014 29 
70 > 0,452 9.0004 0.020 44 
80 0.432 0.0006 0.024 > 56 
90 0.416 9.0008 0.028 68 
120 0.396 8.0009 0.030 75 
130 0.391 9.0009 0.030 7.6 
140 0.390 0.0009 0.030 7B 
150 0.393 8.0009 0:030 76 
160 0.402 6.0010 0.032 ae PB 
170 0.418 8.0011 0.033 o 79 
180 0.441 6.0011 0.033 8.0 
190 0.473 @.0011 0.033 ee oT 
200 0.512 8.0011 0.033 oo BA 
[21008 R00 aa 
Pale Region 220 0.606 8.0009 0.030 er: ee 
230 0.649 #.0008 0.028 AB 
0.679 @.0012 0.035 Sees BA! 























Mean Variance 
7.31 
20.61 4.54 


0.282 0.000092 0.5096 





MATERIALS AND METHODS 
Data Collection 


To test the basic feasibility of the digital 


approach to PDR measurement, ten retinal 
photographs were taken of the left eye of a 
normal subject (A.R.R.) with an obvious 
optic cup. All photographs were taken with 
a Donaldson fundus camera using 35-mm 
Kodachrome II film, with the optic nerve 
head centered in the camera’s view field 
and with the fundus camera refocused 
after each exposure. The resulting. photo- 
graphs were developed and mounted in 
cardboard frames by a commercial proces- 
sor. Following Delori et al,° the red and 
green portions of. the developed. images 


Table 2.—Mean, Variance, and SD of Radial PDRs* _ 


Mean 
0.605 















0.703 
0.725 


*PDR incicates pallor-disc ratio. 


Table 1.~Mean, Variance, and SD of Disc Aree 
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eproducibility, % 
Disc area 212.1 54.71 3.5 
57.8 7.8 





Reproducibility, 
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were separated by copying the transparen- 
cies with black-and-white film (Kodak 
5062) through Wratten No. 29 and 61 fil- 
ters, respectively (Fig 1). The developed 
photographs were digitized asing an elec- 
tronic scanner and the resulting data 
placed on magnetic tape. To ensure an 
unbiased experiment, the left eye of a 
second subject was used for algorithm 
development and the left eve of the first 
subject (A.R.R.} for algorithm evaluation. 


Extraction of the Disc 


The disc region was extracted from the 
red image by first making -histogram of 
the density value of each picture element 
(pixel) recorded by the film seanner (Fig 2). 
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Fig 7.—Polar plot of radial pailor-disc ratios, OS. 


Each histogram evidenced a bimodal struc- 
ture, the brighter pixels coming from the 
optic disc and the dimmer ones from the 
retinal surface. The valley bottom was used 
as a cut point for classifying each pixel as 
“retina” or “dise.” This classification 
scheme produced the binary image shown 
in Fig 3. An elliptical cylinder with expon- 
entially sloped walls was then fitted to the 
binary image using a least-square, algo- 
rithm. 


Extraction of the Pallor 


The pale region of the optic nerve head 
was extracted from the green image by 
making a histogram of the density values 
from the film scanner. Again, the resulting 
histograms evidenced bimodal structure— 
the lighter pixels corresponding to the pale 
region and the darker ones to the normally 
colored portion of the optic dise (Fig 4). To 
“ensure that the pale region would lie within 
the: dise region, all. pixels in the green 
image were first qualified for pallor status 
by requiring that they lie within the disc 
ellipse. A cut point from the histogram 


distribution was then used to classify qual- 


-ifying pixels as pale or normally colored. 
The binary picture resulting from. this 
classification scheme is shown in Fig 5. 
. Again, an elliptical cylinder with exponen- 
‘tially sloped walls was fitted to the binary 
- image and the dise boundary operationally 
defined as the cylinder wall. 
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Measurement of PDRs 


Following Gloster and Parry, the disc 
and pallor boundaries were used to calcu- 
late the PDR on both an area and radial 
basis. The area PDR was set equal to the 
ratio of the pale ellipse to the dise ellipse. 
That is, 


PDR (area) = Area of pallor ellipse/Area 
of dise ellipse. 


Similarly, the radial PDR was set equal to 
the ratio of the radius of the pale area to 
the disc radius. That is, 


PDR (radial) = Radius of pallor ellipse/ 
Radius of dise ellipse. 


This ratio was calculated every 10°, using 
the geometrical center of the ellipse of the 
pale area as a coordinate origin (Fig 6). 


Measurement 
of Percent Reproducibility: 
Ratio of SD to Mean x 100 


The extraction and measurement tech- 
niques described previously were applied to 
the dise photographs of the right eye. The 
mean and variance of the dise area, pale 
area, and PDR (area) are presented in 
Table 1. In particular, the PDR (area) 
evidences a reproducibility of 3.4%. Note 
that the disc and pale areas vary more than 
their ratio. This observation indicates that 


Temporal —__—_— 





statistical variations in dise and pale area 


are correlated, which is consistent with the... 


thresholding procedure described previous- 
ly. 
The means and variances of the 36 radial 
PDRs are given in Table 2. On the average, 
their reproducibility is 7% with a range of 
2% to 11%. Note that the superior-ternporal 
region exhibits the best reproducibility, 
while the least reproducible radial PDRs lie 
in the inferior-temporal aspect of this 
dise. 


COMMENT 


Accurate measurements of area and 
radial PDRs could provide the practic- 
ing ophthalmologist with a convenient 
tool for assessing glaucoma risk or 
detecting progressive changes in the 
optic nerve head. In particular, the 
area PDR, as determined with. this 
technique, may be used to detect pal- 
lor inereases as small as 5% of the 
optic dise area. This percentage repre- 
sents a threefold to fivefold improve- 
ment over current clinical estimates. 
Although the optimum figure remains 
unknown, a 5% measurement preci- 
sion probably represents an adequate 
reproducibility for clinical studies in 
glaucoma. 


Radial PDR estimates diselosed 
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more variability than the area mea- 
surements. The variability in radial 
PDR precision is probably caused by 
expected variations in the lighting 
and viewing conditions at the optic 
nerve head during fundus photogra- 








rlaucoma, the inferior and 
iargins tend to excavate 
he nasal and temporal ones, 
thus creating an. elliptically shaped 
pale area.” Because this ellipse is 
usually asymmetrically centered on 
the optic disc, the temporal margin 
tends to disappear before the nasal 
one. Such ellipticity and asymmetry in 
the pallor geometry may be readily 
detected with the radial PDEs. 
Figure 7 contains an angular plot of 
the radial FDRs of the dise studied. 
` Such plots are able to put the radial 
PDRs in physiologic perspective for 
the attending ophthalmologist and 
would. be useful in the detection of 
progressive change. In addition, with 
-appropriate-scaling, these plots could 
: be compared directly with topographi- 
cal maps of the optic nerve head or 
contour plots of the visual field. 
The methods for extracting the 
PDR reported herein might be ex- 
tended and improved in three ways. 
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Boundary Modeling 


Higher-Order Boundaries.—The ellip- 
tical forms used to define the disc and 
pallor margins could be replaced with 
quartic forms. (The quartic forms rep- 
resent a straightforward extension of 
the quadratic forms used in the PDR 
calculations reported previously.) Un- 
like the elliptical cylinders, the quartic 
forms allow concave and convex 
bumps to appear in the dise and pallor 
boundaries. 

Free-Form Boundaries.— Alternative- 
ly, a convex hull (mathematical rubber 
band) might be placed around the disc 
and pale regions and shrinking-and- 
growing techniques used to extract 
the local shape of these regions. 
Unlike the quadratic or quartic forms, 
such techniques place no restrictions 
on disc or pallor topology other than a 
reasonable smoothness for the ex- 
tracted boundaries. 


Digital Colorimetry 


This extension would use colorime- 
try techniques to differentiate better 
between retinal, pale, and dise pixels. 
Here, each pixel is plotted in a three- 
dimensional color space with red, 
green, and brightness coordinates. 
Like pixels will form clusters at dif- 
ferent heights above the red-green 
plane. Using the gravitational center 
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of each cluster and its relative popula- 
tion, a best cut plane can be selected.. 
For example, to separate retinal-and 
pale pixels, a straight line is drawn. 
between the gravitational centers of- 
the respective clusters, and the cut 
plane placed at the balancing point for 
the two masses. Initial experimenta- 
tion with this procedure‘has diserimi- 
nated the vascular system from the 
retinal surface with surprising effec- 
tiveness.” Similar success is expected 
in the nerve head region. 


Cut Point Adjustment 


Milgram” has suggested adjusting 
the cut points for the red and green 
images to minimize further the mean- 
square difference between the fitted 
elliptical forms and the pallor and dise 
regions. In this procedure the cut 
points of Fig 2 and 4 are systematical- 
ly stepped away from the valley bot- 
tom and the least-square fitting pro- 
cedure repeated for each variation in 
the cut point. The cut point that min- 
imizes the mean-square is then consid- 
ered optimum and is used to define 
both the area and shape of the pallor 
or disc region. ; 
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Clinicopathologic Study of Blood-Retinal Barrier 


in Experimental Diabetes Mellitus 


Mark O. M. Tso, MD; Jose G. Cunha-Vaz, MD, PhD; Chi-Yen Shih, MS; Car! W. Jones 


> @ Rats with experimental diabetes (in- 
‘duced by streptozocin. [Streptozotocin]) 
were studied by vitreous fluorophotometry 
and horseradish peroxidase tracer tech- 
nique. Vitreous fluorescein sodium con- 
centration notably. increased four to eight 
days after a single dose of streptozocin. 
No leakage from the retinal vasculature 
could be demonstrated by the horseradish 
peroxidase tracer study, but three types of 
retinal pigment epithelial (RPE) lesions 
were observed. The RPE lesions seemed 
to be partially responsible for the increase 
of vitreous fluorescein concentration. 
(Arch Ophthalmol 98:2032-2040, 1980) 


Ore of the fundamental pathologic 

alterations in diabetic retinopathy 
is the disruption of the blood-retinal 
barrier. Indeed, in diabetics who 
showed no ophthalmoscopic or fluores- 
cein angiographic evidence of retinop- 
athy, Cunha-Vaz et al'* and Waltman 
et alt demonstrated evidence of early 
leakage from the blood-retinal barrier 
by vitreous fluorophotometry. Krupin 
et al’ studied juvenile-onset insulin- 
dependent diabetics with this tech- 
nique and concluded that the altera- 
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tions in the bleod-retinal barrier 
seemed to be one of the earliest 
detectable ocular abnormalities of dia- 
betes. The disruption of the blood- 
retinal barrier worsened with the 
duration of the disease and seemed to 
be associated with poor metabolic con- 
trol. 

To elicit the pathogenetic mecha- 
nisms of the disruption of the blood- 
retinal barrier in diabetes mellitus, 
experimental animal models have 
been developed. Waltman et al‘ exam- 
ined rats that were induced diabetic 
by receiving streptozocin (Streptozo- 
tocin) and observed breakdown of the 
blood-retinal barrier within ten days 
after administration of the drug. 
Treatment with insulin injection sub- 
stantially reduced vascular leakage. 
However, the site of disruption of the 
blood-retinal barrier in this experi- 
mental model was not determined. 
This report describes the changes of 
the blood-retinal barrier in rats with 
experimental diabetes as shown by 
vitreous fluorophotometry and horse- 
radish peroxidase tracer technique. 


METHODS AND MATERIALS 


Vitreous fluorophotometry on mature, 
male, hooded rats was performed in the 
following manner. The pupil was dilated by 
10% phenylephrine hydrochloride and 1% 
tropicamide. Inhalation anesthesia by 
ether was administered. The rats were 
injected with 5% or 19% fluorescein sodium 
at the dosage rate of 16.6 mg/kg or 33 
mg/kg, respectively. One hour after intra- 
venous (IV) injection, the concentration of 
fluorescein in the vitreous was taken by 
the vitreous fluorophotometer. A detailed 


description of the instruments was pre- 
viously reported. 

To produce experimental diabetes melli- 
tus, mature, male, hooded rats weighing 
400 to 500 g were given IV streptozozin ata 
dosage rate of 65 mg/kg. The body weight 
of each of the rats was taken weekly, The’ 
serum glucose levels of the rats were deter- 
mined initially and eight days after inject- 
ing streptozocin. 

In an initial experiment, three enimals 
were induced to be diabetic in the manner 
just described. Vitreous flucrophotometry 
was performed the day before and cne and 
four days after injection of streptozocin. 

In a second experiment, nine normal rats 
were injected with 5% fluorescein sodium 
at a dose of 16.6 mg/kg, and another six 
normal animals were injected with 10% 
fluorescein sodium at a dose of 33 mg/kg. 
A vitreous fluorophotometric reading was 
taken. for each eye. The animals were then 
injected with streptozocin at a dose of 65 
mg/kg. Eight days after injection, vitreous 
fluorophotometry was repeated after fluo- 
rescein sodium was given at the dosage 
rate of 16.6 mg/kg or 33 mg/kg. 

For ultrastructural study of the blood- 
retinal barrier, four rats weighing 400 to 
500 mg were induced to be diabetic with 
streptozocin at a dose of 65 mg/kg. 
Vitreous fluorophotometric readings were 
taken before and eight days after injec- 
tion. The body weight was noted. before 
and after induction of diabetes. Ophthal- 
moscopic examination and fluorescein an- 
giography were done on some animals, The 
rats were killed eight days after adminis- 
tration of streptozocin. Blood glucose levels 
were determined before the animais’ eyes 
were enucleated. Half an hour before the 
enucleations, the animals received IV 
horseradish peroxidase at a dosage rate of 
200 mg/kg. Two eyes from each of the 
three animals and one from the fourth 
animal were enucleated. The eyes were 
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opened along the pars plana region. The 
tissues were {ixed-for six hours and washed 
with plosphete-cuffer soluticn overnight. 
The posterior segment of the eye was 
divided inte: ‘quadrants. With a tissue 
sectioner, mu tiple 100-4 seetiens were tak- 
en frome quadrant, reacted with diam- 
inobermidine localization of che horse- 
radish perosiass, and embedded in epoxy 
i son Oee-micron-thiek epoxy res- 
i rere examined unstained or 
after staivins with toluidine blue O. Elec- 
tron microscopis sections were treated 
with uranyl acetate and lead citrate. 

For contre: study, four meture hooded 
rats from the same colony wer2 used. Blood 
glucose levels ard vitreous flvorephotome- 
try readings were determined. Horserad- 
ish peroxidase was injected at the dosage 
rate of 200: mg/l IV 30 minutes before the 
animals were käled. One ey2 from each 
animal was enu‘leated and processed for 
localization of herseradish peroxidase with 
diaminobenzidine. 














RESULTS 


The alterations of the fluorescein 
concentration in the vitreous of rats 
after streptozecin administration are 
tabulated in Tables 1 and 2. The leak- 
age of fluorescein into the vitreous 
cavity was mild 24 hours after injec- 
tion of the streptozocin but was con- 
siderabiefour days after the adminis- 
tration of the drug (Table 1). The 
hypergiyeemic response varied sub- 
stantially among the rats in this ini- 
tial phase. Eight days after adminis- 
tration of streptozocin, there was a 
threefcid-io-fourfold increase in the 
concentration -of fluorescein in the 
vitreous (Table 2), The dose of fluores- 
cein sodium administered varied be- 
tween 16:6 to 33 mg/kg and a corre- 
sponding increase in the vitreous fluo- 
rescein consertration was observed 
with the increased dose (Table 2). Fur- 
thermore. preliminary results, ob- 
served in six ayes of three diabetic 
rats, whieh were induced by streptozo- 
cin at a dosage rate of 50 mg/kg, 
showed that- foar weeks and six weeks 
after administration of the drug, 
vitreous fucrescein continued to be at 
a level tareefeld that of the normal 
control.. These experimeats clearly 
demonstrated that the coacentration 
of vitrecus fluorescein sharply and 
persistently inereased after streptozo- 
cin administrazion. 

Seven eyes arom four d:abetic rats 
were studied »y the vitreous fluoro- 
photometric ard the horseradish per- 
oxidase'tracer :echniques. All the eyes 
had netably elevated reacings of 
vitreous fuercphotometry (Table 3). 
The bicod giucose levels of these ani- 
mals ranged fsom 450 to 650 mg/dL. 
All of these anamals had lost 58 to 72 g 
(11% to E% of their body weight) in 
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eight days. The horseradish peroxi- 
dase tracer study showed no leakage 
from the retinal vasculature (Fig 1 
and 2). One of the ultrastructural 
changes of the retina was the abun- 
dance of glycogen granules in the 
cytoplasm of Miiller’s cells (Fig 2). 

When sections from the 78 epoxy 
resin blocks were examined from 
these seven eyes, 35 retinal pigment 
epithelial (RPE) lesions were observed 
in 20 blocks (Table 4). Sections that 
showed artifactitious detachment of 
the retina were discarded. The RPE 
lesions could be divided into three 
groups. The group 1 lesions showed 
dilated smooth endoplasmic reticulum 
of the RPE cells; the reaction products 
of horseradish peroxidase diffusely 
infiltrated the cytoplasm of these cells 
(Fig 3 and 4). The nuclear membrane 
was shrunken. No disruption of the 
zonula occludens or zonula adherens of 
the RPE cells was noted. Occasional- 
ly, macrophagic cells were seen in the 
subretinal space (Fig 5). 

In the group 2 lesions, necrosis of 
the retinal pigment epithelium was 
observed (Fig 6). Remnants of RPE 
cells could be seen on Bruch’s mem- 
brane. The outer segments of the pho- 
toreceptor cells were long but were 
focally disorganized. Discs of outer 
segments were seen in direct apposi- 
tion to bare Bruch’s membrane (Fig 
7). Tracer material was observed in 
the subretinal space and extended to 
the external limiting membrane (Fig 
6). The cytoplasm of the RPE cells 
immediately adjacent to these lesions 
was always infiltrated by the tracer 
and showed similar features to the 
cells in group 1 lesions (Fig 6 and 8). 
The tracer material spread laterally 
for a short distance in the subretinal 
space beyond the RPE lesion. 

In the group 3 lesions, irregular 
degenerating RPE cells were seen, 
and the tracer penetrated these cells 
(Fig 9). However, new RPE cells were 
growing over the degenerating cells 
and the reformed tight cell junctions 
that prevented the further spread of 
the tracer into the subretinal space 
(Fig 10). These lesions seemed to rep- 
resent an attempt of the RPE cells to 
heal. 

Four eyes from four normal rats 
were studied by vitreous fluoropho- 
tometry and horseradish peroxidase 
tracer technique (Table 5). The 
vitreous fluorophotometry readings of 
each eye of these animals were in 
normal limits. A total of 46 epoxy 
resin blocks were sectioned and exam- 
ined. No leakage from the retinal 
arteries, veins, or capillaries was 
observed. In the great majority of the 


sections examined, no RPE leakage - 
was noted (Fig 11). The tracer materi- 
al was seen to be stopped by the 
zonula occludens of the RPE cells (Fig 
12). However, in two small areas of a. 
single block, tracer material’ was 
observed penetrating the cytoplasm 
of the retinal pigment epithelium. By 
electron microscopy, the RPE cells 
showed vacuolation of the smooth 
endoplasmic reticulum and diffused 
infiltration of tracer material into the 
cytoplasm of retinal pigment epithe- 
lium. No necrosis or loss of RPE cells 
was observed. No tracer material or 
macrophages were observed in the 
subretinal space. 


COMMENT 


Our vitreous fluorophotometry 
study of adult, male, hooded rats that 
were induced to be diabetic by a single 
IV injection of streptozocin showed 
dramatic leakage of fluorescein into 
the vitreous four to eight days after 
administration of the drug. This 
observation confirmed that of Walt- 
man et al,* who noted similar leakage 
of fluorescein into the vitreous ten 
days after the induction of the dis- 
ease. Clinically, no ophthalmoscopic or 
fluorescein angiographie abnormali- 
ties were noted in our diabetic rats. 
This further confirmed’ the observa- 
tion of Cunha-Vaz et al,'’ who noted 
leakage of fluorescein into the vit- 
reous in human diabetic eyes even 
though no ophthalmoscopic or fluores- 
cein angiographic findings were noted 
in the retina. 

Theoretically, the increased vit- 
reous fluorescein concentration in 
these diabetic rats may be caused by 
increased leakage of fluorescein into 
the vitreous cavity or delayed outward 
transport of fluorescein passed into 
the vitreous cavity. The present study 
showed lesions in the retina and sug- 
gested that increased leakage of fluo- 
rescein secondary to disruption of the 
blood-retinal barrier at the RPE may 
play a part in increased vitreous fluo- 
rescein concentration in the diabetic 
rats. On the other hand, in another 
experiment, Jones et al! also showed 
that the transport of fluorescein out 
of the vitreous is slowed in the strep- 
tozocin-injected diabetic rats. 

In this experiment, we attempted to 
define the site of increased leakage 
with the horseradish peroxidase trac- 
er technique. To our surprise, the reti- 
nal vasculature did not show leakage 
of horseradish peroxidase. However, 
horseradish peroxidase has a molec- 
ular weight of 40,000, while that of 
fluorescein is 376. It is possible that 
some pathologic conditions that allow 
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leakage of fluorescein from the retinal 
vasculature may not show leakage of 
horseradish peroxidase. Our previous 
experience demonstrated that horse- 
radish peroxidase tracer technique 
combined with light microscopy and 
electron microscopy is more sensitive 
in detecting disruption of the blood- 
retinal barrier than fluorescein angi- 
ography as examined by fundus pho- 
tography.’ Fluorescein angiography, 
however, is much less sensitive than 
vitreous fluorophotometry, not being 
able to detect concentration of fluo- 
rescein of less than 10-* g/mL. 

Our observation of three groups of 
RPE lesions in these diabetic rats 
provides, at least, a partial explana- 
tion of the increased leakage of fluo- 
rescein into the vitreous cavity. 

The group 1 RPE lesions showed 
passage of tracer into the cytoplasm 
of the RPE cells, We believe that this 
is a genuine pathologic change, 
because some of these lesions were 
associated with macrophages inthe 
subretinal space. Furthermore, these 
lesions were always observed at the 
periphery of a group 2 and group 3 





Tabie 1.—Vitreous Fluorescein Sodium Concentration* 


Streptozocin Administration 
aeea eaae nmana, 

Animal No. tst Day After 4th Day After 
1 

Right eye 

Left eye 
2 

Right eye 

Left eye 
3 

Right eye 

Left eye 


*Values are given in 1 x 10 ° g/mL. Dosage of fluorescein was 33 mg/kg. 


Table 2.—Vitreous Fluorescein Sodium Concentration 
in Normal and Diabetic Rats* 


Vitreous Fluorescein 
Concentration, 
1x 10*g/mLi 





Fluorescein No. of e—a 
Dosage, mg/kg Rats (Eyes) Normal Rats Diabetic Rats 
10.1 + 1.5 30.2 + 5.1 
19.9 + 1.3 87.9 + 10.8 
*Eight days after intravenous injection of 65 mg/kg of streptozocin. 
Mean + SD. 


Table 3.—Laboratory Characteristics of Diabetic Rats* 


Vitreous Fluorescein 
Concentration, 
1x10 g/mL 


Animal ence tty 


Diabetic Rats 


Eye No. Normal Rats 


Body Weight, g 
Biood Glucose Level tne eea, 
Before Weight Loss 
Killing, mg/dL Nermal Rats Diabetic Rats (%) 


559 53(11) 


4 
2 13.0 31.4 515 4 72(17) 
3 12.6 31.4 515 4 7207) 
4 


1 9.2 39.0 


80 _ 427 = 
‘ 33 — 361 = 
- 33 _ 361 = 
. 57 _ 385 = 
; 52 — 387 = 
52 -` 387 = 


554 4 
657 4 


7 10.0 19.0 





65(14) 


*Eight days after injection of streptozocin. Dosage of fluorescein sodium was 16.5 mg/kg. 
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Fig 1.—Retina of diabetic rat. Horseradish 
peroxidase reaction products are entirely 
confined in lumen of retinal blood vessels 
(single arrows). Multiple areas of focal 
infiltration of tracer into cytoplasm of reti- 
nal pigment epithelial cells are noted (dou- 
ble arrows) ( x 240). i 
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Fig 2—Blood vessel in retine of diabetic 
rat. Horseradish peroxidase action pro- 
ducts are entirely confined in lumen of 
blood vessels (L). Cytoplasrr of adjacent 
glial cells contain numerons glycogen 
granules (arrows) ( x 9,700). 


Epoxy Resin Blocks 
| naneseeeeeeeneneneenanememnnetneimmememnnemeenenn eee 


No. of With RPE 
RPE Lesions 


*RPE indicates retinal pigment epithelial. 


Fig 3.—Fetina! pigment epithelium in dia- 
betic rat: snowing infiltration of tracer in 
cytoplasm ane villi of retinal pigment epi- 
thelium (arrows). Note shrunksn nuclei of 
cells (x 6CD). 
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Fig 4.—Retinal pigment epithelial cells in diabetic rat showing infiltration of tracer into cytoplasm 
and villi of cell (A), which also exhibit shrinkage of nuclear membrane and dilation of endoplasmic 
reticulum. In contrast, another retinal pigment epithelium cell (B) is normal and free of tracer 
material into cytoplasm and villi ( x 8,600). 


Fig 5.—Retinal pigment epithelium in diabetic rat. Two cells (A and C) show infiltration of tracer 
material into cytoplasm. However, no tracer material is observed in cytoplasm of another cell (B). 
Macrophage (M) is present in subretinal space. Outer segments of photoreceptor cells are 
disoriented in region ( x 6,000). 
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Fig 7.—Group.2 retinal pigment epithelial 
(RPE) tesicn in diabetic rats. Disorganized 
outer segments (OS) of photoreceptor 
cells are ir apposition with Bruch's mem- 
brane (EM). Begenerated RPE cells (D) 
are presen’. Horseradish peroxidase reac- 
tion products. hawe infiltratec subretinal 
Space ( » 10,800). 
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Fig 6.—Group 2 retinal pigment epithelial 
(RPE) lesion in diabetic rat showing disso- 
lution of retinal pigment epithelium (arrow- 
heads). Outer segments of photoreceptor 
cells are seen in direct contact with 
Bruch’s membrane. Horseradish peroxi- 
dase in cells (arrows). Adjacent (RPE) 
ceils (double arrows) have shrunken 
nuclei and exhibit tracer material in cyto- 
plasm ( x 240). 


Fig 8.—Retinal pigment epithelial (RPE) 
cells in periphery of group 2 RPE lesions in 
diabetic rats. Horseradish peroxidase re- 
action products have infiltrated cytoplasm 
of cells and subretinal space (arrows). 
Endoplasmic reticulum of RPE cells is 
dilated. Outer segments overlying RPE 
cells are mildly disorganized ( x 7,000). 
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Fig 9.—Group 3 retinal pigment epithelial 
(RPE) lesion in diabetic rats. Two layers of 
RPE cells are seen with tracer materiais 
(arrows) between two layers. No tracer 
material is observed in subretinal space 
( x 600). 





Fig 10.—Group 3 retinal pigment epithelial (RPE) lesion in diabetic rats. Note two layers of retinal 
pigment epithelium on Bruch’s membrane. Horseradish peroxidase (arrows) is present between 
two layers of RPE cells. Cell junction (arrowhead) of inner layer of retinal pigment epithelium 
stopped infiltration of horseradish peroxidase into subretinal space (x 15,000). 
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Fig 11.~Sections of normal retina of control rats. Note horserad- 
ish peroxidase ix entirely confined in lumen of vasculature and 
external to retinal pigment epithelium in choroid (x 240). 


Fig 12.—Retinal pigment epithelium of normal rats. Tracer mate- 
rials (arrows}are present in Bruch’s membrane and pass between ; 
retinal pigment epithelium (RPE) cells but are stopped by cell 
junction af RPE cells. No infiltration of tracer material is observed 
in cytopiasm:or internal to cell junction ( x 14,000). 


Vitreous Fiuorescein 
Concentration, 


1x10* g/mL 





*RPE indicaies retinal pigment epithelial. 


lesion adjacent to the necrotic RPE 
cells. This observation suggests that 
the group 1 lesions may be the initial 
manifestation in the spectrum of the 
RPE lesions. 

The group = RPE lesions showed 
acute necrosis and severe disruption 
of the bleod-re‘inal barrier at the ret- 
inal pigmert epithelium. We believe 
that these lesions definitely contrib- 
ute to the increased fluorescein con- 
centration of the vitreous cavity. The 
group 3 RPE lesions exemplified the 
repair of the RPE lesions. The RPE 
cells are well known for their reactive 
proliferation and regeneration after 
injury." The newly formed RPE 
cells grew ever the RPE lesions and 
reestablished the blood-retinal bar- 
rier. 


Kirber et al! have observed, by 
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No. of 
RPE Lesions 





Epoxy Resin Blocks 


-_—_— 


With RPE Totai No. 
Lesions 


light microscopy, penetration of fluo- 
rescein into the retinal pigment epi- 
thelium in eight of 15 rats with dia- 
betes induced by streptozocin. In 
three animals, fluorescein was seen in 
the subretinal space as far as the 
external limiting membrane of the 
retina. The observations of Kirber et 
al closely parallel our findings with 
electron microscopy. 

The pathogenetic mechanisms of 
these RPE lesions are yet to be deter- 
mined. There are several possibilities. 
Could these RPE lesions be artifacts 
of preparation? The macrophages in 
the group 1 lesions and the necrosis 
and healing of retinal pigment epithe- 
lium shown in the group 2 and group 3 
lesions disclosed that these RPE 
lesions were genuine pathologic proc- 
esses. 








Could the RFE lesions be present in 
the rats before the administration of 
streptozocin? If this were the case, we 
could expect a high level of fluorescein 
in the vitreous cavity in the control 
rats caused by leakage of fluorescein 
from these RPE lesions. However, the 
control rats and the diabetic rats (be- 
fore the administration of fluorescein) 
all had low vitreous photometric read- 
ings. Furthermore, none of the control 
rats had group 2 or 3 lesions. These 
observations, strongly suggested that 
these lesions were related to the 
administrationof streptozocin and the 
development əf experimental dia- 
betes. 

The serum glucose levels of the 
normal rats ranged from 103 to 140 
mg/dL, while that of the diabetic rats 
ranged from 554 to 657 mg/dL. 
Because of hyperglycemia in the dia- 
betic rats, osmolarity of the blood of 
these animals was high. The average 
osmolarity of the blood of the diabetic 
rats was 315 mOsm, while that of the 
normal rats was 300 mOsm. Could the 
RPE lesion be a consequence of the 
increased blood osmolarity? Rapoport 
and Thompsor™ have reported the 
opening of the blood-brain barrier 
using short-term perfusion technique 
with 2M urea, and Laties and Rapo- 
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port'* could open the blood-retinal bar- 
rier using a 1 to 1.4M urea or iothala- 
mate meglumine injection (Conway 
60). Barranger et al recently showed 
that they were able to open the blood- 
brain barrier of rats with a 1.4M solu- 
tion of arabinose. The osmolarity of 
solutions used in these experiments is 
much higher than that of the blood of 
the diabetic rats. It is, however, diffi- 
cult to compare short-term perfusion 
studies with the persistent hyperos- 
molarity of blood in these diabetic 
rats. 

The possibility that the RPE lesions 
may be due to toxic effects of strepto- 
zocin must be considered seriously. | 
Waltman et al‘ showed that the treat- 
ment by insulin injection substantial- 
ly reduced the vitreous fluorescein 
leakage in this animal. This observa- 
tion was confirmed by Jones et al.’ If 
the RPE lesions were caused by toxic 
effects of streptozocin, it would be 
> difficult to explain how insulin injec- 
tion could have reversed the leakage. 
Furthermore, IV administration of 
streptozocin is subject to rapid meta- 
bolic degradation in the liver. Within 
six hours after administration of the 
. drug to the rats, approximately 70% of 

radioactively labeled streptozocin ap- 
peared in the urine. If the RPE lesions 
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were due to the toxic effects of strep- 
tozocin, we would expect the maxi- 
mum damage to take place when con- 
centration of streptozocin was highest 
in the blood (six hours after injection) 
and maximum disruption of the blood- 
retinal barrier at about the same time. 
However, vitreous fluorophotometry 
showed that the fluorescein leakage 
was only slightly elevated 24 hours 
after injection and was only consider- 
ably elevated four days after adminis- 
tration of the drug. 

The possibility that the RPE lesions 
are an early manifestation of ocular 
complications of diabetes mellitus has 
to be considered. Yanoff and Fine” 
described thickening of the basement 
membrane of the RPE and partial 
obliteration of the choriocapillaris at 
the posterior pole of diabetics. Farkas 
et al* described thickening of the 
basement membrane of the choriocap- 
illaris in human diabetics, but the 
observation was disputed.’ Laties and 
Rapoport“ noted that the RPE was 
much more susceptible to disruption 
to osmotic stress than the retinal vas- 
cular barrier. Tso and Shih? studied 
the disruption of the blood-retinal 
barrier in rhesus monkeys that had 
undergone cataract extraction and 
observed that the RPE was more 
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prone to disruption than the retinal 
vasculature. The possibility that the 
RPE disruption may be one of the 
early manifestations of diabetes mel- 
litus must be considered. However, 
dogs with alloxan-induced diabetes 
showed no RPE lesions.'* However, 
our study showed that RPE lesions in 
the rat were scattered, and extensive 
sampling of multiple areas in the reti- 
na may be required to detect such 
lesions. 

The mechanism of successful treat- 
ment of diabetic retinopathy by pan- 
photocoagulation has been a subject of 
dispute. In view of the possibility that 
the RPE may be affected in diabetes 
mellitus, is it not possible that pan- 
photocoagulation simply acts as de- 
bridement of retinal pigment epithe- 
lium, resulting in the removal of 
decompensated retinal pigment epi- 
thelium in diabetes mellitus to be fol- 
lowed by healing and regaining blood- — 
retinal barriers as shown in group 3 
lesions of this experimental model? 
More experimental work needs to. be 
performed to substantiate this hy- 
pothesis. 
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Hemolytic Complement Activity 


in Normal Human Donor Corneas 


Bartly J. Mending; MD, Dana B. Hoffman 


© Normal human donor comeas were 
‘minced inte smail fragments and eluted 
for 16 to 23 hours at 4 °C. The corneal 
éluates weve then studied for hemolytic 
complemert activity of C1, C4, C2, C3, 
C5, C6, aac. C7 with 50% hemolysis (CH,,) 
of sensitized shees RBCs. Sera trom ten 
normal volunteers were also assayed for 
hemolytic: complement activity in CH,, 
units per milliliter. For each complement 
component the mean hemolytic activity in 
corneas was compared with the mean 
hemolytic activity ia sera. These compari- 
sons suggest thatymolecular weight may 
be a facter in determining the concentra- 
tion of complement components in the 
cornea. ‘Tae present study provides 
normal valves: of hemolytic complement 
activity fer airther studies of complement 
consumpiien in corneal diseases. 
(Arch @phihaimel 98:2041-2044, 1980) 


etivation of complement by either 

the classic er alternative pathway 
may be iavelvee. in corneal inflam- 
mation.” A. regent study demon- 
strated Clg, C3 C4, C5, properdin, 
and properdin factor B im normal 
human denor cerneas by means of 
direct tmmunofizerescence and gel 
double difusiom® The same study 
used radial immunodiffusion to obtain 
estimates.of the-concentration of C3, 
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C4, and C5 in normal human donor 
corneas. Radial immunodiffusion, 
however, measures breakdown prod- 
ucts as well as intact complement and 
is not an assay of complement func- 
tion. 

In the present study, normal human 
donor corneas and normal sera. from 
volunteers were studied for functional 
complement activity with use of 50% 
hemolysis (CH;)) of sensitized sheep 
RBCs. The hemolytic activity in CH., 
units per gram of corneal tissue was 
found for each of the following eom- 
plement components: C1, C4, C2, C3, 
C5, C6, and C7. For each complement 
component, the mean hemolytic activ- 
ity in CH,, units per gram of corneal 
tissue was then compared with the 
mean hemolytic activity in CH,, units 
per milliliter of serum to determine 
the percentage of complement activi- 
ty in corneas relative to serum. 


MATERIALS AND METHODS 


Nine pairs of normal human donor cor- 
neas whose characteristics are given in 
Table 1 were used for assays of hemolytic 
activity of each of the following comple- 
ment components: C3, C5, C6, and C7. The 
age of the donors ranged from 36 to 99 
years, with an average of 59 years. The 
donor globes were removed within ene to 
14 hours of the donor’s death, and the 
corneas were processed for elution within 
48 hours of enucleation. It was technically 
impossible to perform assays for al! seven 
complement components on the same pair 
of donor corneas. Therefore, an adcitional 
nine pairs of normal human donor corneas 
whose characteristics are given in Table 2 
were used for assays of hemolytic activity 





of C1, C4, and C2. The donor ages ranged 
from 37 to 78 years, with an average of 63 
years. The donor globes were removed 
within three hours of the donor’s death and 
the corneas were processed for elution 
within 48 hours of enucleation. All donor 
globes underwent. slit-lamp examination 
prior to processing, and no corneal patho- 
logic findings were evident. — 

All donor corneas were excised with cor- 
neas scissors and ‘forceps. The donor cor- 
neas were rinsed several times in phos- 
phate-buffered saline (PBS) at pH 7.4 and 
blot cried to eliminate any possible contri- 
bution of aqueous, blood, or tears to the 
sample. Each pair of donor. corneas was 
minced into small fragments and added to 
1.0 mL of 0.01M PBS, pH 74, in a pre- 
weighed plastic tube for elution. After the 
corneal tissue was placed in the tube, the 
tube was reweighed to determine the net 
weight of the tissue to +0.1-mg. To mini- 
mize the breakdown of complement compo- 
nents, plastic rather than glass tubes were 
used, and the donor corneas were eluted at 
4 °C.* The donor carneas were eluted for 16 
to 23 hours. Elutiens for shorter or longer 
periods did not inerease the yield of hemo- 
lytic activity. ; 

The hemolytic activity in the corneal 
eluates for Cl, C& C2, C3, C5, C6, and C7 
was determined by CH. of sensitized 
sheep RBCs. The cellular intermediates 
were prepared aecording to the method 
described by Borses and Rapp.* The meth- 
ods for the diferent assays have been 
described by Nelsen et al.‘ Reagents were 
stored at 0 to 4 °C until use, All reagents 
and samples were kept in an ice bath 
during the assay to prevent complement 
degradation. 


Assay for C3, C5, C6, and C7 


For each assay, 1 mL of sheep RBCs 
sensitized with rabbit antibodies and 
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Table 1.—Data on Corneas Used for Hemolytic Assay and Activity of C3, C5, C6, and C7* 


Hours Between Hours Between 


Patient/ Age, 
yr/Sex 


Diagnosis 
Arteriosclerotic car- 
diovascular disease 
with heart failure 
Squamous cell carci- 
noma of lung 


Subarachnoid hemor- 
rhage 

Myocardial infarction 

Adenocarcinoma of 
breast 

Gastrointestinal ade- 
nocarcinoma and 
adenocarcinoma of 
breast with aspira- . 
tion pneumonia 

Multiple myeloma with 
cardiovascular col- 
lapse 

Respiratory arrest 

Respiratory arrest, 
rheumatoid arthritis 





1/42/F 


2/62/M 
3/46/F 


4/74/F 
5/36/F 


6/62/M 


7/47/M 


8/99/F 
9/66/F 


Mean + SEM 
(N= 9 
pairs of 
corneas) 





Death and 
Enucleation 


Enucleation Hours of 
and Processing Elution c3 


513 


cs cé Cc? 
14,170 





18,698 


22,112 


102,136 91,332 


18,285 


15,837 


25,433 
26,510 


21,947 


11,311 38,373 


14274271 11,040+2,677 28,640+9,573 45,093+ 11,402 


*Hemolytic activity expressed as CH,, units/g of tissue. 





Table 2.—Data on Corneas Used for Hemolytic Assay and Activity of C1, C4, and C2* 


Patient/Age, 
yr/Sex 


1/48/F 
2/68/M 
3/61/F 


Diagnosis 
Subarachnoid hemorrhage 
Chronic heart disease 


Cranial angioma with cere- 
brovascular accident 


Pancreatic carcinoma 
Cecal carcinoma 


4/37/M 
5/78/M 


8/63/F 


infarction 
9/74/M Lung carcinoma 
Mean + SEM 
(N = 9 pairs 
of corneas) 


treated with guinea pig Cl and human C4 
(EAC gp4hu) at a concentration of 1 x 10" 
cells per milliliter in glucose-gelatin Veron- 
al buffer with 0.00015M Ca?" and 0.0005M 
Mg” (G1-GVB**) was washed with 20 mL 
of G1-GVB* in a round-bottom centrifuge 
tube and centrifuged at 1,800 rpm for ten 
minutes at 0 to 4 °C. The supernatant was 
removed, and G1-GVB** was added to yield 
a uniform. suspension of approximately 
1 x 10° cells per milliliter. The optical den- 
sity (OD) of 0.2 mL of the cell suspension 
plus 2.8 mL of distilled water to lyse all 
cells was measured at a wavelength of 415 
mp in a spectrophotometer. To calculate 
the amount of buffer necessary to adjust 
the concentration to 1 x 10° cells per milli- 
liter, the following equation was used: 
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Arteriosclerotic cardiovascu- 
lar disease with myocardial 


Hours Between 
Death and 
Enucileation 


Hours Between 
Enucleation 
and Processing 


Hours of 
Elution 





“Hemolytic activity expressed as CH., units/g of tissue. 


OD of lysed sample/OD of original reagent 

equivalent to 10° cells per mililiter 

x volume of sample to be adjusted 
= final volume of suspension. 


Serial dilutions of the corneal eluates 
ranging from 1:25 to 1:102,400 were pre- 
pared with G1-GVB*-. A volume of 0.2 mL 
of each dilution in the range for the partic- 
ular complement component was added to 
four labeled tubes. Contre! tubes were 
labeled as follows: 100% lysis, C3 reagent 
lysis, C5 reagent lysis, C6 reagent lysis, C7 
reagent lysis, and spontaneous lysis. A 
volume of 0.2 mL of either reconstituted 
reagent C2, C5, C6, C7hu, or C2, C3, C6, 
CThu, or C2, C3, C5, C7hu, or C2, C3, C5, 
C6hu for the assay of C3, C5, C6 or C7 was 


4,113+787 19,889%4,763  3,996+ 1,069 





added to.each dilution of corneal eluate and 
the reagent lysis tubes. A volume of 0.2 mL 
of G1-GVB* was added to all of the cor- 
neal sample tubes, 0.4 mL to the reagent 
lysis tubes, and 0.8 mL to the spontaneous 
lysis tubes. The cellular reagent 
(EACIgp4hu) in a volume of 0.2 mL was 
added to all corneal sample and control 
tubes. The tubes were incubated at a 30 °C 
water bath for 30 minutes with oczasional 
shaking to prevent settling of cells. Recon- 
stituted C8, C9gp reagent in a volume of 
0.2 mL was added to all corneal sample and 
reagent lysis tubes. The tubes were incu- 
bated at 37 °C for 60 minutes wizh occd- 
sional shaking. The tubes were removed 
from the water bath and immediazely put 
in an ice bath. Distilled water in a volume 
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of 2.8 mi, was added to the ceil suspension 


of EAC Ine 
milliliters « 








a bethe 100% lysis tube. Two 
ld normal saline was added 
mining tubes. The tubes 
veentrifuged at 4 °C for 
«at 3,500 rpm. The superna- 
eared off, and the ODs were 
read a E om. | 
OD of (he reagent lysis tube for each 
fomponent was subtracted 





;-o7 all of the corneal sample 
dilutions for the appropriate complement 
component sed the 100% lysis tabe. Each 
corrected sample OD was then divided by 
the corrected 100% lysis OD to give the 
percent lysis {y} for each dilation. A “z” 
value where z= —1n (1 — y) was obtained 
from the logarithm table. The z value was 
plotted against the relative concentration 
of the appropriate complement component 
on arithmetic paper. The concentration 
that will give 50% lysis or a z value of 0.69 
was determired from the graph. The re- 
ciprocal of the dilution giving one CH,, 
unit represents the hemolytie activity or 
number of CE,, units per milliliter of the 
undiluted cornea! eluate. 

The percert reagent lysis was deter- 
mined by subcrarting the OD of the spon- 
taneous lysis tube from the reagent lysis 
tube of each complement component and 
the 100% lysis tube. The corrected OD for 
each of thereagent lysis tubes was divided 
by the sorrected. OD value for the 100% 
lysis tube ta.give the percent reagent lysis. 
The percent reagent lysis in our studies ran 
5% or less. 


assay for C1, C4, and C2 


Cellular reagents EACdhu, EACIgp, 
and EAGlgpShu-for assays of C1, C4, and 
C2 were-washed, and the concentration of 
cells adjusted to 1 x 10% cells per milliliter 
by means of a spectrophotometer as pre- 
viously deseri»ed. An additional control for 
complement.color was added to the assays 
for all three «f these complement compo- 
nents to-allow: for the color inherent in the 
reageni,guin«a pig complement ethylene- 
diaminotetrascetate (EDTA). A volume of 
0.2 mL of Gi-GVB* was added to the 
reagen lysis tubes for each of the three 
complement components, and a volume of 
0.8 mL was anded to the spontaneous lysis 
tube and complement color tube. A 100% 
lysis tube wes included for each of the 
three cellular reagents. 

Serial dilutions of the corneal eluates 
were made wih G1-GVB*- to give dilutions 
of 1:106 to 1:12,800. A volume of 0.2 mL of 
each dilution was dispensed in triplicate to 
the labeled tubes. For the determination of 
C1, 0.2 mL of -ellular reagent EAC4hu was 
added tozal! tubes in the test set except the 
tube for compeement color. For determina- 
tions of C4, 32 mL of cellular reagent 
EAClgpewas added to all tubes in the test 
set except the tube for complement color. 
The tubes were incubated in a 30 °C water 
bath fer20 manetes with oecasional shak- 
ing to preventsettling of cells. A volume of 
0.2 mL cf reeenstituted C2hu reagent was 
added tc all esrneal sample tubes and the 
reagent lysis tubes for assays of both C1 
and C4. The tebes were then incubated for 
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ten minutes at 30 °C. For the assay of C2, 
0.2 mL of the cellular reagent, EACIigp4hu, 
was added to the corneal sample tubes. 
These tubes were incubated in a water 
bath at 30 °C for t,,,, (indicated on cellular 
reagent bottle) plus one minute with occa- 
sional shaking. The tubes for assay of all 
three complement components were re- 
turned to the ice bath. A volume of 0.2 mL 
of 004M EDTA-GVB was added to each 
corneal sample tube and reagent lysis tube 
in the C1 and C4 assays, and 0.4 mL of the 
buffer was added to the reagent lysis and 
corneal sample tubes in the C2 assay. 
Reconstituted guinea pig complement 
EDTA (1/12.5) in a volume of 0.2 mL was 
added to the reagent lysis, complement 
color, and corneal sample tubes for all three 
assays. The tubes were incubated at 37 °C 
for 60 minutes with occasional shaking. 
The tubes were then placed in an ice bath 
and 2.8 mL of distilled water was added to 
the 100% lysis tube and 2.0 mL of cold 
normal saline was added to all other 
tubes. 

Optical density readings at 415 mp were 
obtained after centrifugation. The cor- 
rected OD of each dilution was found by 
subtracting the OD of the reagent lysis 
tube from the OD of each dilution in the 
test assay. The corrected OD of 100% lysis 
was calculated by subtracting the OD of 
the complement color tube from the OD of 
the reagent lysis tube and then subtracting 
this difference from the OD of the 100% 
lysis tube. Other calculations were the 
same as the asays for C3, C5, C6, and C7. 

As an additional control, disodium 
EDTA was added to the corneal eluates to a 
final concentration of 10 mmole prior to 
the hemolytic assays. Hemolytic comple- 
ment activity was abolished in the corneal 
eluates mixed with EDTA before incuba- 
tion with the sensitized sheep RBCs for all 
seven compiement components studied. 

To obtain estimates of the hemolytic 
activity of complement components in the 
cornea, the assumption was made that the 
hemolytic activity in a given corneal vol- 
ume was approximately the same as the 
hemolytic aztivity in a corresponding vol- 
ume of eluting fluid, with the same 
approach and formula that has been pre- 
viously applied to corneal immunoglobu- 
lins.’ The hemolytic activity of C1, C4, C2, 
C3, C5, C6, and C7 in corneal tissue was 
calculated from the following formula: 


Ca = ((W + VI/W) Cb 


where Ca is. the hemolytic activity in CH, 
units per gram of tissue; Cb is the hemolyt- 
ic activity in CH,, units per milliliter of the 
eluting fluid; W is the weight of the tissue 
in grams; and V is the original volume of 
the eluting fluid in milliliters. Because the 
specific gravity of the cornea is approxi- 
mately 1, weight and volume were consid- 
ered interconvertible. 

Blood samples were collected from ten 
normal human volunteers on two separate 
occasions. The blood was allowed to clot 
and then was centrifuged at 1,200 rpm to 
separate the serum. On one occasion, the 
serum of each volunteer was assayed for 
hemolytic activity of C3, C5, C6, and C7. 


Because it was technically. impossible to 
perform assays or all seven complement 
components on the same serum on the 
same day, the serum of each volunteer was 
obtained on another occasion and assayed 
for hemolytic activity of C1, C4, and C2. 
After collection, the serum was kept on ice 
unti) processing. Serial dilutions of the sera 
were made in G1-GVB*, ranging from 
1:1,000 to 1:128,000 for C2 and C3 assays 
and 1:10,000 to 111,280,000 fer C1, C4, C5, 
C6, and C7 determinations. The sera were 
assayed in the same manner as the corneal 
eluates for each complement component. 
Disodium EDTA added to sera before incu- 
bation with the sensitized sheep RBCs 
abolished hemolytic activity for all seven 
complement components studied. 

Fer each complement component, the 
mean hemolytic activity in CH., units per 
gram of corneal aissue was then compared 
with the mean hemolytic activity in CH,, 
units per milliliter of serum to determine 
the percentage of complement activity in 
corneas relative t serum. 


RESULTS 


The hemolytic activities of the do- 
nor corneas and sera are shown in 
Tables 1 to 3. The mean hemolytic 
activities + SEM (N = nine pairs of 
corneas) in CH, units per gram of 
corneal tissue were as follows: 
4,113 + 787 forCl, 19,889 + 4,763 for 
C4, 3,996 + 1,089 for C2, 1,427 + 271 
for C3, 11,040+ 2677 for C5, 
28,640 + 9,578 for C6, and 
45,093 + 11,402. for C7. The mean 
hemolytic activities + SEM (N = ten 
sera) in CH,, anits per mililiter of 
sera were as follows: 130,285 + 26,109 
for Cl, 278,853 + 49,661 for C4, 
14,395 + 2,789 for C2, 20,867 + 4,536 
for C3, 100,645 + 13,944 for C5, 
259,596 + 55,942 for . C6, and 
226,075 + 65,487 for C7 

For each complement component, 
the mean hemelytie activity in CH,, 
units per gram of corneal tissue was 
then compared with the mean hemo- 
lytic activity in:CH,, units per millili- 
ter of sera, ard the percentages of 
complement activity in cerneas rela- 
tive to sera were as follows: 3.2% for 
Cl, 7.1% for C4. 27.8% for C2, 6.8% for 
C3, 10.9% for ©5, 11.0% for C6, and 
19.9% for C7. 


COMMENT 


In a previous:report, normal human 
doner corneas were found to contain 
Clq, C3, C4, ane C5 by direct immuno- 
fluorescence.* Ia the same study, gel 
double diffusion was used to demon- 
strate Clq, C3, C4, C5; as well as 
properdin and properdin factor B. In 
the present report, hemolytic comple- 
ment activity was found in the cornea 
for Cl, C4, C2, 23, C5, C6, and C7. To 
our knowledge, the presence of C2, C6, 
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Table 3.—Hemolytic Titers (CH,, Units/mL) of Sera From Ten Volunteers 


18,285 






c3 c5 cé c7 
3,556 92,307 492,308 480,000 








and C7 in the cornea has not been 
reported. Assays of hemolytic activity 
measure complement in arbitrary 
activity rather than absolute protein 
units. Unlike radial immunodiffusion, 
hemolytic: assays measure comple- 
ment function and do not measure 
inactive breakdown products. Hemo- 
lytic assays of complement function 
are sensitive, precise, reproducible, 
and convenient.’ 

For each complement component, 
the mean hemolytic activity in CH,, 
units per gram of corneal tissue was 
compared with the mean hemolytic 
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Ophthalmol 95:2222-2225, 1977. 
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Alternate pathway activation of complement ina 
Proteus mirabilis ulceration of the cornea. Arch 
Ophthalmol 96:1659-1661, 1978. 

3. Mondino BJ, Ratajezak HV, Goldberg DB, et 
al: Alternate and classical pathway components 
of complement in the normal cornea. Arch Oph- 
thalmol 98:346-349, 1980. 
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3 61,146 174,545 17,778 9,057 47,059 120,008 92,308 
5 102,673 112,941 35,888 35,555 137,143 488,235 197,938 
7 276,259 376,471 14,014 39,587 101,053 564,706 342,857 
8 53,932 197,938 8,205 37,282 112,941 210,98% 101,053 
9 53,333 80,000 6,000 10,213 48,485 457,377 84,956 
10 30,573 264,828 15,000 15,483 59,259 140,146 70,072 
Mean + SEM 130,285 278,863 14,395 20,867 100,945 259,696 226,075 
(N = 10) +26,109 +49,661 +2,789 +4,536 +13,944 +55,942 +65,487 


activity in CH,, units per milliliter of 
sera. The percentages of complement 
activity in corneas relative to sera 
were as follows: 3.2% for C1, 7.1% for 
C4, 27.8% for C2, 6.8% for C3, 10.9% for 
C5, 11.0% for C6, and 19.9% for C7. The 
largest complement component is Cl, 
which occurs as a trimolecular com- 
plex having an estimated molecular 
weight of 647,000.° This complement 
component had the lowest hemolytic 
activity in corneas relative to sera. 
The large size of C1 may restrict its 
diffusion into the cornea. A previous 
study with use of direct immunofluo- 
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rescence detected Clq only in the 
peripheral cornea.? On the other hand, 
complement components with lower 
molecular weights, like C2 and C7, had 
the highest hemolytic activities in cor- 
neas relative to sera. These findings 
suggest that molecular weight is a 
factor in determining the concentra- 
tion of complement components in the 
cornea. 

When pathological specimens of 
perforated corneas are available at 
keratoplasty, the hemolytic activities 
in these specimens for various comple- 
ment components can be compared 
with the mean hemolytic activities 
found in the normal human donor 
corneas in this study. Correlations also 
can be made with immunoglobulin 
concentrations in normal and patho- 
logical corneal specimens. In this way, 
it may be possible to determine if 
various complement components are 
being consumed in corneal diseases 
and the pattern of their corsump- 
tion. 
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Involutional Blepharoptosis 


A Histcpathological Study 


Richard K. Dertzbach, MD, Francis C. Sutula, MD 


® Nineteer eyelids were examined his- 
tologically in cases of involutional blepha- 
roptosis. Aponeurogenic. defects were 
demonstratee in the majority of cases. A 
revised classification of acquired blepha- 
roptosis, andthe procedure ef choice for 
the correctien of this entity are dis- 
cussed. 

(Arch Ophtaaimol 98:2045-2049, 1980) 


While congenital blepharoptosis has 

been well studied histopathologi- 
eally'* and its relatively predictable 
repair elucidated by Berke! and 
Beard,**""""s) the acquired variety 
has not been investigated as exten- 
sively, It was not until the recent work 
by Jones et 2!’ and Paris and Quickert* 
that the cause of the involutional type 
was postulaxed to be a disinsertion or 
dehiscence cf the levator aponeurosis. 
Repair of the aponeurotic defect has 
had variable success, and two authors 
have reported a high rate of unsatis- 
factory results.® In fact, a well-con- 
ducted stud using an anima: model? 
failed to demonstrate a permanent 
blepharoptozis when only the levator 
aponeurosis was disinserted. There- 
fore, there seems to be something 
incomplete n our understanding of 
the derangement that leads to this 
condition. The purpose of this article 
is twofold: #1) to define more clearly 
the entity of involutional blepharopto- 
sis througk histological specimens 
from patien:s with this condition and 
(2) to apply -his information elinically 
and evaluate the results. 


METHODS 


Histologica. sections were obtained from 
19 lids of 1% patients who fulfilled the 
following criteria for involutional blepha- 
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roptosis of the disinsertion-dekiscence 
type. 


Characteristics of Involutionak 
Blepharoptosis of the 
Aponeurogenic Type 

1. Acquired 

2. Older age group 

3. Possible precipating factors 
Intraocular surgery 
Ocular inflammation 
Topical steroid administration 

4. Good levator function (usually 
12 mm or greater) 

5. High upper eyelid crease 

6. Thin upper eyelid (occasionaliy) 


Careful documentation was made as to the 
factors listed as follows: 


Blepharoptosis Examination 
1. Eyelid level relative to limbus and 
pupil (drawing) 
. Vertical palpebral fissure height 
. Margin-reflex distance” 
. Upper eyelid crease height 
Levator function 
. Extraocular muscle movemenis 
. Corneal sensitivity 
Bell's phenomenon 
. Jaw-wink phenomenon (congenital) 
. Basic secretion test 
. Edrophonium chloride test 
(acquired) 
. Phenylephrine hydrochloride 
eyedrop test 
13. Photographs (primary positioa, 
upgaze, and downgaze) 


pė ara 
POD DN How 


pt 
wo 


These patients had an acquired blepharo- 
ptosis of 2 to 6 mm with good ‘evator 





funetion (usually 12 mm or greater). The 
upper eyelid crease of the involved eyelid 
was. substantially higher than on the unin- 
volved side or, in the bilateral cases, higher 
than 10 mm from the eyelid margin, 

All surgery was performed by the anteri- 
or approach. The skin was: incised at the 
level of the superior tarsal border and 
undermined superiorly and inferiorly. A 
specimen, 3 mm. horizontally and 12 to 15 
mm vertically, was obtained from the cen- 
tral portion of the eyelid and included all 
the remaining layers. The anterior layer of 
the specimen wes the orbicularis muscle, 
and the posterior layer was the palpebral 
conjunctiva. In seme cases an incision was 
made between the pretarsal and preseptal 
portions of the erbicularis. muscle. These 
muscles were then carefully undermined to 
expese the underlying structures. The 
suborbicularis fascial plane was left undis- 
turbed. No cotten-tipped applicator was 
usec for blunt dissection to eliminate the 
possibility of creating an iatrogenic defect. 
The inferior portion of the biopsy specimen 
included the superior 1 to 2 mm of the 
tarsus. The specimen extended superiorly 
12 to 15 mm from that point (Fig 1). The 
biopsy site was dosed with a running 6-0 
plain catgut suture (Fig 2). The distal end 
of the aponeurosis was then sutured to the 
anterior tarsus, approximately 5 mm below 
the superior tarsal border (Fig 3). The 
eyelid crease was formed at the time of 
skin closure. 

The four corners of the specimen were 
sutured to aluminum foil and placed in 
formaldehyde solution (Fig 4). Longitudi- 
nal sections were made and stained with 
hematoxylin-eosin, Masson’s trichrome, 
and PAS. 

Light microscepic examination was per- 
formed. Conjunctiva, tarsus, Müller’s mus- 
cle, the vascular arcade, levator aponeuro- 
sis, and the orbicularis muscle were identi- 
fied. 

Control specimens were taken to demon- 
strate that normal anatomical relation- 





Fig 1.—Left, Distal end of aponeuresis (D Apon) and superior tarsal border (STB) after 


suborbicularis plane was dissected: intervening tissue is Müller's muscle. Right, Biopsy 
site extends from superior tarsal border (STB) to above distai end of aponeurosis (D 


Apon) (original magnification x 0.8). 
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Fig 2.—Biopsy site (BxS) being closed with 
running suture. Superior tarsal border 
(STB) is shown (original magnification 
x 0.5). 








Fig 3.—Distal end of aponeurosis is 
sutured onto tarsus. 





Fig 4.—Biopsy specimen (Bx) sutured to 
aluminum foil (F) to assure retention of 
proper anatomical relationships during fix- 
ation (original magnification x 0.5). 
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Fig 5.—Control specimen: anterior (A), Fig 6.—Control specimen: anterior (A), 
posterior (P), orbicularis muscle (Orb), posterior (P), orbicularis muscle (Orb), 
levator aponeurosis {Apon}, tarsus (T), levator aponeurosis (Apon), Müller s mus- 
and conjunctiva (C). Arrowhead indicates cle (M), vascular arcade (V), tarsus (T), 
junction of aponeurosis and tarsus. Arrow and loose connective tissue (LCT) (Mas- 
indicates junction of aponeurosis and con- son's trichrome, original magnification 
nective tissue septa between orbicularis. x3). 

(Masson's trichrome, original magnifica- 

tion x4). 





Fig 7.—Study specimen: orbicularis mus- Fig 8.—Study specimen: orbicularis mus- 
cle (Orb), tarsus (T) loose connective cle (Orb) and distal end of aponeurosis 
tissue (LCT), anterior (A), posterior (P), (Apon); anterior (A) and posterior (P) 
and conjunctiva (C). Notice absence of (Masson's trichrome, original magnifica- 
levator aponeurosis (Masson's trichrome, tion x 10). 

original magnification x 7). 
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Fig 9.—Left, Study specimen shows levator disinsertion: antericr (A), posterior (P), 





tarsus (T), conjunctiva (C), distal end of aponeurosis (Apon), Müller's muscle (MM) 
(Masson's trichrome, original magnification x 12.5). Right, Study specimen: anterior 
(A), posterior (P), Müller's muscle (M), tarsus (T), aponeurosis (D Apon) (Masson’s 


trichrome, original magnification x 1.5). 
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*R indicatessight; L, left; SI, satisfactory improvement; SU, specimen unsatisfactory; MI, minimal 


improvement. 
FOR indicates observed in operating room. 


ships could bepreserved with proper atten- 
tion to hiopse technique. Eleven controls 
were obtained from three soarces. These 
sources were cadavers (seven specimens), 
an exerterasion (one), and congenital 
blepharoptosis (one bilateral and one uni- 
lateral) ¥ull-chickness sections of the cad- 
aver specimeas were made to verify the 
normal anatemical relationships of the 
upper eyelid -Fig 5). These were repeated 
(in the same eyelid) after the skin was 
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undermined (Fig 6) and again after the 
orbicularis layer was dissected. The ana- 
tomical relationships were found to be 
unchanged. This indicated that our method 
of obtaining biopsy specimens was unlikely 
to create artifacts. Each control specimen 
also was sectioned longitudinally and 
stained with hematoxylin-eosin, Masson’s 
trichrome, and PAS before being studied 
with light microscopy. 

Preoperative and postoperative photo- 


graphs of each patient were taken in pri- 
mary position, downgaze, and upgaze so 
that results of this method of blepharopto- 
sis correction could be evaluated. 


RESULTS 


Our cadaver studies suggested that 
excessive suborbicularis manipulation 
could falsely elongate the relation- 
ships superior to the tarsus. Thus, we 
retained a thin layer of orbicularis 
muscle anterior to the aponeurosis 
when acquiring our biopsy samples. 
However, specimens taken so that the 
anterior layer would be continuous 
orbicularis muscle sometimes resulted 
in sections entirely inferior to the 
distal end of the aponeurosis. This 
showed the absence of aponeurosis 
between the orbicularis and Miiller’s 
muscle (Fig 7) and suggested that 
disinsertion had occurred and that it 
was at least as great as the vertical 
length of the specimen. A second spec- 
imen taken higher could demonstrate 
the distal end of the aponeurosis (Fig 
8). 

Without violating the previously 
mentioned principle of avoiding ex- 
cessive suborbicularis manipulation, 
we achieved a plane beneath the orbi- 
cularis muscle in which loose connec- 
tive tissue remained anterior to the 
aponeurosis. In such a manner we 
could incise horizontally the orbital 
septum and extend our biopsy speci- 
mens superiorly to include the distal 
aponeurosis. 

Nineteen eyelids from 11 patients 
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Fig 10.—Preoperative bilateral (left, top and center) and unilateral (left, bottom) 








involutional blepharoptosis patients. Postoperative results (right, top, center, 


and bottom). 


were examined histologically. In four 
of the 19 eyelids, the initial biopsy 
sample did not extend to the aponeu- 
rotic disinsertion observed later dur- 
ing the operation. Therefore, a second 
more superior biopsy specimen had to 
be taken. The specimens from two 
eyelids were altered in processing, 
thus making them unacceptable. 

Of the specimens from the 17 
acceptable eyelids, 12 (71%) showed 
histological evidence of aponeurotic 
disinsertion. Of these 12, ten showed 
direct and two exhibited indirect evi- 
dence of this defect. In the direct 
examples, normal anatomical relation- 
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ships of the more inferior structures 
(tarsus and Miiller’s muscle) with the 
distal end of the aponeurosis disin- 
serted superiorly were demonstrated 
in one continuous section (Fig 9) or in 
a second higher specimen (Fig 7 and 
8). In the indirect examples, the distal 
end of the aponeurosis was not seen, 
but its absence between the orbicular- 
is and the Miiller’s-tarsus layer, and 
for several millimeters above, strong- 
ly suggested this conclusion (as seen 
in Fig 7 alone without the superior 
biopsy sample). 

Two eyelids (12%) demonstrated at- 
tenuation of the aponeurosis. Speci- 


mens from three eyelids (17%) were 
inconclusive for or against disinser- 
tion of the aponeurosis. 

Gross anatomical defects noted at 
the time of surgery correlated well 
with the previously cited histopatho- 
logical findings (Table). In all cases in 
which reinsertion or tucking of the 
aponeurosis was performed, improve- 
ment occurred (as measured by 
increased palpebral fissure width, 
increased margin-reflex distance, and 
symmetry). Seventeen (89%) of 19 
showed a satisfactory result (Fig 10). 
In the remaining two eyelids (11%) the 
improvement was minimal. In no case 
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was the blepharoptosis meade worse or 
unchanged. Eowever, one diabetic 
patient with a satisfactory elevation 
of both upper eyelids experienced cor- 
neal exposure problems taat necessi- 
tated a levator recession on one side. 
This was the ənly patient to undergo 
reoperation. 


SOMMENT 


Previous istopathological stud- 
ies'*""" have not attempted to show 
changes in iHe relationships of the 
structures of the upper eyelid, but 
rather have examined the excised tis- 
sue iselated “rom its strroundings. 
These «studies. emphasized primarily 
the findings x congenital blepharo- 
ptosis but ineladed a few vases of the 
acquired variety. In the sdecimens of 
Berke and Wadsworth, light micros- 
copy showed <bundant striated fibers 
in the devator of the aequired group. 
Hornbiass et a" used elec-ron micros- 
copy te show preservation of the tubu- 
lar systems and mitockondria but 
found some mild attenuetion of the 
myofilaments. In both of these 
studies, the srecimens were far proxi- 
mal in the levztor to whera we believe 
the pathologimchanges eccur. Moreov- 
er, in neither of these studies was 
there an attempt to subelassify the 
cases of acquired blepharoptosis. 
Thus, it is impossible to know how 
many of thea cases represent the 
involutional type of blepharoptosis 
described here as opposed to traumat- 
ic, mechanical. myogenic, and neuro- 
genic types. Paris and Quickert® did 
examine histe#athological y the distal 
end of the lewetor aponeurosis but not 
its relationship to the cther eyelid 
structures. 

Based on the findings im our study, 


sow, WE have reached the following conclu- 


sions. 


Etiology of involutianal 
Biepharoptosis 


` Almast all ač our cases proved to be 
< elearly of aponeurotic orig-n. Further- 
more, the clinseally observed charac- 
teristics of this type of blepharoptosis 
preopetatively correlated well with 
the operative and histolegical find- 
ings. In those-cases proved histopatho- 
logicaily to be of aponeurogenie ori- 
gin, the majority (12/14) were of the 
aponeurotic dizinsertion type. 


Classification of Involutional 
Biepharoptosis 


The elassifieation of blesharoptosis 
by Beard*rr 76 greatly helps our 
understandin@of the variety of causes 
that lead to this conditior. However, 
the subsequens works of Jones et al’ 
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and Paris and Quickert* and this arti- 
cle suggest some revision. Presently, 
involutional (senile) blepharoptosis is 
a subheading of myogenic acquired 
blepharoptosis. We find that a consid- 
erable number of cases confined to 
this category have disinsertion of the 
aponeurosis and that this is the basic 
causative factor. We, therefore, sug- 
gest a modification of Beard’s classifi- 
cation wherein the aponeurogenice ori- 
gin is acknowledged. Our modification 
consists of the following addition: 


Acquired Blepharoptosis 
Neurogenic 
Myogenic 
Traumatic 
Mechanical 
Aponeurogenic 


We believe that the aponeurogenic 
(eg, disinsertion) type may not be 
limited entirely to the acquired cate- 
gory. We and others” have observed 
faulty insertion of the aponeurosis on 
a congenital basis, but this is beyond 
the scope of this article. 


The Role of Müller's Muscle 


Our histopathological studies concur 
with those of Kuwabara et al and 
Collin and co-workers,” in that Mül- 
ler’s muscle remains essentially nor- 
mal in involutional blepharoptosis. In 
a few specimens there seemed to be a 
decreased number of fibers distally, 
but this was not a consistent finding 
in those patients demonstrating this 
type of blepharoptosis. 


Location of the Disinsertion 


The most common location of the 
distal aponeurosis was just beneath 
the distal end of the orbital septum. 
The next most frequent site was just 
inferior to this point; rarely was it 
superior. Miiller’s muscle was identi- 
fied in the space between the superior 
border of the tarsus and the distal 
aponeurosis. This was appreciated 
both clinically and histologically. This 
finding has two applications: (1) It is 
helpful in locating the disinsertion 
during surgical repair, and (2) the 
septal attachment might exert some 
minimal “checking” effect that might 
be a factor in limiting the disinser- 
tion. 


The Precedure of Choice 
(Fitting the Surgical Procedure 
to the Anatomical Defect) 


Involutional blepharoptosis is a spe- 
cific clinical entity readily identified. 
Our study offers histopathological 
confirmation of the observations of 
Jones et al’ and Paris and Quickert* in 
which the anatomical defect is a disin- 
sertion of the levator aponeurosis 


from its tarsal insertion. No studies 
show pathologie changes in the poste- 
rior layers (tarsus and Miiller’s mus- 
cle) to account for this cordition. Thus, 
the procedure of choice would be the 
Quickert procedure* > or a mod- 
ification thereof, in which the end of 
the aponeurosis is reattached to the 
anterior surface of the tarsus.“ 

It follows that certain operations, 
such as the Fasanella-Servat proce- 
dure, in which a conjunctival-tarsal- 
Miiller’s muscle excision is performed, 
would be inappropriate for aponeu- 
rogenic blepharoptosis. In involutional 
blepharoptosis the defect is clearly 
defined; aponeurotic reattachment cor- 
rects the specific abnormality and pro- 
duces a satisfactory clinical result. 


This study was supported in part by Public 
Health Service research grant E¥-0039 from the 
National Eye Institute, National Institutes of 
Health, Bethesda, Md. 

Arthur 8. Grove, MD; Guillermo de Venecia, 
MD; Lorraine Balestreri; and Lorraine Boyle 
gave their assistance in this study. 
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Intraocular Penetration of Sisomicin in Rabbits 


Bishara M. Faris, MD; Sharbil Fahd, MS; Ghassan Khuri, MD; Ibrahim Kuraydiyyah, MD; Marwan Uwaydah, MD 


® The intraocular penetration of sisomi- 
cin, an aminoglycoside antibiotic, was 
studied in 47 normal rabbits following 
subconjunctival and/or intramuscular 
(IM) injections. Sisomicin levels were 
determined in the cornea and the aqueous 
humor of the injected eye as well as in the 
aqueous of the fellow eye by means of the 
cylinder-plate bioassay technique. When 
the IM route alone was used, the eye 
tissue concentrations remained negligi- 
ble. One hour after subconjunctival injec- 
tion, highly therapeutic sisomicin concen- 
trations were achieved in the aqueous 
humor of both injected and fellow eyes, 
but the level dropped to very low concen- 


= -trations 12 hours after the injection. The 


concomitant administration of sisomicin 
intramuscularly and subconjunctivally re- 
sulted in a significant delay of the clear- 
ance of sisomicin from the eye tissues. 
The use of the combined subconjunctival- 


“IM regimen for administering aminoglyco- 


side antibotics needs further evaluation. 
(Arch Ophthalmol 98:2050-2052, 1980) 


Gisomicin, an aminoglycoside anti- 

biotic produced by Micromono- 
spora myoensis, has been. reported to 
exert bactericidal action against a 
wide variety of Gram-negative bacilli, 
including Pseudomonas. aeruginosa, 
and staphylococci.'* Susceptible or- 
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ganisms are largely inhibited by 
sisomicin concentrations in the range 
of 0.1 to 2.0 ng/mL. Cross-resistance 
with gentamicin and tobramycin. oc- 
curs frequently, but is incomplete.‘ In 
man, the peak serum level attained 
after an intramuscular (IM) injection 
of 1.0 mg/kg of body weight is about 
4.0 pg/mL, which is considered thera- 
peutically effective against suscepti- 
ble pathogens. The efficacy of sisomi- 
cin in the treatment of systemic 
bacterial infections has been demon- 
strated.” However, its potential role 
as a therapeutic agent in eye infec- 
tions is yet to be determined. This 
study evaluates the intraocular pene- 
tration of sisomicin in normal rabbits 
following subconjunctivally and/or in- 
tramuscularly administered injec- 
tions. 


MATERIALS AND METHODS 


Experiments were performed on a total 
of 47 albino and pigmented rabbits rang- 
ing in weight between 1.14 and 266 kg. 
They were divided into four groups of 
comparable weight. Group 1 consisted of 12 
rabbits, each of which received an IM 
injection of 1 mg/kg of sisomicin every 
eight hours. A total of three doses was 
administered, the last one being one hour 
prior to the collection of aqueous humor, se- 
rum, and cornea samples. Group 2 consisted 
of 12 rabbits, each of which received a 
20-mg injection of sisomicin subcorjuncti- 
vally in the left eye one hour before col- 
lecting the samples. Group 3 consisted of 12 
rabbits that were treated similarly to those 
in group 1, but that received an additional 
20 mg of sisomicin subconjunctivally in the 
left eye one hour prior to sampling the 
tissues. Group 4 consisted of 11 rabbits, 
each of which received a 20-mg injection of 
sisomicin subconjunctivally 12 hours prior 





Table 1.—Sisomicin Concentrations in Aqueous Humor, Cornea, and Serum 
One Hour After Third Dose Administered intramuscularly* 


` Aqueous OS, Aqueous OD, Cornea OS, 
Rabbit/Color; pg/mL} pg/mL pg/g 


â sE ga r 


Serum, pgsmL 
10.50 


Ta x 7 1 00 

0. 3 0.15 8 a 2.75 

0.18 0.20 1.35 

aE 5 > 2 115 

11/A Si: 14 1 25 

12/A 0.17 a n 1.30 
*Dose of 1 mg/kg at eight-hour intervals. 


TA indicates albino; P, pigmented. 
UD indicates undetectable concentration. 
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to the removal. of the tissue semples. The 
procedure fer administering the antibiotic 
and for electing aqueous humor and 
serum have been described previously.* 

After sareplire the aqueoas, the cornea 
-Was removec with a No. 6 
trephine. [twas washed by a jet of distilled 
water, was clotted twice on an absorbing 
paper, and was weighed and stered at —20 
"C-O the dey a the antibiocic level assay, 
samples were homogenized in 2 mL 
of phosphat buer solution at pH 8 for 
three to four minutes at aroanc 6,000 rpm 
with use of tightly fit homogenizer tubes 
immersed in-cold water. 

Siscmicin soncentrations im the serum, 
aqueous humer of both eyes, and cornea of 
the left eye were determined by the eylin- 
der plate bicassay technique with Staphy- 
lococeas epioermidis ATCC 12228 as the 
test organism and antibiotic medium No. 
11 for both base and seed layers. Whenever 
appropriate, the aqueous. humer samples 
were diluted with an equal volume of phos- 
phate buffer-solution, pH 8.€ When sam- 
ples failed te preduce an inhibition zone, 
the concentration. was reported as “unde- 
tectabie.” The significance of the data was 
evaluated with Student's ¢ test, taking the 
interval of sinifieance to be at P < .05. 


RESULTS 


‘The resuits obtained cn the four 
groups of rabbits are outlined in 
Tables 1 to 5. Iutramuscularly admin- 
istered sisomicin failed te produce a 
therapeutically effective concentra- 
tion in the eye tissue tested (Tables 1 
and 5). 

With subeonjunctival sisomicin ad- 
ministration, mean concentrations at 
one hour were 27.8 and 3.2 pg/mL in 
the injected and fellow eye, respec- 
tively. The concentrations in the cor- 
nea of the injected eye were variable; 
in seven of 12 rabbits they were ele- 
vated (Tables Zand 5). Twelve hours 
after the subconjunctiva’ injection, 

the mean aqueeus sisomiein concen- 
tration was {78 ug/mL in the injected 
eye and undetectable in corneal tis- 
sues and mest ef the aqueous humor 
samples of the fellow eye (Tables 3 
and 5) 

When sisemiein was administered 
concomitantiy by subconjuactival and 
IM routes, the trough aqueous sisomi- 
cin concentration in the injected eye 
12 hours after subconjunczival injec- 
tion was 1.95 pg/mL, a level signifi- 
cantly higher than that obtained after 
subconjunctival injection alone (0.78 
pg/mL); P < .05 (Tables 4 and 5). 


COMMENT 


Currently ased aminoglycoside an- 
tibioties, suh as gentamicin and 
tobramycin, fail to reach rormal eye 
tissues in therapeutically effective 
concenirations fellowing IM adminis- 
tration.*"° A'though better penetra- 
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Table 2.—Sisomicin Concentrations in Aqueous Humor and Cornea 
One Hour After Subconjunctival Injection Inte Left Eye* 



















Aqueous Aqueous Cornea : 
Rabbit/Color} (injected Eye), pg/mL (Control Eye), .g/mt (injected Eye), ug/g 


A a a a 





7/P 24.80 2.36 - 23.60 
1/P A - 4 


1 18.00 1.90 05.90 
12/P 36.00 7.60 UD ; 
*Dose was 20 mg. 


fA indicates albino; P, pigmented. 
UD indicates undetectable concentration. 










Table 3.—Sisomicin Concentrations in Aqueous Humor and Cornea in Rabbits 
12 Hours After Sabconjunctival Injection Into Left Eye* 


Aqueous Aqueous Cornea 


u: 
Rabbit/Colort (Injected Eye), pg/mL (Control Eye), g/mL (injected Eye), ug/g i 
| 
: 
12/A 0.60 0.11 UD 
*Dose was 20 mg. 


fA indicates albino; P, pigmented. 
UD indicates undetectable concentration. 






























Table 4.~Sisomicin Concentrations in Aqueous Humer, Cornea, and 
Serum 12 Hours After Subconjunctival Injection in Rabbits 
Maintained on Three Doses* 








Aqueous of 
Rabbit/Color} injected Eye, ngémLt 


T/A 4.55 0.16 UD .18 
10/P 0.75 uD UD 0.16 
117P 0.43 uD 7.52 UD 


Aqueous of Control 
Eye, ag/mLł 


Cornea OS, 
ug/g} 


Serum, 
ug/ml 


















*Subconjunctival injection was 20 mg; rabbits were maintained cn 2 mg/kg every eight 
hours intramuscularly, for a total of three doses. 

TA indicates albino; P, pigmentec. 

}Sampies were collected 12 hours after the subconjunctival injectien and three hours after 
the last intramuscular dose. 
§UD indicates undetectable concentration. 
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1/1 hr after last dose of intramuscular 
injection of 1 mg/kg of sisomicin ev- 
ery 8 hr, for a total of 3 doses 

2/1 hr after subconjunctival injection of 
20 mg of sisomicin into the left eye 
3/12 hr after subconjunctival injection 
of 20 mg of sisomicin into the left eye 
4/12 hr after subconjunctival injection 

of 20 mg of sisomicin into rabbits 

maintained on 1 mg/kg intramuscu- 
larly every 8 hr, for a total of 3 doses 






















tion may be expected in the inflamed 
eye, the subconjunctival route is com- 
monly employed to secure adequate 
antibacterial effect at the site of 
infection. Because of the decline of 
antibiotic eye tissue concentrations 
after a single subconjunctival injec- 
tion, frequent dosage administration 
is required to produce well-sustained 
antibiotic concentrations. As it does 


i. Stewart D, Bodey G: In vitro activity of 
sisomicin, an aminoglycoside antibiotic, against 
clinical isolates. J Antibiot 28:149-155, 1975. 

2, Klastersky J, Myamubeya B, Vandenborre 
L: Antimicrobial effectiveness of kanamycin, 
aminosidin, B.B.—K 8, sisomicin, gentamicin and 
* tobramycin combined with carbenieillin or cepha- 
“+ lothin against Gram-negative rods. J Med Micro- 
biol T:465-472, 1974. 

3. Devand M, Kayser F, Huber U: Resistance 
of bacteria to the newer aminoglycoside antibiot- 
ies: An epidemiological and enzymatic study. 
J Antibiot 30:655-664, 1977. 

4, Waitz J, Moss E, Drube C, et al: Compara- 





Table 5.—Mean Sisomicin Concentrations in Aqueous Humor, 
Cornea, and Serum of Rabbits Following Subconjunctival and/or 
Intramuscular Injections 


Aqueous Aqueous Cornea 
(Left Eye), (Right Eye), (Left Eye), Serum, 
Rabbit Group/Treatment pg/mL pg/mL 29/9 pg/mL 


UD*-0.33 





27.80 





1.95 


*UD indicates undetectable concentration. 

+The serum level in group 1 was determined one hour after the last intramuscular injection, 
while that of group 4 was determined three hours after the last intramuscular injection. 
{Significantly higher than that of group 3 (P < .05). 


- 2052 Arch Ophthalmol—Vot 98, Nov 1980 



















UD-0.60 uD 2.507 








3.20 UD-105.90 








UD-0.45 uD UD-0.807 


not seem practical or feasible to 
administer subconjunctival injections 
more frequently than once every 12 to 
24 hours, the efficacy of such a dosage 
regimen may be less than desirable. 
The results obtained in this study 
suggest that the intraocular penetra- 
bility of sisomicin is similar to that of 
gentamicin and tobramycin.*" Even 
after three repeated IM injections, the 
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eye tissue concentrations remained 
essentially negligible. After subcon- 
junetival injections, highly therapeu- 
tic concentrations were achieved in 
the aqueous humor of the injected as 
well as of the fellow eyes. This signif- 
icance of sisomicin concentrations 
detected in the cornea, from the ther- 
apeutic standpoint, may be open to 
question. 

Twelve hours after single subcon- 
junctival injections, eye tissue concen- 
trations reached very low levels. The 
concomitant IM administraticn . of 
sisomicin seems to delay significantly 
the clearance of the antibiotic from 
eye tissues (P < .05). Presumably, this 
effect is caused by the establishment 
of a smaller blood-eye antibiotic con- 
centration gradient. These results jus- 
tify further evaluation of the com- 
bined subconjunctival-IM regimen for 
administering aminoglycoside anti- 
biotics clinically. 


Schering Corp provided the sisomicin used in 
this study. 


Nonproprietary Name and 
Trademark of Drug 


Sisomicin—Siseptin. 
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Aging of the Optic Nerve 


Clarisse L. Dolman, MD; Andrew Q. McCormick, MD; Stephen M. Drance, MD 


® Histologic studies were carried out on 
300 opiic nervee: covering ages from birth 
to 96 years. The optic nerve is small and 
nearly «unmyelinated at birth. It rapidly 
grows- and ‘becomes medullated. With 
advancing years, the leptomeninges and 
fibrousssepta-beeome broader and occupy 
an increasingly larger proportion of the 
cross-sectional area of the nerve, The 
axons progressively diminish, and this 
probably reffects: primarily a loss of gan- 
glion cells and would contribute consider- 
ably to reduced visual acuity in the older 
population. Other age-associated degen- 
<S erative changes: are corpora amylacea 

-vand lipefuscin iastrocytic cytoplasm. In 
the older population, scars, swollen 
axons, and Schnabel's cavernous degen- 
eration become common, indicating a 
high incidence oi vascular impairment. 

(Arch: Ophthaimo! 98:2053-2058, 1980) 


The optic nerve not only grows and 

matures after birth, but eventually 
undergoes specific changes attribut- 
able to. aging.' Several factors of these 
alterations were studied in the gener- 
al population in specimens collected at 
autopsy. 


METHODS 


Both eyes and: the attached optic nerves 
back te the foramina were remeved from 
150 cadavers, 15-representing each decade 
of life from ‘Birth to 96 years. The optic 
nerves were cul 1 to 2 mm behind the 
sclera, and the crass section of the nerves 
at this level und at the midpoint between 
globe and optic foramen was submitted for 
microseepy. Slides were stained with the 
combined Kliver~nematoxylin-eesin stain 
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for myelin sheaths and cellular detail, 
Holmes silver impregnation for axons, and 
Verhoeff's stain for connective and elastic 
tissue. The Bodian method, PAS, and Mas- 
son’s trichrome were additionally used in 
some instances. Microscopic sections of the 
globes and nerve heads sliced in the hori- 
zontal plane through the dise and macula 
were also prepared. 

The cause of death and other diseases 
and operations past and present were 
ascertained for all cases from the autopsy 
and clinica! protocols. A surprising number 
of persons who, judging from the state of 
their optic nerves, must have had visual 
abnormalities, even unilateral blindness, 
had no recorded ophthalmologic complaints 
and examination. Patients with scars, how- 
ever, invariably had a background of vascu- 
lar disease. The few specimens in which 
disease interfered with the factors chosen 
were excluded from the measurements. 


RESULTS 
General Anatomy of the Optic Nerve 


The optic nerve is a CNS fiber tract 
invested by pia mater, arachnoid, and 
dura mater and divided into bundles 
by fibrous and glial septa in which run 
the nutrient vessels. The central 
artery of the retina enters the nerve 
about 1 cm from the nerve head.?? The 
nerve near the globe differs from the 
more proximal portions by containing 
the central retinal vessels in the mid- 
dle; it is also larger in cross section 
and has broader connective tissue 
components. The arteries within the 
dural sheath have the thin muscle coat 
and internal elastica of cerebral ves- 
sels, while those outside have the stur- 
dier structure of systemic arteries 
with more muscle and elastic tissue. 
The myelin is of the central type and 
is contributed by the oligodendroglia. 
The other glial cells are microglia and 
astrocytes. The nerve fibers cross the 
sclera at the cribriform plate and 
become myelinated proximal to it. 


Size of the Nerves 


The size of the nerves was compared 
by calculating the area of the cross 
section. The longest and shortest 
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diameters within the pia mater were 
measured with a micrometer. These 
figures were averaged for each nerve, 
and half was taken as the radius for 
the formula mr. The nerve is round in 
the orbital portion and then becomes 
oval as it enters the cranial cavity. It 
bulges in the retrobulbar segment, 
and diameters here were consistently 
about one-eighth longer than at the 
midpoint. All measurements were tak- 
en at the latter level. Table 1 summa- 
rizes the results. The optic nerve is 
small at birth but grows very rapidly 
during the first years, after which the 
rate of growth slows markedly. Adult 
size is reached between 12 and 15 
years and remains reasonably con- 
stant thereafter. ‘Sylvester and Arit 
measured the diameters of the intra- 
cranial portion of the optic nerve by 
means of a specially built angled 
gauge using 30 premature and mature 
infants and 180 other patients of vary- 
ing ages from a hospital for mentally 
defective persons. Their figures 
showed a doubling in size from birth 
to 3 to 4 years and then a much slower 
increase until adulthood, which they 
designated as age 12 years (Table 1), 
by which time the brain is fully 
grown. Our smaller values can be 
accounted for by shrinkage daring 
paraffin treatment of the sections, 
the different. levels of nerve exam- 
ined, and the exelusion of the lepto- 
meninges. 

Studies in rats yielded similar 
results.’ The cross-sectional area in- 
creased little from five to ten days, 
then very rapidly between ten and 20 
days concomitant with myelination. 
Slow growth continued until adult- 
hood at 50 days. 


Cornective Tissue 


The observations on the connective 
tissue are set forth in Table 2 and are 
illustrated in Fig 1 to 3. The thickness 
of the dura and pia mater at the 
midpoint leve! of the nerve were mea- 
sured with a micrometer at the thin- 
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nest point in the circumference, and 
for each nerve, the width of six septa 
was measured and averaged. 

The dura mater doubles in thickness 
during the first year, doubles again 
between that point and adulthood, and 
then remains constant. The circumfer- 
ence, however, enlarges, resulting in 
redundancy of the membrane (Fig 2). 
This wrinkling becomes prominent 
when the subject is 60 to 70 years old 
and is particularly marked near the 
globe. Three patients more than 60 
years old had tiny dural calcifications, 
up to 4 mm in diameter. 

The subarachnoid space in youth 
contains only a few slender trabecu- 
lae, and the arachnoid membrane, 
which binds it and bears the arachnoid 
granulations, is thin and delicate. 
Starting in middle life and accelerat- 
ing during 60 to 70 years of age, the 
subarachnoid space fills with coarse, 
often rounded, later hyalinized, and 
sometimes calcified trabeculae (Fig 
2). The outer membrane thickens and 
the arachnoid granulations become 
more prominent and may sprout a 
fibrous core. 

The pia mater, fine at birth, doubles 
in thickness by 1 year, then gradually 
becomes heavier. When senescence is 
reached, it expands into a solid fibrous 
sleeve encircling the nerve. The septa 
are extensions of the pia mater reach- 
ing into the substance of the nerve 
and undergo identical changes (Fig 3). 
This is most dramatic in the retrobul- 
bar part of the nerve. 

The lamina cribrosa is very rich in 
elastic fibers,° but they also occur in 
the other connective tissue elements, 
particularly in the dura mater. Chil- 
dren have relatively little elastic tis- 
sue. During senescence, the elastic 
fibers increase, and this is especially 
prominent in the pia mater and septa 
of the retrobulbar optic nerve 
(Fig 4). 


Myelin 


The optic nerve of the newborn is 
nearly unmyelinated. The human op- 
tic nerve has been variously reported 
to be fully medullated at birth,’ at 10 
weeks, or at 3 months,’ or to progress 
with myelination only after 3 months.’ 
According to Bembridge’® and Na- 
kayama,” myelination proceeds from 
the brain toward the eye. Our nerves 
were collected to study age changes, 
not maturation of the nerve, and 
included specimens only at birth and 
at the age of 1 month, 2 months, 1 
year, and more. In the few specimens 
examined, myelination was noted to 
occur at the midpoint, earlier than in 
the retrobulbar segment; moderate 


Table 1.~Average Area of Cross 
Section of Optic Nerve 
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and Ari‘ 
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Area, 
sq mm Age 
0-6 mo 
3-4 yr 
7-10 yr 
Adult 


Area, 
sqmm 
4.27 
9.12 
9.76 
9.93 





Table 2.—Average Thickness of 
Fibrous Tissue Components 


Thickness, um 


ann 


Age Dura mater Pia Mater Septa 





myelination was present at 2 months, 
but the myelin sheaths did not seem 
heavy until the second year. Moore et 
al? reported that in the optic tract of 
kittens, 80% of axons were medullated 
at 4 weeks and about 100% at 12 
weeks, but the thickness of the myelin 
sheaths at 12 weeks was only half that 
of the adult cat. Hirose and Bass’ 
observed profuse proliferation of oli- 
godendroglia and a coincident explo- 
sive rate of myelinogenesis in the rat 
optic nerve between five and 20 post- 
natal days; both processes continued, 
albeit at a much slower pace, until 
adulthood at 50 days. 

In our specimens, the myelin 
seemed dense and thick by 4 years of 
age and remained so until the seventh 
decade was reached. At that time, 
sections stained for myelin became a 
little paler. This is not due to thinning 
of individual sheaths but rather to 
depletion in the number of fibers. In a 
few very old people, the myelin in the 
central part of the retrobulbar seg- 
ment had disappeared, producing a 
central area of pallor in the sections 
cut just behind the globe. Nothing 
remarkable was noted in the charts of 
these patients, and they had no clini- 
cal or histologic evidence of glauco- 
ma. 


Axons 


In childhood and the prime of life, 
the optic nerve is closely packed with 
more than a million axons. Oppel’ 
counted 1,186,172 myelinated fibers in 
the optic nerve of a 30-year-old 
healthy man. Of these, 21,351 were 
large, 69,984 were of medium size, and 
1,094,837 were small. Hughes and 
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Wassle,* using the electron miero- 
scope, found an average of 193,000 
axons in two cat optic nerves and 
constructed histograms, demonstrat- 
ing near the globe central packing of 
large macular fibers. 

We found that from 60 years 
upward, many nerves display a dimin- 
ishing density of axons (Fig 5). Sec- 
tions of 18 nerves at the midpoint 
level were stained with Holmes’ silver 
stain for axons, and the central areas 
were photographed at the same mag- 
nification. Two of these were from 15- 
and 20-year-old cadavers; the others 
were from patients older than 40 
years. A square window with sides of 
2 em was cut out of paper; this was 
placed on each picture, avoiding septa, 
and the axons were counted within. 
Counts ranged from 43 to 170 per unit 
of area, both young nerves having 
counts of 170. The remaining figures, 
plotting age against axonal counts, 
did not give a straight curve, but the 
general trend was a loss of axons with 
increasing age, and this became par- 
ticularly marked from 60 years up- 
ward. Autopsy autolysis did not per- 
mit efficient electron microscopy, and 
histograms could not be prepared, but 
there was no impressive selective loss 
of any fiber type. For these patients, 
the clinical charts noted no visual com- 
plaints. The globes were free from 
gross disease, but the ganglion cells 
seemed reduced in number. 

Vrabeč reported the presence of 
swollen axons in the nerve head at the 
level of the cribriform plate in individ- 
uals ranging in age from 46 to 80 
years, with numbers increasing in 
aged persons. This could be confirmed 
in this study. With the exception of 
one case of polyarteritis, none were 
seen in persons up to 65 years old. In 
the seventh decade, three fifteenths 
of cases were affected; in the eighth 
decade, five fifteenths; and eight fif- 
teenths each in the ninth and tenth 
decades were affected. These swell- 
ings appeared as pink, irregular struc- 
tures at the level of the cribriform 
plate in sections stained with hema- 
toxylin-eosin. They were particularly 
well demonstrated in Bodian’s prepa- 
rations, where their continuity with 
axons was obvious (Fig 6). 

Swelling of axons may be due to 
ischemia. The optic nerve at the level 
of the lamina cribrosa and proximal to 
it is particularly apt to suffer ischemic 
damage in the elderly because of 
insufficient perfusion through the 
posterior ciliary arteries. Glau- 
coma contributes to ischemia of the 
retrobulbar portion of the optic 
nerve, >03 initiates marked axonal 
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Fig 1.—Optic nerve at age of 15 years (left) and 65 years (right). Increase of 
fibrous tissue component in older patient (Verhoeff's stain, x 55). 





Fig 2.—@ptic newe near globe, age 65 years, same patient as in Fig 4.—Elastic fibers in septa, age 82 years (Verhoeff’s stain, 
Fig 1, right. Thiek wrinkled dura mater and round trabeculae in x 550). 
subaracnnoic spaee (Verhoetf's stain, x §5). 


Fig 3.~Septa and myelin sheaths at age of 15 years (left) and 69 years (right). Septa are wider, 
myelin sheaths paler in older patient (Klüver-hematoxylin-eosin, x 220). 
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Fig 6.—Swollen axons (arrows) in lamina cribrosa, age 87 years Fig 7.—Corpora amylacea (arrows) in optic nerve, age 65 years 
(Bodian’s method, x 550). (Kiliver-PAS stain, x 550). 


Fig 8.—Corpus amylaceum in optic nerve astrocyte, age 74 years. M, mitochondrion (left, x 5,600; right, x 33,400). 
es go a 
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Fig 9.—Lipofusxn pigment in optic nerve astrocyte. Same case as that in Fig 8. L, 
lipofuscin; M. metechondrion; N, nucleus (x 20,000). 





vernous degeneration, age 71 years (Verhoeff's stain, x 40). 








swelling, >=" and eventually leads to 
axonal loss." 

Swollen axons, however, are found 
consistently in certain locations of the 
human brain without any obvious con- 
tributing cause other than age% 
These axons are believed “dystrophic” 
because of degeneration of the cell 
body or, perhaps, transsynaptic de- 
generation. Miquel? foand similar 
dystrophic axonal swellings and even- 
tually necrosis of axons as a very 
common age-related change in the 
optic nerve of mice and attributed it 
to senescent neuronal loss. It is possi- 
ble, therefore, that some cases of 
axonal swelling in the optic nerves of 
man are caused by nonvascular, non- 
glaucomatous senile degeneration. 


Corpora Amylacea 


These refractile round or oval bod- 
ies are numerous in the aging nervous 
system. Virchow” called them “starch 
bodies” because iodine colored them 
blue. They stain positively also with 
Best’s carmine, methenamine silver, 
and PAS (Fig 7), suggesting that they 
are polyglucosans.* They are ultra- 
structurally inclusions ia the cyto- 
plasm of astrocytes, which are not 
membrane bound and which enclose 
organelles (Fig 8). Under high magni- 
fication, they are seen to consist of a 
feltwork of interlacing fibrils and 
resemble Lafora bodies, neuronal in- 
clusions in Unverricht’s myoclonus 
epilepsy that are also thought to be 
polyglucosans. Corpora amylacea are 
plentiful near the lamina cribrosa but 
are common also in other segments of 
the optic nerve, particularly at the 
periphery. They are reeognized as 
part of the aging process of the brain, 
and are numerous in the subpial or 
subependymal regions. In our series, 
these bodies were noted in two thirds 
of cases in the group aged 60 to 69 
years, two fifths in the 70- to 79- 
year-old group, two fifths in the 80- to 
89-year-old group, and three fourths 
in the 90- to 96-year-old group. The 
genesis of these inclusions is not 
known. They may represent a senes- 
cent metamorphosis of the glycogen 
normally present in astracytes. 


Lipofuscin 


The wear and tear pigment of post- 
mitotic cells, so abundant in the aging 
brain, cannot be easily seen in 
the optic nerve under the light 
microscope. Ultrastructurally, small 
amounts of this electron-dense mate- 
rial, sometimes mixed with paler 
droplets, surrounded by a single unit 
membrane, can be recognized in astro- 
cytic cytoplasm (Fig 9). 
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Other Lesions 

The following are not true age 
changes, but occur with such frequen- 
cy in the older age groups that they 
deserve mention in any discussion of 
senescence of the optic nerve. 

Vascular Degeneration.—Hyaliniza- 
tion of the arterioles, intimal fibrosis, 
and elastosis of small arteries were 
common in our series and were always 
associated with a history and autopsy 
finding of vascular disease. Thirty 
patients had focal sears with complete 
loss of axons, astrocytic gliosis, and 
marked thickening of the septa. All 
these patients had generalized arteri- 
osclerosis. 

Cavernous Degeneration.—Schnabel’s 
cavernous degeneration has been at- 
tributed to several causes, but particu- 
larly to glaucoma and vascular dis- 
ease." Giarelli et al* discovered 14 
cases among 1,381 autopsies, giving 
an incidence of 1%. The’average age 
was 87 years. In this series, three 
cases were found, one bilateral, the 
others unilateral, giving an incidence 
of 2%. Counting only the eighth and 
ninth decades, the incidence rose to 
10%. These patients were 71, 85, and 
87 years old and had no clinical history 
of glaucoma, although one of these 
patients had histologic cupping of the 
optic discs. The two others had evi- 
dence of general arteriosclerosis even 
though the vessels in the sections of 
optic nerve were normal. The caver- 
nous degeneration involved a segment 
or the greater part of the cross section 
of nerve (Fig 10) beginning at the 
cribriform plate and projecting back- 
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ward for a distance of 4 to 5 mm. The 
nerve beyond showed tract degenera- 
tion. 


COMMENT 


In the child, the optic nerve grows 
by enlargement of its individual com- 
ponents. In the infant, the axons are 
thin, the cells small, the membranes 
delicate, and the myelin sheaths just 
beginning to be laid down. Rapid 
growth occurs during the first year 
commensurate with the development 
and myelination of the brain. Be- 
tween 12 and 15 years, adult size is 
attained, and this remains fairly sta- 
ble during life. Other progressive 
changes, however, set in, at first very 
slowly, but gaining speed after 60 
years. The fibrous tissue covering and 
intersecting the nerve broadens and 
coarsens; the elastic tissue multiplies. 
Eventually, the nerve is encased by a 
compact heavy sleeve of leptomen- 
inges and a wrinkled dura mater. The 
fibrous septa encroach on the area 
occupied by the nerve fibers, yet the 
nerve remains the same size. In addi- 
tion to this, the fiber bundles become 
rarefied. In short, the older population 
experiences a progressive and often 
substantial outfall of axons in the 
optic nerve. 

Hogan and Zimmerman’ suggest 
that the condensed fibrous tissue of 
the septa impedes the diffusion of 
nutrients from the vessels to the 
axons and thus causes their depletion. 
We found, however, no direct relation- 
ship between the width of the septa 
and the density of axons within the 
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fiber bundles, and we would propose 
the following alternate explanations. 
The frequent presence of swollen 
axons at the nerve head points to local 
injury sustained by the axons in this 
area. A block to axoplasmic flow at 
this level has been postulated. Wirt- 
schafter et al? stopped axoplasmic 
flow and produced axonal swellings 
filled with cell organelles in the nerve 
head by proximal ligature of the optic 
nerve. In man, the swelling of axons 
in this particular area may be due to 
anoxic damage caused by faulty per- 
fusion through aging sclerotic vessels 
in a watershed zone, to glaucoma, or 
simply to old age. Diffuse loss of 
axons obviously may be caused by a 
variety of conditions, which may act 
singly or in conjunction. Since nerve 
cells perish in the brain as part of the 
aging process, it seems reasonable to 
assume that similar events take place 
in the eye. We could not carry out cell 
counts in the retina, but in the older 
eyes, the ganglion cells seemed less 
numerous. Failing visual acuity in old 
age is often solely attributed to opaci- 
ty of the media. However, both hear- 
ing and tactile sense, let alone memo- 
ry and other mental functions, are 
often impaired in aged persons. We 
believe that loss of nerve cells in the 
eyes contributes considerably to the 
diminution of visual acuity of old peo- 
ple. 
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New Instruments 


A Flute Syringe for Vitreous Surgery 


®@ We have devised a method whereby 
an inexpensive, disposable tuberculin 
syringe may. be used as a flute syringe 
with retrograge ‘ushing capability. This 
syringe is particularly useful in vitreous 
surgery and alleviates problems that 
occur with commercially available instru- 
ments of this type: 

(Arch Ophtiralinol 98:2059, 1980) 


n the course of vitreous surgery, a 

simple flute syringe may be re- 
quired to facilitate clearing of a 
layered prevetinal hemorrhage, to 
achieve internal drainage of subreti- 
nal fluid, or fer fluid-gas exchange. 
Such a devise ix currently available, 
described asa wacuum cleaning nee- 
dle, and uses am end-opening, blunt- 
tipped, 20-gauge needle attached to a 
flute handle’ The positive pressure 
from infusion within the globe forces 
fluid into the sedle. Control of the 
fluid and debris exiting the eye is 
achieved by fingertip occlusion of the 
orifice in the needle handle. Disadvan- 
tages of this eammercially available 
instrument. inelude the inability to 
allow retrograde flushing in the event 
that unwanted tissue enters the nee- 
dle tip, and the Sigh cost. 

We have constructed a flute syringe 
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Flute syringe showing opening in barrel, 15 mm from open end. 


that alleviates both of these problems. 
A 1-mm hole is made in the barrel of a 
disposable tuberculin syringe by 
means of a cautery. This hole is 
located 15 mm from the open end of 
the barrel to facilitate fingertip clo- 
sure and to allow the flanged end of 
the barrel to rest comfortably against 
the surgeon’s second metacarpal (Fig- 
ure). Using a No. 64 Beaver blade, a 
bevel is made surrounding the hole. 
This depression can be easily felt and 
proper finger placement is assared. 


During surgery, the plunger of the 
syringe is withdrawn approximately 
one half the length of the: barrel. This 
allows escaping fluid access to the hole 
in the barrel. It also provides a means 
for the assistant to reverse the flow by 
depressing the plunger, in the event 
that retina or other unwanted tissue 
becomes engaged in the tip. 
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The Clinical Use, Accuracy, and Reliability 


of the Veri-Vu Lensometer 


Randall J. Olson, MD, Sidney W. Waters 


è One hundred forty-six lenses from 11 
manufacturers were tested with the Veri- 
Vu lensometer and optical power plus 
resolution compared with results from an 
optical bench. Accuracy was found to be 
+0.2 diopter in 95% of the lenses tested. 
The greatest error was 0.37 D. The len- 
someter correctly identified 125 of 128 
lenses that were greater than 160 line 
pairs per millimeter (LP/mm) resolution 
and correctly identified nine lenses that 
had less than 100-LP/mm resolution. All 
other important optical aberrations were 
identified with the flensometer. The 
greatest problem was the variation from 
company to company in terms of the 
caiculated power in aqueous as deter- 
mined trom the back focal length in air. 
This, however, was felt to be an asset for 
those doing A-scan intraocular lens pow- 
er determination in giving one simple reli- 
able power for all iens companies. 

(Arch Ophthalmol 98:2060-2061, 1980) 


ome intraocular lenses (IOL) avail- 
able for human implantation have 
been mislabeled with an actual error 
as great as 9 diopters from the stated 
power.' In addition, some IOLs have 
deficient optical qualities.” For these 
reasons, many ophthalmic surgeons 
have been concerned about the quality 
of the IOLs that they have received, 
and there has been interest expressed 
in routinely checking the optical qual- 
ity and the power of IOLs prior to 
insertion. 
We have recently shown that there 
has been a tremendous improvement 
in optical quality of IOLs. Of 120 
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lenses tested, there was none that 
would not meet most surgeons’ mini- 
mum requirements for implantation.’ 
Nonetheless, this study of recently 
manufactured lenses showed an in- 
dustry-wide variation of as great as 1 
D in terms of calculation of the power 
in aqueous. Owing to this lack of 
agreement among manufacturers, 
such a wide variation creates a new 
variable in terms of A-scan and kerat- 
ometric determination of optical pow- 
er. An instrument that would give a 
single standard for all lenses from all 
manufacturers would be valuable in 
accurately determining IOL power 
prior to implantation. 

It would be helpful to have a simple 
instrument that would measure IOL 
power accurately and reliably that 
would indicate resolution and any 
optical aberrations. Intermedics In- 
traocular has recently released an 
instrument, the Veri-Vu lensometer, 
they claim can do all of this and we 
studied its accuracy and reliability. 


MATERIALS AND METHODS 


One hundred twenty-eight lenses from 
11 manufacturers that had been previously 
studied and found to have good optics were 
used. Also included were 18 lenses that 
were known to have poor resolution or 
other optical problems. One of us, who was 
without previous experience in the use of 
the instrument (S.W.W.), was given ten 
minutes of training, and then ten lenses 
were compared in terms of final measure- 
ments for both resolution and optical pow- 
er by the other of us (R.J.0.). After this, 
the Veri-Vu lensometer was used by one of 
us (S.W.W.) to record the power, resolution, 
and any optical aberrations; the other 
({R.J.0.) used an optical bench to record the 
measurements. This was done in a blinded 
fashion with neither of us knowing the 
results of the other until the study was 
completed. 

The back focal lengths in air obtained 


from the optical bench were used to calcu- 
late a back focal length in aqueous, as 
previously described.’ To avoid the vari- 
ability that is seen among instruments 
from the different companies due to dif- 
ferences in calculating the power in aque- 
ous, the mean difference between the back 
focal length calculated from the optical 
bench and the industry’s stated mean for 
each company was computed and this dif- 
ference was subtracted. In other words, the 
final mean for each company was tae same 
as the stated mean. Resolution was caleu- 
lated in line pairs per millimeter (LP/mm) 
from the optical bench. 

The Veri-Vu data (power in aqueous and 
resolution measured in line pairs per milli- 
meter) were then compared with the opti- 
cal bench measurements. 


RESULTS 


Excluding the results from Lynell 
lenses, the Veri-Vu overestimated the 
power with a mean 0.20 D (Table 1). 
The important calculation, however, 
was how well the instrument did with 
the Intermedics lenses and the mean 
overestimation here was only 9.04 D. 
Obviously, the instrument has been 
calibrated to calculate the power for 
the Intermedics lenses and this is as 
expected. The overestimation for the 
rest of the lenses represents this 
industry-wide variation that currently 
exists. The variation due to diferent 
methods of calculation among the 
companies studied was almost a full 
diopter (0.95 D). 

Reliability was found to be ex- 
tremely good. In leoking at the initial 
ten lenses, there were no variations 
among the two observers of greater 
than 0.1 D and eight of the ter mea- 
surements were within 0.05 D. The 
accuracy was also good. When sub- 
tracting the mean difference of the 
lensometers’ results from the calcu- 
lated power in aqueous it was found 


Veri-Vu Lensometer—Olson & Waters 
















No. of 
Lenses Tested 










Mean 
Error, 
Diopters 


Table. 1.—Veri-Vu Lensometer Intraocular Lens Optical Power Determination Compared With Results From an Optical Bench 


Maximum Error 
Under Mean 
Error, D 


Maximum Error 
Over Mean 
Error, D 













No. Tested With 
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Variable 


Resolution 
-1.480 LP /mmit 








Table 2.—Resolution and Optical Abberration* 
Optical Bench, Veri-Vu Lensometer, 


No. of Lenses 








< 100 LP/mm 9(100) 
Toricity > 0.25°D 7 7(100) 
Double image 2 2(100) 










No. (%) of Lenses 





125(98) 





*Comparison of results found with optical bench and those found with Veri-Vu tensometer. 


TLP/mm indicates line pairs per millimeter, 


that 92 of the 128 lenses (72%) were 
within +0.1 D and 121 (95%) were 
within 0.2 D of the stated power, 
The greatest error was 0.37 D; howev- 
er, this was.a lens with a large amount 
of astigmatism and the end point was 
difficult: to see. 

The lensometer correetly identified 
125 of 128 lenses that on the optical 
bench had been shown to have greater 
than 160-LP/mm resolution (Table 2). 
Three lenses that were ineorrectly 
measured with the lensometer were 
all close to 160 LP/mm by optical 
bench measurement and were shown 
to be 125. LF/mm on the Veri-Vu 
lensometer. This variation is consid- 
ered to: be small on a subjective end 
point. More importantly, the lensom- 
eter conrectly identified all nine lenses 
that were shown on the optical bench 
to have less than 100-LP/mm resolu- 
tien. Seven lenses had more than 0.25- 
D astigmatism, and all of them 
showed a large amount of optical 
aberration on the lensometer. The len- 
someter also correctly identified two 
lenses that gave a double image. 


COMMENT 


The Veri-Vu lensometer in our 
hands was felt to be an accurate, 
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reliable, and simple instrument to use. 
After only ten minutes of instruction, 
one of us was just as proficient as the 
other in use of the instrument, and 
this speaks well for the easy instruc- 
tions and clear simple end point that is 
used for the lens’ power determina- 
tion. It should be pointed out that the 
large error seen in the Lynell lenses 
simply represents the fact that they 
are glass, and the instrument is caleu- 
lated to give power determination for 
polymethyl methacrylate. Still, with 
the Lynell lenses, even though the 
power calculation showed a large 
underestimation, the accuracy was 
just as good as for the plastic lenses. 

The major problem with the instru- 
ment is really one of an industry-wide 
lack of standards and is not a mechan- 
ical flaw in the instrument itself. This 
problem, however, is a potentially 
important asset, because the wide 
variation makes A-scan determina- 
tion of power extremely difficult if 
lenses from several manufacturers are 
used. This instrument would give a 
single standard of good accuracy and 
should be particularly helpful for 
those interested in refining A-scan 
power determination. 

There is no doubt that the optical 
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quality of IOLs has improved greatly 
over the last several years; however, 
there still is concern that a poor lens 
might slip threugh quality control. 
This instrument in our hands. ap- 
peared to do & good job of monitoring 
optical quality. In every instance 
where there was a difference between 
the optical bench and the lensometer, 
the lensometer was found to some- 
what underestimate the resolution, 
and thus, if the lenscmeter showed 
good opties, the IOL did indeed have 
good optics. We feel it is safe to say 
that with suck an instrument, the 
surgeon could. set his own standards 
for optical quality and have an instru- 
ment that weuld simply and reliably 
verify that standard. 

It is our feeling that an instrument 
such as this would be worthwhile par- 
ticularly for those who are doing a 
large volume of implantation and who 
want accurate A-scan IOL power 
determination when lenses from 
many different manafacturers are 
used. The lensometer would also guar- 
antee that mislabeled and optically 
aberrant lenses would not make their 
way into patient's eyes. 


This study was supported in part by Public 
Health Service grant EY 03294 and a grant-in-aid 
from Fight-for-Sigkt, Ine, Naw York. 
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Intraocular Photocoagulation 
With the Argon-Krypton Laser 


Gholam A. Peyman, MD; James M. Grisolano, MS; Mercedes N. Palacio, MD 


@ We have developed an intraocular 
laser coagulator using a low-loss single- 
fiber probe system connected to an 
argon-krypton laser. Coagulation can be 
accomplished at distances of 3 mm or 
greater from the retina, permitting easy 
control of lesion size, location, and inten- 
sity. The probe can be fired rapidly with- 
out overheating and can also be fired into 
air without damage to the tip. 

(Arch Ophthalmol 98:2062-2064, 1980) 


Reently, it has been demonstrated 
that panretinal photocoagulation 
can cause regression of rubeosis iridis 
and prevent subsequent neovascular 
glaucoma’; thus, panretinal photoco- 
agulation during vitrectomy (while 
the media are still clear) has been 
recommended for treatment and pro- 
phylaxis? Various intraocular photo- 
coagulators have been devised but 
have not been truly flexible in all 
situations. Probes that use carbon 
_ dioxide laser light®* require retinal 
contact for coagulation. However, the 
probe must be cleaned after eight to 
ten applications because coagulated 
tissue clings to it. 

The Charles endocoagulator’ uses 
xenon-are light, which diverges rap- 
idly at the probe tip. Although it does 
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not require contact for coagulation, 
the tip must be closer than 0.5 mm to 
the retina. This makes control of 
lesion size and intensity difficult. We 
have devised an intraocular probe that 
uses either argon or krypton laser 
light and can be used for panretinal 
photocoagulation or to seal retinal 
tears during vitrectomy. 


MATERIALS AND METHODS 


The fiberoptic probe consists of a single 
quartz fiber mounted in a 20-gauge needle 
with an outside diameter of 0.89 mm. The 
core diameter of the optical fiber is 0.12 
mm and is protected with a thin polyvinyl 
chloride plastic housing (Fig 1, left). 
Extremely low energy loss occurs in the 
fiber. For the 210-cm-long fiber used in 
this experiment, 0.5% energy was lost. 
Total energy loss in the delivery system is 
less than 11%. The divergence of the light 
beam at the end of the probe is 12° in air 
(half angle) and 9° in water (half angle), a 
numerical aperture of 0.21. The light- 
source end of the fiber is held in an ad- 
justable mounting that is fastened to a 
slit-lamp microscope (Fig 1, right). The 
slit-lamp microscope is connected to an 
argon-krypton laser. The fiberoptic mount- 
ing is adjustable in the two directions 
(x and y) orthogonal to the axis of the fiber 
to achieve accurate alignment under the 
slit-lamp magnification. Correct focusing 
of the beam into the optical fiber is accom- 
plished by the focus adjustment on the 
laser slit lamp. 

Six pigmented Duteh rabbits underwent 
general anesthesia with ketamine hydro- 
chloride. The pupil was dilated with 1% 
tropicamide and 10% phenylephrine hy- 
drochloride. The eye was proptosed by 
grasping the superior rectus muscle with 
toothed foreeps and gently pushing the 





inferior part of the lid into the inferior 
part of the cul-de-sac with a cotton-tipped 
applicator. The conjunctiva was separated 
from the sclera, and a stab incision was 
made with a 22-gauge needle. The probe 
was inserted into the wound, and coagula- 
tion was performed under visualization 
with an indirect ophthalmoscope. Laser 
powers from 300 mW to 600 mW were used 
for a duration of 0.2 to 0.3 s. The eyes were 
photographed on the 2nd, 10th, and 21st 
days postoperatively. All eyes were enu- 
cleated on the 2ist day and processed for 
histologic study. 


RESULTS 


The argon and the krypton modes 
accomplished photocoagulation equal- 
ly well. Photocoagulation was 
achieved with the probe tip 3 mm or 
farther from the surface of the retina. 
When the distance from the retina 
increased, the spot size increased 
slightly, and the laser power require- 
ment increased. Coagulation was at- 
tained at high power and successive 
firing rates without damage to the 
probe. High-power coagulation (600 
mW for 0.2 s) produced an intense 
whitening of the pigment epithelium. 
Lower power (300 mW for 0.2 s) pro- 
duced a pale minimal whitening reac- 
tion (Fig 2, left). No important postop- 
erative complication occurred. Pig- 
mentation of the lesions was present 
by the tenth day (Fig 2, center). No 
further changes were seen on fundus- 
copy by the 2lst day (Fig 2, right), 
when the eyes were enucleated for 
histologic study. 

Histologic examination showed dis- 
organization of the outer layers of the 
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Fig 1.—Left, Intraocular laser probe and optical fiber. First arrow, 0.89-mm (20-gauge) vitrectomy 
needle. Second and third arrows, fiberoptic portion. Length is 2 to 20 m. Fiber diameter is 120 xm 
‘with polyvinyl chloride plastic housing. Fourth arrow, x-y adjustment. Last arrow, fiber input 
focusing. Right, Optical fiber connected to laser slit lamp. Arrow indicates fiberoptic line. 


Fig 2.—Low-power coagulation of the fundus. Left, One day after treatment. Center, Ten days after 
treatment, as in Fig 2, left. Right, Photocoagulation lesions 27 days after treatment. 
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retina with chorioretinal scar forma- 
tion and proliferation of the pigment 
epithelial cells (Fig 3). 


COMMENT 


The lesions produced by our probe 
resemble those of slit-lamp laser coag- 
ulation. by the time course of their 
funduscopic appearance and their his- 
tologic appearance at 21 days. The 
lesions can be produced in rapid suc- 
cession. Lesion size and intensity can 
be controlled reliably. 

To determine the power needed for 
a selected distance, a low-power set- 
ting should be chosen and increased 
slowly until the desired whitening of 

¿the retina is produced. Once proper 
power is determined, subsequent le- 
sions can be made very quickly. 

Our intraocular laser coagulator has 
advantages over other instruments 
designed for this purpose. By using 
coherent light, our probe’s working 
distance can be increased to 3 mm or 
more, as compared with the carbon 
dioxide laser that necessitates retinal 
contact. Accidental variations of the 
distance between our probe and the 
retina within 1 mm do not produce 
dramatic changes in spot size or inten- 
sity. However, changes greater than 1 
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mm more or less necessitate readjust- 
ment of power to prevent excessive 
coagulation. Variations in distance 
with the Charles endocoagulator can 
be no more than 0.33 mm either way. 
With our probe, thousands of lesions 
can be made in rapid succession with- 
out overheating the prebe laser or 
optical fiber. The duration of applica- 
tion to produce a lesion with our probe 
is 0.3 s. This is much faster than the 
carbon dioxide laser, which requires 
28 s. 

In addition, laser light, which is 
monochromatic, can be highly atten- 
uated by a yellow filter in the ophthal- 
moscope or the microscope. This 
allows full fundus visualization and 
protection of the surgeon’s eyes from 
reflections. The Charles endocoagula- 
tor, however, produces white light, 
which cannot be safely filtered with- 
out preventing fundus visualization. 

Due to the extremely low loss of 
energy in the optie fiber of our probe, 
the laser can be located outside the 
operating room. A location 30 m from 
the operating room results in a total 
energy loss of only 17% to 25%. This 
power loss can be compensated for 
entirely by increasing the laser power. 
In this situation, a control box in the 


Fig 3.—Low-power lesion 21 days after 
coagulation. Area of coagulation shows 
disorganization of outer layers of retina, 
chorioretinal scar formation, and prolifer- 
ation of pigment epithelial cells (arrow). 


operating room controls the energy 
level and the exposure time. All other 
types of coagulators must be located 
in the operating room for treatment. 
Finally, the laser probe can be shot 
through an air bubble without damage 
to the probe. This is not possible with 
the xenon endocoagulator. 


This investigation was supported in part by 
core grant 1P30EY01792 from the National Insti- 
tutes of Health and by a grant from the Lions of 
Illinois Foundation, Chicago. 
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» Suspended microfine particles stay in the conjunctival cul-de-sac 
for longer periods of time than solution! 


) Liquifilm® (polyvinyl alcohol 1.4%)— soothes eyes and prolongs 
drug contact time. 


his drug has been evaluated as possibly effective for this indication. See prescribing information below. 
EPHAMIDE® Liquifitm® sterile ophthalmic suspension S. O. P® sterile ophthalmic ointment 
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(TIMOLOL MALEATE |MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 
è chronic open-angle glaucoma 

@ aphakic glaucoma 

e some patients with secondary glaucoma 


e patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in each 
eye b.i.d. 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
in patients with a history of severe cardiac disease, 
puise rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients 
who are hypersensitive to any component of this product. 
WARNINGS: As with other topically applied ophthalmic drugs, 
this drug may be absorbed systemically. 

PRECAUTIONS: Should be used with caution in patients with 
known contraindications to systemic use of beta-adrenergic 
receptor blocking agents. These include bronchospastic 
disease: sinus bradycardia and greater than first-degree block; 
cardiogenic shock; cardiac failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a 
history of severe cardiac disease, pulse rates should be 


‘checked. Patients who are already receiving a beta-adrenargic 





blocking agent orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the intraccular 
pressure or on the known systemic effects of beta blockade. 

Sufficient clinical data have not been obtained to show safety 
or efficacy in narrow-angle or angle-closure glaucoma. 

As with the use of other antiglaucoma drugs, diminished 
responsiveness to TIMOPTIC after prolonged therapy has been 
reported in some patients. However, in one long-term stucy in 
which 96 patients have been followed for at least 3 years, no 
significant difference in mean intraocular pressure has been 
observed after initial stabilization. 

Pregnancy: TIMOPTIC has not been studied in human pregnancy. 
The use of TIMOPTIC in pregnant women requires that the 
anticipated benefit be weighed against possible hazards 

Use in Children: Since clinical studies in children have no: been 
done, TIMOPTIC is not recommended for use in children at this 
time. 

Animal Studies: No adverse ocular effects were observed in 
rabbits and dogs administered TIMOPTIC topically in studies 
lasting one and two years respectively. 

Lifetime studies with timolol have been completed in rals 
at oral doses of 25, 100, and 300 mg/kg/day and in mice at 
oral doses of 5, 50, and 500 mg/kg/day. In male and female 
rats and male mice at all dose levels and in female mice at 
dose levels of 5 and 50 mg/kg/day, timolo! demonstrated 
no carcinogenic effect. There was a slight increase in the 
incidence of mammary adenocarcinomas in female mice 
that received 500 mg/kg/day (about 500 times the maximum 
recommended human oral dose on a mg/kg basis). Timool 
caused dose-related elevations of serum prolactin in female 
mice at doses of 100 mg/kg or more, but only very slight 
transient elevations were found in male mice at doses of 500 
mg/kg. Since numerous studies have demonstrated that drugs 
which cause elevations of serum prolactin are associated with 
mammary tumors in rodents, the mammary turnors in the female 
mice in the highest dosage group of this study were considered 
to have resulted from an increased serum prolactin, In humans, 
no such association between serum prolactin and mammary 
carcinoma has been established. Furthermore, in adult human 
female subjects who received oral dosages of up to 60 mg of 
timolol, the maximum recommended human oral dosage, there 
were no clinically meaningful changes in serum prolactin 
ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solutior is 
usually well tolerated. The following adverse reactions have 
been reported either in clinical trials of up to 3 years duration 
prior to release in 1978 or since the drug has been marketed: 

Signs and symptoms of ocular irritation, including conjunctivitis, 
blepharitis, and keratitis, have been reported occasionally. 

Hypersensitivity reactions, including localized and 
generalized rash, and urticaria have been reported rarely 

Visual disturbances including refractive changes (due to 
withdrawal of miotic therapy in some cases) have been 
infrequently associated with therapy with TIMOPTIC. Rarely, 
aphakic cystoid macular edema has been reported, but a 
causal relationship to therapy with TIMOPTIC has not been 
established. 

Aggravation or precipitation of certain cardiovascular end 
pulmonary disorders has been reported, presumably related to 
effects of systemic. beta blockade (see PRECAUTIONS). These 
include bradyarrhythmia, hypotension, syncope, and 
bronchospasm (predominantly in patients with pre-existing 
bronchospastic disease). In clinical trials, slight reduction of the 
resting heart rate in some patients (mean reduction 2.9 
beats/minute, standard deviation 10.2) has been observed. 

The following adverse effects have been reported rarely, and 
a causal relationship to therapy with TIMOPTIC has not been 
established: headache, anorexia, dyspepsia, nausea, 
dizziness, CNS effects (fatigue, confusion, depression, 
somnolence, and anxiety), palpitation, and hypertension. 

HOW SUPPLIED: TIMOPTIC. Ophthalmic Solution, 0.25% and 
TIMOPTIC Ophthalmic Solution, 0.5%. Both are available in 5-mi 
and 10-mi plastic OCUMETER® Ophthalmic Dispensers with a 
controlled drop tip. 
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Alcon Gives You The Edge 
For Ophthalmic Surgery. 


Our newest needle edge is an ultra- 
thin 1mm (.004 in.) wire needle for spe- 
cialized procedures, 

Like all Alcon needles it has a superior 
cutting edge that extends from the point to 
the widest portion, retaining its sharpness 
pass after pass. 

Check all our edges for yourself. For 
trial products send your name and address 
with this ad to Surgical Products Division, 
Alcon Laboratories, Inc., P.O. Box 1959, 
Fort Worth, Texas 76101. 
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Manhattan Eye, Ear and Throat Hospital 
Cornell Ophthalmology Program 


presents a post-graduate course in 


Contact A and B Mode 
Diagnostic Ultrasonography 


Friday and Saturday 
February 13-14, 1981 


Faculty: Nathaniel R. Bronson, M.D. 
Stanley Chang, M.D. 
D. Jackson Coleman, M.D. 
Yale L. Fisher, M.D. 
William F. Regan, M.D. 
Edward M. Trayner, M.D. 
Mary E. Smith, B.A., R.D.M.S. 


Guest Lecturer: Richard Dallow, 
Boston, Mass. 


Available Equipment: Bronson-Turner 
B-Scan, Ocuscan, Ultrascan. 


For Information, write: 


Course Director, Yale L. Fisher, M.D. 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street 
New York, N.Y. 10021 
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OPHTHOCHLOR 
(chloramphenicol ophthalmic 
solution, USP), 0.5% 


Description 

Ophthochior Ophthalmic Solution, 0.5% isa 
sterile, buffered solution containing 0.5% 

(5 mg/mij of chioramphenicol. Ophthochior 
contains no oreservalives 

Actions 

Chloramphenicol. a broad-spectrum antbiotic 
originally isolated from Streptomyces venezu- 
glas, is primarily bacteriostatic and acts Ey 
inhibition of protein synthesis by interfering with 
the transfer of activated amino acids from 
soluble RNA to ribosomes. Studies have shown 
that chicramphenicol is not absorbed in measur 
able amounts by topical application to the eye. 
Development of resistance to chloramphenicol 
can be regarded as minimal for staphylococci 
and many other species of bacteria 





indications 

Ophthochior (chloramphenicol ophthaimic 
solution. USP). 0 5%. is indicated for the treat- 
ment of superficial ocular infections involving 
the conjunctiva and/or cornea caused by 
chloramphernicol-suscepiible organisms Bacte- 
riological studies should be performed tc 
determine the causative organisms and their 
sensitivity to chloramphenicol 


Contraindication 
This product is contraindicated in persons 
sensitive to any of its components 


Warnings 

Prolonged or frequent intermittent use of topical 
chloramphenicol should be avoided because of 
the possibility of hypersensitivity reactions, 
including bone marrow hypoplasia 


Precautions 

The prolonged use of antibiotics may occasion- 
ally result in overgrowth of nonsusceptible 
organisms, including fungi. If new infections 
appear during medication. the drug should be 
discontinued and appropriate measures should 
be taken. In all except very superficial infections, 
the topical use of chloramphenicol should be 
supplemented by appropriate systemic 
medication 


Adverse Reactions 

Blood dyscrasias may be associated with the 
systemic use of chloramphenicol. Bone marrow 
hypoplasia following the topical use of chlorarn- 
phenicol eye drops has been reported 


Dosage and Administration 

Two drops applied to the affected eye every 
three hours. or more frequently if deemed 
advisable by the prescribing physician. Admin- 
istration should be continued day and night for 
the first 48 hours, alter which the interval 
between applications may be increased. Treat- 
ment should be continued for at least 48 yours 
after the eye appears normal 


How Supplied 

N Q071-3395-14 --15-mi bottles: Ophthochior 
Ophthalmic Solution, 0.5%. is supplied in plastic 
dropper bottles and contains no preservatives. 
Each milliliter contains 5 mg chloramphenicol in 
a boric acid-sodium borate buffer solution. 
Sodium hydroxide may have been addec for 
adjustment of pH. To protect it from light. the 
solution should be dispensed in the carton. This 
product should be stored in a refrigerator umil 
dispensed. Discard solution within 21 days from 
date dispensed WA 
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In infectious 
conjunctivitis or keratitis’ 





OPHTHOCHLOR 15ml 


(chloramphenicol ophthalmic 
solution, USP),0.5% 





e Effective ophthalmic antibiotic with a broad 
spectrum of activity 

e A sterile buffered solution...isotonic with 
lacrimel fluid 

e Plastic squeeze bottle for ease of 
administration 

Ophthochior is preservative-free. Therefore, 

the discomfort often associated with preser- 

vatives will not be a problem. 

Prolonged or frequent intermittent use of topical chior- 
amphenicc! should be avoided because of the possibility of 
hypersensitivity reactions, including bone marrow 
hypoplesia 
Also available: Chloromycetin® Ophthalmic Ointment, 1% 

(chloramphenicol ophthalmic ointment. USP) 


“When caused by chloramphenicol-susceptible organisms 


Please see prescribing information on preceding page. 
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The University of California, San Francisco 
presents 


Current Thinking in the Management of 


Ocular and Adnexal Tumors 


February 4-6, 1981 
San Francisco, California 





3. What are the indications for different 
types of lid tumor therapy? 


4. What is a ‘tailored’ diagnostic evalu- 
ation for different types of pigmented 
choroidal lesions? 

5, What are the indications for various 
choroidal melanoma therapies? 


6. What is the most effective technique 
for enucleating an eye containing a 
malignant tumor? 

7.What are the newer clinical ap- 
proaches to retinoblastoma diagnosis 
and management? 


8. What is an appropriate diagnostic eval- 
uation of patients with orbital tumors, 
what are the pitfalls of the current 
diagnostic techniques? 





This course will focus on practical 
aspects in the diagnosis and man- 
agement of lid, conjunctival, orbital, 
and intraocular tumors. New ad- 
vances will be stressed, and expert 
round table discussions will augment 
lectures. The aim of this course is to 
provide answers to a number of man- 
agement questions, such as: 


1. When should a clinician suspect that 
a tumor is simulating an inflammatory 
lesion of the lid, conjunctiva, choroid, 
retina, or optic nerve? 


2. Which lid/conjunctival/orbital lesions 
should be biopsied? 
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Devron H. Char, M.D., Director of 
the UCSF Ocular Oncology Unit, 
will be the Program Chairman. 


Guest faculty will include: 

David Abramson, F. T. Fraunfelder, 
John Henderson, and Lorenz 
Zimmerman. 


UCSF faculty participants will include, 
among others: 

Crowell Beard, Alexander R. Irvine, 
William F. Hoyt, G. Richard O'Conner, 
Howard Schatz, and Phillips Thygescn. 





For further information, please 
write or call: 


Extended Programs in 
Medical Education, 
University of California, 
Room 569-U, 

San Francisco, CA 94143 
(415) 666-4251 





1980 
December 

A Clinics! Day on Cornea, New Hyde Park, NY, 
Dec 3.. 

Contact bens Technology Course: Houston, Dec 
AB. 

Vitrectamy Workshop, Tulane University, New 
Orleans, Dec'5-6.. 

Postgraduate Course, Upstate Medical Center, 
Syracuse, NY, Der 5-6. 

. Annual CGiinicaiMeating, Kansas City Society of 


Ophthalmology and Otolaryngology, Crown 
Contertioteb: ‘Karsas City, Mo, Dec 11-12. 


1981 


danuary 


Current Concepts, Wilmer Institute, Dorado 
“Beach; Puerto Rieo, dan 10-17 
Winter Seminer, Miami Ophthalmological Soci- 
ety, Wilwood inr Snowmass et Aspen, Colo, 
> dan T48: 
Washington State Academy of Ophthalmology, 
Seattie, Jan 30-34, 
Symposium orOcuiar Trauma, Uweltis and Ret- 
inal Disorders, San Diego, Jan 30-31, 


News and Comment 


Symposium.—The Eye Foundation of 
American will present a symposium 
on the anterior segment on Feb 20-21 
at the Fairmont Hote’ in New 
Orleans. For further information con- 
tact Dr Kenneth G. Haik, The Eye 
Foundation of America, 823 Maison 
Blanche Bidg, New Orleans, LA 
70112. 


Meeting.—A meeting on ocular tu- 
mors ‘will be held at the Manhattan 
Eye, Ear, and Throat Hospital on Feb 
21. Fer further informat.on contact 
Dr Fredericc A. Jakobiee, 210 E 64th 
St, New York, BY 10021. 


Arch Ophthainol—Vol 98, Nov 1980 


February 


Current Thinking in the Management of Ocular 
and Adnexal Tumors, San Francisco, Feb 
4-6. 

Refresher Day Course, University of Toronto, 
Feb 6-7. 

Cataract Symposium, Scottsdale, Ariz, Feb 16- 
18. 

Symposium on the Anterior Segment, New 
Orleans, Feb 20-21. 

Ocular Tumor Meeting, Manhattan Eye, Ear, and 
Throat Hospital, New York, Feb 21. 


March 


A Clinical Day on Orbital Disease, New Hyde 
Park, NY, March 4. 

Oculoplastic Update, University of South Flori- 
da, Tampa, March 5-7. 

intraocular Lens Symposium, Century Plaza, 
Los Angeles, March 25-28. 


April 


Seminar on “Anterior Segment Disease” and 
Jules Stein Lecture, University of California at 
Los Angeies, April 23-24. 

Congress on Cataract Surgery, Metropolitan 
Eye and Ear Hospital, Atlanta, April 24-26. 


New Appointment.—Dr Arthur Keen- 
ey has been appointed dean emeritus 
and distinguished professor of oph- 
thalmology at the University of Louis- 
ville Health Sciences Center. Dr Keen- 
ey will spend a major portion of his 
coming sabbatical year as visiting 
professor at the University of Sydney 
and the University of Metbourne in 
Australia. 


Scientific Session.—A combined 
scientific session of the Society for 
Clinical Trials with a Symposium for 
Coordinating Clinical Trials will be 
held in San Francisco, May. 11-18, 


May. 


Congress of the Pan-American Society of Oph- 
thalmology, Acapulco, Mexico, May 10-15, 


Society for Clinical Trials, San Francisco, May” ; 


11-13. 

A Clinical Day on Cataract Surgery and Correc- 
tion of Aphakia, New Hyde Park, NY, May 
13. 

International Symposium on. intraocular Tu- 
mors, Schwerin; German Democratic Repub- 
lic, May 17-20. i 


June 


Second International Surgery Conterence, Flor- 
ence, Italy, June 17-20. $ 

Current Concepts in Glaucoma and Neuro-oph- 
thaimology, Devers Eye Clinic and University 
of Oregon, Portland, June 18-20. ; 


August 


international Symposium on Orbital Disorders, 
Amsterdam, Aug 31-Sept 2. 

Functional. Basis of Ocular Motility Disorders, 
Wenner-Gren Center, Stockholm, Aug 31-Sept 
3. 


1981. For further information contact 
Dr Christian R. Klimt, Society for 
Clinical Trials, Inc, 600 Wyndhurst 
Ave, Baltimore, MD 21210. 


Course.—The annual Refresher Day 
course of the. University of Toronto 
will be held Feb 6-7. The guest speaker 
will be Mr A. J. Bron. The Walter 
Wright lecturer will be Dr Peter Laib- 
son of Philadelphia, and his topic will 
be “Corneal and External Diseases.” 
Further information can be obtained 
from the Department of Ophthalmolo- 
gy, University of Toronto, 1 Spadina 
Crescent, Room 115, Toronto, Ontario, 
M5S 2J5, Canada. 
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How many times have you heard 
this complaint from your patients 
with...aphakia, uveitis, bullous kera- 
topathy, albinism, inflammatory cor- 
| neal disease, incipient cataract, post- 
op intraocular lens implant and all anterior segment surgery. 

Now OLo has the answer! At prices that are realistic! 

OLo offers significant protection to patients whose eyes must be 
shielded from ultraviolet light and wind; patients with pterygium; basal 
cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 

OLo in new full size may be worn alone or over most spectacles. Wrap 
around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable. 


“Doctor I can’t find 
sunglasses dark enough.” 





Five different modes—light transmis- 
sion from 1%—10%— plano only. Case in- 
cluded. Lower transmissions at increased 
cost reduce IR significantly. Colors — 
light green, medium amber, amber, 
dark grey-green, dark green. 

Priced as low as $4.50 on 
quantity orders. Send for in- 
formation. See coupon below. 


OjO OLo 


Products, Ltd. 














1 OLo Products, Inc. AO 

| Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 

l Please send me: a sample pair of Sunglasses. | am enclosing $6.00 (professional price) 
l plus $1.00 for postage and handling. 

l Light Green 10% transmission. C] Medium Amber 8% transmission. 

| © Send me detailed Brochure. 

I Name Address. 

L City. z State tip 
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THE FIRST BIENNIAL PALM BEACH AESTHETIC SURGERY SYMPOSIUM 


in cooperation with 


The American Academy of Facial Plastic & Reconstructive Surgery 


April 16-19, 1981 
THE BREAKERS HOTEL 


(15 HOURS CME CREDIT} 
GENERAL INFORMATION 


This symposium has been planned for 
the exchange of ideas and concepts 
by a multidisciplined faculty in a 
unique and luxurious atmosphere of 
the 5-star Breakers Hotel. The 
course is designed for both the 
novice and experienced aesthetic 
surgeon who desires not only to 
review the basic anatomy as it per- 
tains to cosmetic surgery, but 

also learn the latest techniques 
for eye area surgery and sculptering 
of the neck in cervical facial 
rhytidectomy 


SUBJECTS 


Basic anatomy of the eye, nose 
face; cosmetic eye area surgery 
and complications; septorhino- 
plasty, mentoplasty, cervico-~ 
facial rhytidectomy, forehead 
lift; management of the neck in 
facelifts; chemical peel, derma- 
brasions, facial toning, hair 
transplantation. 








Clip and send directly to: The Breakers Hotel 
South, County Road 
Palm Beach, FL 33480 





April 16-19, 1981 
P.B. Aesthetic Symposium 


Name 


Address 


Address 
State 


City _Zip 





{ } Single MAP - $110 + 4% tip & service charge 
( } Double MAP - $120 + 4% tip & service charge 


($100 deposit required; Reservations before 
March 1, 1981) 


Registration Fee 


certification. 


Spouse Registration - 
$30} 





{Residents $200 with 


Ferdinand J. Becker, M.D. 
Donald R, Cahill, M.D. 
Douglas 0. Dedo, M.D. 
Charles D. Dugan, M.D. 
Pierre Guibor, M.D. 
Donald J. Huttner, M.D. 
John T. Murray, M.D. ENT 
Enrique Sabbagh, M.D. Plastic 
Robert Simons, M.D. ENT 
Representative, ELIZABETH ARDEN 


ENT 
Anatomy 
ENT 
DERM 
OPTH 
ENT 





Clip and send directly to: 
Palm Beach Aesthetic Surgery Symposium 
c/o Douglas D. Dedo, M.D. 
1515 North Flagler Drive 
West Palm Beach, FL 


33401 





$400 --Make checks payable to: 


Palm Beach Aesthetic 
Surgery Symposium 





Harvard Medical School 
Department of Continuing Education 
(617). 732-1525 


Fa GREATER BOSTON POSTGRADUATE 
(OPHTHALMOLOGY 
NOP HAL MOT OGY 


Basic Science and Clinical Review 


December 6, 7 (Saturday, Sunday) and 
December 12, 13, 14, (Friday, Saturday, Sunday) 


at the 
Sherman Auditorium, Beth Israel Hospital 
Boston, Massachusetts 


under the direction of 
David Miller, M.D. and John Weiter, M.D. 


This intensie course is designed to summarize core and new information important to recently trained and practicing ophthalmologists, 
and to prepares andidates for the board examination. It will also serve as a convenient update for practicing ophthalmologists. i 

The five deys (forty-one hours, divided into two weekends) will consist of didactic lectures and frequent use of “board-style" questions 
to emphasize and illustrate certain points. Each participant will receive an up-to-date 800 page syllabus which will serve as a reference 
and permanenwrecord of the course. 


ATTENDANCE LIMITED 
As an instituton accredited tor continuing medical education Harvard Medical School designates that this continuing medical-education 


offering meets te criteria for approximately 41 credit hours in Category 1 of the Physician's Recognition Award of the American Medical - 
Association, arevided it is used and completed as designed. 


TUITION INFORMATION: $400; Residents and Fellows: $100. (For reduced fee, department chairman verification of training status must 
accompany youapplication,) Please make check payable to Harvard University and mail with the application form to: Harvard Medical : 

Schoci, Department of Continuing Education, Boston, MA 02215. All foreign payments should be made by a draft ona United States bank. 
Separate cheeks are required for individual applicants to each course. 


Preliminary Program 
Saturday, December 6, 1980 





7:30 - 10:45 Optics, Refraction... 0.0... ec ce ccc eee eeveesnenersersscevtveevngueneeenrs David Miller 
11:15- 12:15 Lens, Aqueous Biochemistry... 00.0.0... cece csc cc ceseuvcuccreveuness Leo T. Chylack, Jr. 
1:18- 3:18 MSGUCOMNG E EE E ehescheod baa ust dbs Ab taba « Richard J. Simmons, Bernard Schwartz 
3:30- §:30 Pharmacology and Therapeutics. .........0 000.00 ccc cccccueccsuvecsueccscce Bernard Schwartz 


6:00 - 8:00 ‘Docktail Party 


7:46 - 9:45 Plastic Surgery... cece cece re EEn Aa eai TEEN] Arthur S. Greve, Jr. 
0:00-2:00 Lacrimal Surgery, Orbital Disease -llaa cece ccc eccecececeee, Arthur S. Grove, Jr. 
92345 - 2,45 Corneal, External Disease 6.00... ceca ene Claes H. Dohiman, Kenneth R. Kenyon 
1300- 8:00 Microbiology, Immunology... 2.0606. cece aeaaea araa aa Mathea R. Allansmith 
. Friday, December 12, 1980 
7:30- 9:30 Meuro-Ophthaimology uupuan aera EEA Simmons Lessell 
9:45 - #1:30 @euro-Ophthaimology 0.00.0... aeaa dante haa ce Simmons Lessell 
12:30 - 1:45 ‘Emergency Medicine and Anesthesia ..........0 0.000 ..0 cece cc aaa John V. Donfon, Jr, 
1:45- 3:15 ia Si cac sia en dation aleve Gana wen barnndswwasulle pike Pio bud asa cabunens Lloyd Wilcox 
3:30 - 530 PPADS, sees cet a Fa ab A ves Eade Mena Ya reeh ca koind oh ov odes Lloyd Wilcox 
Saturday, December 13, 1980 
7:45- 8:30 Embryology cece tne c ene c er een rsa tantanisenennne ane Re Basis bankers Film 
8:30- 9:45 Developmental Anomalies... aoaaa eaaa a Richard M. Robb 
10:00 - 14:00 #ediatric Inflammation... p,a aaaeeeaa EE Wiiliam P. Boger Ill 
11:00 - 12:00 MONCHOS EE EET E EEE E heute Robert A. Petersen 
12:45- 2:45 SBUNOIOGY: o topa halon Ae aAA tie A REEERE pba“ AA N tel ct Daniel M. Albert 
3:00- 500 TO Ogy a E cached pach a G a RASS Daniel M. Albert 
Sunday, December 14, 1980 
7:30- 8:45 Contact Lenses, Optics L... p auauna narar aea EEEE AEEA LL David Miller 
9:00 - 11:00 Satinal Electraphysiology, psychophysics. .....0.......00 0... ccceeevececsuececcee. Eliot L. Berson 
19:00 - 1145 Moting, Vitreous)... cece e cae eebeeeecssuureecestnrnesteitununncess John Weiter 
12:45- 3:15 Mating, Vitreous E c cece ne concer E Edward A. Ryan 


3:30- 8:00 Mating, Vitreous tc ceca cece ae eccvevavevene hee dg sae oreo oi John Weiter 














The ~ Pro with a change in the e direc 









ne EEE R EEE E the co confidence dence of an I 
established base with the new benefit of fewer side wii ects. 





prodrugs are agents which — This addition c crea more 












enter the body as one compound lipophilic compound which 
and then are altered into the is absorbed better into the eye 
active drug through enzymatic -17 times better penetration: - 
activity. Propine is a prodrug Once inside, it is converted to 
òf epinephrine that differs from epinephrine by enzymes with: 
epinephrine by the addition of the eye. This action makes — 











two pivalyl side chains. Propine more potent than 
. comparable concentrations of- 

epinephrine, yet with fewer 

side omena 


Pronin (dipivefrin HCI): molecule 
depicting addition of she two 
pivaly} aide chaine. - 





























































































































































































ti olor pilocarpino or a initial therap o 
a HCI) provides: ieee 


Economy 


E Nearly half the price of equiv- 
alent amounts of timolol... 
an important consideration fo 
fixed income patients. 





Propine (dipivefrin HCI): 
the right direction for use | 


E Concomitantly with timolol 
or pilocarpine : 

E Switch epinephrine and pilo- 
carpine users to Propine 5 

@ Initial therapy: effective 
and safe choice for the new 
glaucoma patient. ea 


ara opinen rine treatment of elevated. intraocular pressure: a comparative seu - o 


A krean Pharmaceuticals, Inc. 
? Irvine,CA 92715 

























hydrochi 
809.714 


‘Children, Clinical studies for satety and efficacy i 
Studies indicated a dose-related incidence of meibomian gland retention cysts fol 


~ stration of both dipivefrin hydrochloride and epinephrine. ADVERSE REACTIONS jar Effects. 


Tachycardia, arrhythmias and hypertension have been reported with ocular administration of epinephrine. 
Local Efecte. Burning and stinging was the most frequent side effect reported (6%) with Propine alone. 
injection was observed in 6.5% of the ee. Epinephrine therapy can tead to adrenochrome deposits in 
the conjunctiva and cornea, HOW SUPPLIED: Propine (dipivefrin HC} is ior on prascriptinn only asa 
O.a sterile solution in plastic dropper bottles in the following size: 10 mi—NDC 0260-10. 





A N Pharmaceuticals, Inc. 
: Irvine, CA 92713 





SPEND EASTER WEEK 1981 
IN SUNNY BERMUDA! 


GEORGETOWN UNIVERSITY 

SCHOOL OF MEDICINE 
Office of Continuing Medical Education 
and 


center for sight 


announce 


GEORGETOWN CLINICAL OPHTHALMOLOGY 
CONFERENCE 1981: 
CRITICAL DECISIONS IN OPHTHALMOLOGY 


Newly Emerging Standards in Ophthalmic Care 


At the beautiful Southampton Princess Hotel 
April 19-23, 1981 


Main Themes: 


Management of Ocular Trauma~New Standards in Diagnosis and 
Treatment of Ocular Infections—New Standards in the Manage- 
ment of Complications of Anterior Segment Surgery—Chorioreti- 
nal Emergencies~Roles of Ultrasound and Computerized Tomog- 
raphy in Decision Making 


Guest Faculty: 


Richard K. Forster, Miami 
Yale Fisher, New York 


Georgetown Faculty; 


Peter Y. Evans 
Michael A. Lemp 


Leonard M. Parver 
Narsing A. Rao 


Course Fee: $275 Full refund of cancellations until March 1, 1981 
(Payable to Georgetown University-CME) 
Special Room Rates and MAP 


For further information write to: Office of Continuing Medical 
Education, Georgetown University School of Medicine, First Floor- 
Hospital, 3800 Reservoir Rd., N.W., Washington, D.C. 20007. 
Phone (202) 625-2306 


ally Designed for Safe 


T 


The Keeler/Nevyas ARS, 
rings precision accuracy to a pro- 
cedure ‘har's generally manual or 
dependent upon constant pres- 
sure devices. The Autopress au- 
“tomatically applies regulated al 
“techating pressure and gives the 
“surgeore exact control over pres- 
¢, duration of cycle, and total 
time of therapy. 


(Keele; 


an P the future in sight 


Rapid Preoperative 
cular Pressure Reduction 


What’s more . . . with the Auto- 
press ocular circilation i is restored 
fully between pressure cycles so a 
relatively high pressure can be 
applied safely . . . allows for rapid 
softening of the eye. With a 
built-in “fail-safe” mechanism, 
the unit shuts off in the event the 
pressure-on phase exceeds 25 
seconds for any reason and it will 


Aaa A 


A Diversatronics Product 


KEELER OPTICAL PRODUCTS, INC. 


Name 


decompress immediately if current 
is interrupted. o 


FEATURES: 


è Precision contro! of 
pressure— amount, duration 
of cycle, total comprejsion 
time. 

è Full restoration “of circulation 
between cycles. 

© Built-in “fail safe” mechanism 
with automatic shut-off and 
decompression, —— 

@ Easy to operate, fully automat- 
ic, portable console. . 

© Unique flat silicone rubber ór- 
bital compresion ballon— 
Velcro ™ stabilized. 


| For complete details on the 


Keeler/Nevyas Autopress:. . . fill 
in the coupon below or call, toll- 
free: 800- 523-5620 2 





Hospital 





City/State/Zip 





C] Please have a representative call. 


Please send further information on the Keeler/Nevyas Autopress. 
Please send complete Keeler Product Catalog 


456 Parkway, Lawrence Park industrial District, Broomall, PA 19908 
Philadeiphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta + Cleveland « San Francisco 


Cail toll free: 800-523-5620 (in PA call 218-353-4350) + 


All products serviced in Broomall, Fa 

















In a@ published stud 


drug: 
This study points out a fundamental 
f suspensions. You can never 
e Sure just what concentration of medica- 
putting in their eyes! 
Clution to this problem, 
Vasocidin. Since Vasocidin is a solution it 
never needs shaking. Every clear drop con- 
tains the precise concentration you 
prescribe—every time. Patients with non- 
purulent conjunctivitis* or ble 
rapid relie* of redness, reduc 
mation and control of infection. And 
Vasocidin leaves no uncomfort 
gummy resiciue on patients’ 
“suspension product’ does. 
Prescribe Vasocidn, the clear solution, 
for the exact potency you want—in eve 





problem W 


tion your patients are 


There is aclears 






drop, every time. 


Gop er\ison 


CooperVision Pharmaceuticals Ine, 
PO. Box 367 
San German, Ruerto Feco COPS4 USA 


DESCRIPTION: A stecile ophthalmic solution havin 
Sulfacetamide, 10.0%. ara. stabilized aqueous solution 


preserv 
effect of sodium sulfecetumide. The latter | 


OH 


# steroid mediication in the treatment of stromal hemes 
isual acuity and fields of vision, 
ig thinning of the cornea or sclera, 
nce of steroid medication. Tc 


tic nerve, defects in vi 
ular tissues. in those d 


steroid has been used 
Care should be taken not to to 


SOBs Containing pi 


optic nerve e, 
E onta 


© CooperVisien Pharssarenticals Inc. 1980 





t Vasocidin solution guarantees 
maximum concentration 

in every clear drop— 
every time. 


y' dealing with ocular 
Steroid suspensions, Apt et al concluded 
that whether or not the 
likely tha: many patients would still not 
receive the maximum concentration of the 


y are shaken, “...itis 


pharitis, enjoy 
tion of inflam- 


able, sticky, 
lids like the 


composition: *Prednisol 
Ing sodium thiosulfate, 
Combines the anti-intlam: 
a particularly effective bacteriostatic agent 


ination of drugs by the National Academy of Sciences-National Research Council andor other information, 
e: For the treatment of fonpurulent blepharitis and blepharoconjunctivitis (seborrheal, staphylococcal, 
lassificatiori of the less-than-effective indication requires further investigation, 


plex, ocular tuberculosis, vaccinia, varicella and most other viral diseases of the comea and conjunctiva: fungal diseases of the eye and most 
itis arè contraindications for topical steroids, Should not be used by patients with narrow angie glaucoma, doethose sensitive to 


gic and bacterial). Final cl 







Vasocidin’ 


(prednisolone sodium phosphate 0.25%, sodium 
Sulfacetamide 10%, phenylephrine HCI 9.125%) 





‘Apt L, et al: Patient compliance with use of topical ophthalmic 
corticosteroid suspensions. AJO 87:210-214, 1979. ; 


*This drug has been evaluated as possibly effective for this indication. 
See Brief Summary. 





































t formation, or may-aid in the establi 
Perforation has been known 


steroids are not affective in 


simplex keratitis requires great caution, frequent slit-iama microse 
Cataract 


Id not be used. ADVERSE 
thogens lterated from ocular 
mprovementoceurs. Thereafter, 


795-0241 

















THE ESTELLE POMENE EYE FOUNDATION 
AN 


DEPARTMENT OF OPHTHALMOLOGY 
PRESENT 


PROGRESS IN VITREOUS SURGERY 


DIRECTOR 
KENNETH R. DIDDIE, M.D. 
FEBRUARY 20-21, 1981 
NEW OTANI HOTEL 

LOS ANGELES 


FACULTY: 

Thomas M. Aaberg, M.D. Ronald G. Michels, M.D. 
George Blankenship, M.D. James B. Miller, M.D. 
Steven T. Charles, M.D. Richard R. Ober, M.D. 
James Diamond, M.D. Conor C. O'Malley, M.D. 
Kenneth R. Diddie, M.D. Stephen J. Ryan, M.D. 
H. McKenzie Freeman, M.D. John Scott, M.D. 
Michael H. Goldbaum, M.D. Ronald E. Smith, M.D. 
Klaus Heilmann, M.D. Manfred Spitznas, M.D. 
Alexander R. Irvine, M.D. Walter H. Stern, M.D. 
Allan E, Kreiger,. M.D. Felipe Tolentino, M.D. 
Robert Machemer, M.D. C. P. Wilkinson, M.D. 
























THE POSTGRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE 
FIFTEENTH ANNUAL REVIEW COURSE 
“BASIC SUBJECTS IN OPHTHALMOLOGY” 


DECEMBER 1 through 6, 1980 


De 


SUBJECTS 
PHYSIOLOGY, PHARMACOLOGY 
OCULAR MOTILITY, NEURO-OPHTHALMOLOGY 
MEDICAL OPHTHALMOLOGY, DEVELOPMENTAL ANOMALIES 
PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY OF THE EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATIONS of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 


mete as 


JAMES C. NEWTON, M.D. 
FACULTY 


























COURSE DIRECTOR: 


RONALD CARR, M.D. FRANK B. HOEFLE, M.D. 








RICHARD RUIZ, M.D. 
WHITNEY G. SAMPSON, M.D. 
This six-day intensive course is designed as a comprehensive review of the basic 
subjects in Ophthalmology and should be especially helpful to those physicians 
preparing for the American Board Certification Examinations and those having to 
fulfill requirements for continuing medical education. This course qualifies for 48 
credits in Category 1 for the AMA-CME Physician's Recognition Award. 
Tuition: $500.00 (Luncheons and Cocktail Party included) 
For application and further information, please write: 
Jane Stark, Registrar 
Postgraduate Institute 
New York Eye and Ear infirmary 
310 East Fourteenth Street 
New York, New York- 10003 





JOHN $. HERMANN, M.D. 


THE UNIVERSITY OF SOUTHERN CALIFORNIA 















TOPICS TO INCLUDE: 
Vitrectomy Instrumentation in the 1980's 
Diabetic Retinopathy 
Vitrectomy in Retinal Detachment Surgery 
~Massive Periretinal Proliferation 
~Giant Tears—Silicone Oil 
Posterior Holes 
Vitrectomy in Eye Trauma 
Vitrectomy Techniques for the General Ophthalmologist 
Controversial Topics in Vitreous Surgery 


Registration Fee: $200 

For Information: 

Nancy Call 
Coordinator—Continuing Education 
1533 San Pablo Street Box J 

Los Angeles, California 90033 
(213) 224-7752 


MARLIN E 


@ SALT TABLETS 


@ SQUEEZE 
BOTTLES 


è HEAT 
DISINFECTION 
KITS (BOILING 
WATER) 





© 250 ing. sodium chloride USP. tablets. Packaged 200 tablets ger sealed container, 20 containers pee box, Min} 
mum order ONE 80% priced at $38.00, unit cost 81 container, 

# Ons ounce preparation squeeze botties, Packaged 20 bottles per box. Minimum order ONE BOX priced ot $12.00, 
anit cost $.80/battis. 


® Heat Disinfection Kit including stainiess steal Hixtere, Naryi™ plastic soft tans tase copable of acoumemnadating lenses 
as large at Imm in diameter, Packaged 6 heat kite per box. Miniman order ONE BOX priced st $38.00, unit 
cost $6.00/kH. 


VOLUME DISCOUNT ino mix}: Orders af 18 boxar or more of aiher Martin Bait Tablets, Squeaas Hotties, oy 
Marlin Heat Gisintectinn Kits are discounted 12%. 


ORDERS ACCEPTED PREPAID OF 0.0.0. ONLY: Prepaid ordery save portage and 6.0.0. costs, COD. ordes 
pay postage and 0.0.0. costs. 


Marlin Industries, P.O. Box 284 Dept. B, Tarzana, CA 91356 





l ~. boxtes}-of Mariin Saft Tablets 

REDE tr 2 A $. 

l harles) of Martin Squeeze | 
AGOE nr Borties @ 512.00/box | Ee, 

| , hoxton of Marlin Heat Gisinter: | 
Oty nn EBA EB tion Kits @ $36. 00/box ARN 


area code 
Cal. Bes. ani 
TR E Se trent eee ate TOTAL onoen 4... | 


Sem senses se aeee Senne Sli SANRIO Si SEIN: SEINE SEEN SR: MUNI SNE Yo ONT: AS SDE 





Corresp ordence 


Ocular Neevascularization 


To tae Edite--~Dr Paul Henkind’s 
main point.appears to be that I have 
erred grievously in not citing his arti- 
cle or: ecular nsevascularization (Am J 
Ophthelmoi 1*78;85:287-301) Anyone 
familiar with the subject of ocular 
neovasculamization knows how vast is 
the literature ən this subject. Had I to 
cite every available article, my bibli- 
ography woud have run to many 
timee the lengza of the article. In fact, 
I originally susmitted to the ARCHIVES 
an article abort four to five times the 
. size of the published article (Arch 
Ophthalmol 180;98:574), but the re- 
viewer and tae chief editer insist- 
ed on a dræstæ reduction in the size 
of the text ard bibliography. Hence, 
Thad te restrict-my review of the liter- 
ature to the most relevant publica- 
tions enly. I am well aware of Dr 
Henkind's ar-icle but consider it, 
though a gooc review of ocular neo- 
vascularization, not relevant to the 
hypothesis postulated by me and also 
not relèvan: enough to be included in 
the limited SiBliography that I had to 
abide by. Moreover, I do not fully 
agree with sowe of the assertions by 
Dr Heakine. 

SOHAN SireH Hayren, MD, PuD, 

FRCS 
Iowa City 







Dissociatec: Vertical Deviation 


To the Editor -1 read with interest 
the article by Sprague et al (ARCHIVES 
98:465-468, 150) concerning treat- 
ment of disaocated vertical deviation 
(DVD) «with:Ceppers’ faden operation. 
With ail due respect to these authors, 
Ciippers’ fadsa operation as the 
authors eorrec:ly described is a poste- 
rior fization suture procedure. The 
cases reported by Sprague ez al were 
almost all done in association with a 
small superior rectus musde recession 
of 3 to.5 mm; in very severe cases of 
DYD, « 6-rem: inferior reetus muscle 
resection was cone as well (I am 100% 
sure tne hereuBan 60-mm inferior rec- 
tus muscle resection mentioned in the 
article is a typugraphical error). 

To my way «' thinking, it is unfor- 
tunate that che authors evaluated this 
procedure in sembination with hori- 
zontai surgery in 26 of the 34 patients 
manifesting DD. It would have been 
ideal to have concentrated on those 
who had essen~ially a pure DVD prob- 
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lem. There were eight such patienis in 
their series, but I was disappointed 
that the results in these patients were 
not separated or distinguished from 
the others. Such information would 
have been particularly interesting. 

In addition, of the four patients in 
their series whose results were judged 
to be poor, the authors have opened 
Pandora's box, so to speak, by stating 
that “the third patient was operated 
on early in the study and did not have 
a recession.” No explanation is given, 
but I inferred that at the beginning of 
their study, they were indeed doing 
the faden operation of Ctippers and 
then modified it to incorporate the 
recession portion of the operation in 
their technique. The reasons for this 
are not stated. What were the results? 
Do the authors imply that without a 
recession, the operation is of no value? 
How much of the desired result is due 
to the recession, and how much is due 
to the posterior fixation suture itself? 
These are all important points I think 
the article should have addressed 
itself to. 

I look forward to seeing a reply 
from the authors. 

JOEL Porter, MD 
Daly City, Calif 


To the Editor.—The article by Sprague 
et al illustrates the drawbacks of over- 
specialization. Pediatric ophthalmol- 
ogists are necessary, but the faden 
operation espoused for the treatment 
of DVD points up the danger of not 
seeing adult patients. The article says 
that "contrary to popular opinion, 
time does not improve DVD.” No sta- 
tistics or studies are cited as basis for 
this statement. Yet DVD is rarely, if 
ever, seen in adults. Most ophthalmol- 
ogists do not check for DVD in adults. 
That it is not seen in adults means 
either that it is not present or that, if 
it is present, it is not cosmetically 
unacceptable. 

The article ends by saying, “Our 
favorable results with the faden oper- 
ation for DVD are in keeping with 
other reports in the literature.” So it is 
with all operations with defects seen 
in children that clear with adulthood. 
In actuality, the favorable results 
would occur with or without surgery. 

ARTHUR W. FLEMING, MD 
Pittsburgh 


In Reply.—Dr Porter is correct that 
the posterior fixation suture proce- 
dure was originally described by Cüp- 
pers’ with reattachment of the muscle 
to its anatomic insertion. However, we 
did not take up this operation until 


Muhlendyck, an associate of Ctippers, | 
reported at the International Orthop- 
tic Congress in Boston in July 1975. 
Muhlendyck’ said that it was neces- 
sary to recess the muscle also. Jam- 
polsky" and others have reported on 
recession of the superior rectus muscle 
to correct DVD. At last report, they 
were recessing the superior rectus 
muscle 12 mm to stop the updrift of 
DVD, so a 5-mm recession plus a fad- 
en operation seems a good trade. In 
patients with a hypotropia in primary 
position in which, at times, the hypo- 
tropic eye drifts greatly up, a minimal 
recession of 1.8 to 2 mm was done with 
the faden operation. Otherwise, as 
stated, a recession is also required. 
The third muscle operation (resection 
of the inferior-rectus muscle) was only 
done when the DVD was grossly 
asymmetric. 

Of our eight patients who only had 
surgery for DVD, two had small reces- 
sions of only 2 mm, one was judged a 
goed result, and the other was judged 
a fair result. The remainder had reces- 
sions of 3 to 5 mm; all were judged as 
having good results, with an aver- 
age follow-up observation of four 
months, 

James B. SPRAGUE, MD 
Denver 

SALLY Moore 

Howard EGGERS, MD 
Puiuip Knapp, MD 
New York 


1. Cappers C: The so-called faden operation, in 
Fells P (ed): The Stcond Congress of the Interna- 
tional Strabismus Association. Marseilles, 
France, Lany, 1976, p 168. 

2. Muhlendyck H: Diagnosis of convergent 
strabismus with nystagmus and its treatment 
with Cippers’ Faden operation, in Moore 8, Mein 
J, Stockbridge L ieds): Past, Present, Future. 
New York, Grune & Stratton Ine, p 148. 

3. Jampolsky AzNew Orleans Symposium. St 
Louis, CV Mosby Go, 1973, p 583. 


In Reply.—In response to Dr Flem- 
ing’s letter about pediatric ophthal- 
mologists, I have never been a pediat- 
ric ophthalmologist, but I have been a 
strabismologis:. for nearly 30 years. 
The oldest patients I have operated on 
for DVD have been between 40 and 50 
years old. Patients with conditions 
physicians repert cannot be cured sur- 
gically become discouraged and stop 
consulting ophthalmologists (eg, jaw- 
winking syndrome, Duane’s syn- 
drome, and double elevator muscle 
paralysis). Then, when these patients 
diseover someone is correcting the 
conditions, they try again. Although 
double dissociated vertical deviation 
occurs in 90% cf cases with congenital 
esotropia, only about 5% are severe 
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` enough to warrant surgical interven- 
tion. These severe cases do not 
improve by the mere passage of 
time. 
Purr Knapp, MD 
New York 


Iris Neovascular Tufts 


To the Editor.—The article “Iris Neo- 
vascular Tufts” (ARCHIVES 97:2346- 
2352, 1979) by Mason includes some 
interesting observations concerning 
the prevalence of peripupillary, tuft- 
` like dye leakage in patients with cellu- 
lar and basement membrane deficien- 
cies. His suggestion that this type of 
fluorescein extravasate might be a 
sensitive indicator of local and/or 
systemic disease confirms similar con- 
tentions expressed in recent publica- 
tions.’* It has been shown that tuft- 
like peripupillary leakage occurs inci- 
dentally in a significant number of 
apparently normal individuals. Thus, 
7.81% of subjects younger than 50 
years and 30.7% of persons older than 
this show peripupillary fluorescein 
leakage in the absence of known ocu- 
lar or systemic disease.? The same 
circumscribed leakage spots are seen 
in ophthalmic diseases unrelated or 
previous to possible neovasculariza- 
tion, like recent central retinal vein 
occlusion, central retinal artery occlu- 
sion, glaucomatous eyes receiving 
miotic or -blocker treatment, retinal 
pigmentary dystrophy with posterior 
pole edema, acute iridocyclitis, and 
others. Tuft-like leakage must there- 
fore be regarded, at the most, as a 
nonspecific sign of disease that in no 
way signifies or necessarily heralds 
neovascularization. It merely suggests 
breakdown of the blood-ocular barrier 
at the possibly sensitive site of the 
fine peripupillary capillaries. It seems 
misleading to consider this very fre- 
quently seen, nonspecific, nonprogres- 
sive iris angiographic sign as indica- 
tive of tumorous or neovascular 
growth. 
That diabetics invariably show peri- 
pupillary dye leakage was shown in 
the very first publication ever devoted 
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to anterior segment fluorescein angi- 
ography,’ and constitutes a well- 
recognized feature of this disease. 
Later publications have confirmed the 
high prevalence of peripupillary dye 
leakage in diabetics, so that Dr 
Mason’s implication that “statistics 
have not been available previously for 
the incidence in juvenile-onset or 
maturity-onset diabetics” is not well 
documented or is misleadingly formu- 
lated. Whether myotonic patients 
show pupillary dye leakage because of 
this disease or because of other con- 
current disorders has been and re- 
mains, in spite of Dr Mason’s publica- 
tion, uncertain. 
MICHAEL H. Kotrow, MD, DABO 
Stuttgart, West Germany 


1. Cobb B: Vascular tufts at the pupillary 
margin: A preliminary report cn 44 patients. 
Trans Ophthalmol Soc UK 88:211-221, 1968. 

2. Kottow MH: Anterior Segment Fluorescein 
Angiography. Baltimore, Williams & Wilkins Co, 
1978, p 67. 

8. Vannas A: Fluorescein angiography of the 
vessels of the iris in pseudoexfoliation of the lens 
capsule, capsular glaucoma, and some other 
forms of glaucoma. Acta Ophthalmol Suppl 105:9- 
70, 1969. 

4. Jensen VA, Lundbaek K: Fluorescense 
angiography of the iris in recent and long-term 
diabetes: Preliminary communication. Acta Oph- 
thalmal 46:584-585, 1968. 


In Reply.—Dr Kottow has misdirected 
the emphasis of my clinical study on 
iris neovascular tufts from the observ- 
able pupillary lesions to a nonspecific 
angiogram finding he calls “tuft-like” 
dye leakage. He fails to relate this 
peripupillary leakage to iris tufts. 
While I defer to Dr Kottow’s expertise 
on the incidence of iris “circumscribed 
leakage spots” in diverse ophthalmic 
conditions, I do not believe that glo- 
merular microcapillary outgrowths 
(tufts) occur in these same conditions. 
Tufts are specific to certain patient 
groups. 

The neovascular coils I have de- 
scribed always cause both an early and 
late persistent focal smokestack ex- 
travasation of dye that is profuse. In 
eyes with tufts, the skip zones on the 
pupillary border between tufts either 
do not leak or they fluoresce diffuse- 


ly. 





Minor iris leakage may occur in 
some normal persons. However, the 
study quoted by Dr Kottow never 
found profuse fluorescein leakage in 
healthy eyes. Although some types of 
iris leakage are undoubtedly nonspe- 
cific, iris tufts do have a characteristic 
fluorescence pattern not found in 
normal persons. 

While I agree that iris leakage need 
not “necessarily herald” iris neovascu- 
larization, that long-term profuse 
leakage may do so should not be so 
lightly dismissed. No one would argue 
that fiuorophotometric detection of 
increased retinal vasopermeability 
prognosticates which patients will get 
proliferative diabetic retinopathy. 
Similarly, I did not mean to imply that 
the almost universal peripupillary 
leakage in myotonics and diabetics 
“necessarily” precedes the clinical ap- 
pearance of iris neovascular tufts. 
Nevertheless, it is curious that. iris 
neovascular tufts occur in the same 
patient groups that have such a high 
incidence of peripupillary leakage. Dr 
Kottow properly warns us that 
extrapolating from long-term abnor- 
mal iris vasopermeability to the devel- 
opment of iris neovascular tufts is, 
alas, still speculative. 

Hyperinsulinemia and possibly hy- 
potony are associated with tufts. 
Patients with focal iris dye leakage in 
a smokestack pattern should be exam- 
ined for tufts. “Normal” persons with 
tufts should be given insulin tolerance 
testing for occult diabetes.’ 

In my article, the incidence in dia- 
betics referred to iris neovascular 
tufts and not to the well-known peri- 
pupillary leakage to which Dr Kottow 
addresses himself. The association of 
tufts with hyperinsulinemia is merely 
an observation intended to stimulate 
further research in blood-ocular. bar- 
riers and ocular neovascularization. 

Gary Mason, MD 
Houston 


1. Vannas A: Fluorescein angiography of the 
vessels of the iris in pseudoexfoliation of the lens 
capsule, capsular glaucoma, and some other 
forms of glaucoma. Acta Ophthalmo Suppl 
105:9-70, 1969. 

2. Mason GE: Iris neovascular tufts. Ann Oph- 
thalmol 12:420-422, 1980. 
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INTERNATIONAL CATARACT 
SURGERY SYMPOSIUM 
= February 16-17-18, 1981 


La Posada Resort Hotel 


Scottsdale, Arizona 


FACULTY 


Robert C. Drews: 
United States 


Henry M. Clayman 
United States 


Harold A. Stein 


Canada . 


For information please write: The Eye Foundation (AFORE) 
421 North 18th Street, Suite 105 
Phoenix, Arizona 85006 
Phone: (602) 257-1077 


PHYSICIAN 


Immediate opening for physician who is board 
qualified, preferably certified, in ophthalmolo- 
gy at the U.S. Public Health Service Hospital, 
Norfolk, Virginia. Salary range dependent on 
qualifications. Federe! benefits and malprac- 
tice coverage. 


Send Curriculum Vitae to Director, USPHS 
Hospital, 6560 Hamoton Blvd., Norfolk, VA 
23508 or call area code 804, 423-5800 
X366. 


An Ecual Opportunity Employer. 























EVOKED POTENTIAL WORKSHOP 


THE PRACTICAL 
APPLICATION OF EVOKED POTENTIAL 


FEBRUARY 2,3,4,5, 1981 


The Neurology Department of the University of California, levine, will present a 
workshop on the practical aspects of Sensory evozed potential testing. 

The first two days will be devoted to instruction and practical recording sessions 
covering the principles of auditory, visual, and somatosensory evoked potential 
testing. Participants will record the various evoked potentials: to become familiar 
with the techniques and limitations of evoked potential testing. Evoked potential 
computers manufactured by -Grass Instrument Company; Life-Tech Instruments, 
Inc,; Nicolet Instrument Corporation; Teca Corporation; and Tracor Analytic, inc., 
will be available. The sessions will provide an introduction io evoked potential 
testing for anesthesiologists, audiologists, clinical neurologists, electrodiagnasti- 
cians, ophthalmologists, and technologists, Enrollment is limited to facilitate close 
supervision during the recording sessions. 

The second two days will be devoted to lectures and tutorials on advanced 
recording methods, alterations with disorders of sensory, end nervous system 
function, evoked potential interpretation and clinical utility. The sessions will be 
directed to experienced practitioners and technolegists, incliding those partici- 
pating in the practical sessions. 


FACULTY: P. Raudzens, M.D. 
M. Don, Ph.D. M. John Rowe, IH, M.D. 
A. Martin Halliday, M.D. E. Squires, Ph.D. 
K. Hecox, M.D., Ph.D. E. Starr, MLD, 
K. Nudleman; M.D. L Stockard; M.D., Ph.D, 
Staff, University of California Irvine Evoked Potential Laboratory 


TUITION: For further information contact: 
Complete course, Arnold Starr, M.D.. i. 

Feb. 2-5 $425 Department of Nesrology 

Two day practicum, California: College af Medicine 
Feb. 2-3 $250 University. of California, Irvine 
Two day tutorial, Irvine, CA 92717 
Feb, -4-5 $250 Phone: (714) 833-9088 






























NEW YORK OCULAR TUMOR MEETING 
Saturday, February 21, 1981 


Sponsored by the Combined Ophthalmology Department 
of the New York Hospital-Cornell Medical Center 
and Manhattan Eye. Ear and Throat Hospital 


A full day course on ocular and adnexal tumors will be organized 
around a series of 20 case presentations covering the full gamut 
of benign and malignant tumors of special interest to the 
practicing ophthalmologist. The audience and panel will partici- 
pate in the analysis of each case. The course will emphasize 
diagnosis. operative and therapeutic decisions, and new cortro- 
versia! managements. 






The following will be the course participants: 


David Abramson, M.D. ira S. Jones, M.D. 

James Augsburger, M.D. Herbert Katzin, M.D. 

D. Jackson Coleman, M.D. Murray Meltzer, M.D. 
Robert Ellsworth, M.D. Jerry Shields, M.D. 

Barrett Haik, M.D. James Schutz, M.D. 

Paul Henkind. M.D. Frederick Theodore, M.D 
Albert Hornblass, M.D. Stephen Trokel, M.D. 
Frederick A. Jakobiec, M.D. Lorenz E. Zimmerman, M.D. 






















For information and registration please write to: 






Frederick A. Jakobiec, M.D. 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street 
New York, NY 10021 
212-753-7697 


EE- | TX Hae 


PERMA TWEEZ* ELECTROLYSIS INSTRUMENT 


This permanent hair remover features the original sat- 
ented self-correcting needle. Battery operated instrument 
sterilizes itself when current flows. No-puncture safety 
feature also helps prevent infection. Simple enough to 
be used by laymen (for cosmetic purposes only). 


Thousands of units sold for such varied professional 
application as removal of inverted eyelashes to cos- 
metic use. 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT $22.95 


0 invoice after 30 days 
0 Check enclosed 
30 DAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-127 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


DR. 
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NEOSPORIN' 
Ophthalmic 


Solution Sterile 
(Polymyxin B- 
Neomycin—Gramicidin) 


Each cc contains: Aerosporin® (Polymyxin B 
Sulfate) 5,000 units, neomycin sulfate 2.5 mg 
(equivalent to 1.75 mg neomycin base), 
gramicidin 0.025 mg. Vehicle contains 
alcohol 0.5%, thimerosal (preservative) 
0.001% and the inactive ingredients propyl- 
ane glycol, polyoxyethylene polyoxypropyl- 
ene compound, sodium chloride and 
purified water. 


® 


Ophthalmic 
Ointment Sterile 
(Polymyxin B- 
Bacitracin—Neomycin) 


Each gram contains: Aerosporin® (Polymyxin B 
Sulfate) 5,000 units, bacitracin zinc 400 
units, neomycin sulfate 5 mg (equivalent to 
3.5 mg neomycin base), special white 
petrolatum qs. 

Briet Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics contained therein. 


CONTRAINDICATIONS: 
Contraindicated in thase persons who have 
shown sensitivity to any of the components. 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible organisms. Ophthalmic Oint- 
ment may retard corneal healing. 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment. 

Allergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin. paromomycin, 
streptomycin, and possibly gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cuteneous 
sensitizer. Articles in the current literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML 


/ Burroughs Wellcome Co, 
/ Research Triangie Park 
Welcome / North Carolina 27709 





Pseudomonas 
Haemophilus 
Klebsiella 
Aerobacter 
Escherichia 
Proteus 
Corynebacterium 
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Disorders of the Peripheral Fundus, by Wii- 
liam Tasman and Jerry A. Shields, 227 pp, with 
188 black-and-white and three color illustra- 
tions, $30, Hagerstown, Md, Harper & Row Pub- 
lishers inc, 1980. 


This brief work is, to my knowledge, 
the first concerned primarily with dis- 
orders of the peripheral fundus. It fills 
a large gap in the ophthalmic litera- 
ture by collating many subjects here- 
tofore described only in diverse refer- 
ences. Topics are logically grouped 
into nine separate chapters. The text 
is well illustrated with photographs of 
both clinical and pathologic speci- 
mens. The differential diagnoses of 
retinoblastoma and malignant mela- 
noma are excellent. Many other sub- 
jects are also well discussed. The 
authors avoid many controversial as- 
pects of diagnosis and treatment. This 
omission is probably best for most 
readers. Those interested in pursuing 
certain topics can refer to the bibliog- 
raphy. This text is recommended for 
students, residents, and general oph- 
thalmologists interested in this field. 

PETER REED Pavan, MD 
Iowa City 


Ocular Therapeutics, edited by B. Dobli Srini- 
vasan, 231 pp, with illus, New York, Masson 
Publishing USA Inc, 1980. 

The aim of this book is to summa- 
rize current thought on the therapy of 
ocular diseases to give a balanced view 
of recent advances in ocular therapeu- 
tics. The contributors have been cho- 
sen for their particular expertise, and 
the subjects include the chemotherapy 
of ocular infections and ocular inflam- 
mations, diagnostic and therapeutic 
drugs in strabismus, toxicology, anes- 
thesia, the medical treatment of glau- 
coma, ocular tumors, retinal vascular 
diseases, myasthenia gravis, optic 
neuritis and nutritional amblyopia, 
and some corneal conditions. 

The contributions vary from two- 
page summaries to substantial chap- 
ters with extensive references such as 
those on the chemotherapy of fungal 
infections and ocular herpes simplex. 
The most controversial chapter con- 
cerns the claims by Wirostko and 
Johnson that microbial forms, possi- 
bly fragments of an actinomycetes- 
like organism, can be found in the 

` aqueous of one third of cases of active 
uveitis. Inoculations of such aqueous 
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into mice caused ocular inflammation 
and premature death. Antituberculous 
therapy seemed effective in mice and 
in about half of “several hundred 
patients.” Two case histories are pre- 
sented, but there are no detailed sta- 
tistics. If these claims could be sub- 
stantiated, the work is important, but 
until then I doubt the wisdom of 
including it in a volume such as this. 

Every clinician will find something 
of value, and the chapters on herpes, 
inclusion conjunctivitis, and fungal 
infections are particularly helpful in 
the management of these conditions. 
The chapter on ocular rosacea is a 
useful reminder that lid lesions and 
various degrees of keratitis are com- 
mon in this condition, and that tetra- 
cycline can produce rapid improve- 
ment. The contributions concerning 
drug toxicity are welcome, and the 
possibility that zine deficiency is 
involved in toxic optic neuritis is par- 
ticularly interesting. 

The book is a useful volume for the 
practicing ophthalmologist, and the 
references provide an excellent guide 
to those seeking more detailed infor- 
mation. The illustrations in black and 
white are adequate, and there is a 
good index. 

EDWARDS. PERKINS, MD, PHD, FRCS 
Iowa City 


Retrolental Fibroplasia, by William A. Silver- 
man, 246 pp, with illus, $23.80, New York, Grune 
& Stratton Inc, 1980. 

This book is a superb description on 
the historical background, develop- 
ment, and present state of this un- 
usual ocular disease, which primarily 
affects prematurely born infants. The 
author has been in the forefront of 
neonatologists concerned with ret- 
rolental fibroplasia for three decades, 
and he was one of the first pediatri- 
cians to become seriously interested in 
this potentially blinding condition. 

The author gives an interesting 
account of the first infants observed 
with this disease by Chandler and 
Terry in Boston. They soon realized 
that this was a new entity. Within a 
few years, the condition had increased 
in frequency to resemble an epidemic, 
and retrolental fibroplasia became the 
most frequent cause of blindness 
among children. The author then fol- 
lows the various attempts to elucidate 


the causes of this condition, which 
culminated in the cooperative study 
on the effect of oxygen conducted in 
this country between 1953 and 1954. 

The second part of the book deals 
with various aspects of neenatology as 
they apply to the care of prematurely 
born infants. The practice of supple- 
menting oxygen is discussed in detail, 
as are its consequences, complications, 
and advantages. 

The final third of the book deals 
with the problems of conducting ran- 
domized clinical trials in small infants. 
The author discusses not only the vari- 
ous statistical implications, buz also 
the moral and ethical aspects of such 
experimentation. Anybody interested 
in neonatology in general or in retro- 
lental fibroplasia in specific should 
read this book. 

FREDERICK C. BLop1, MD 
Iowa City 


Repair and Reconstruction in the Orbital 
Region—A Practical Guide, by John C. Mus- 
tardé, 400 pp, with illus, $85, New York, Courchill 
Livingstone, 1979. 

The second edition of Dr Mus- 
tardé’s book is certainly as timely as 
the first edition, and its several 
reprints are no longer obtainable. The 
book represents a landmark in oculo- 
plastic surgery, and while the second 
edition is not greatly different from 
the first, it does update our knowledge 
in this field. The most notable changes 
are the addition of a chapter on colo- 
bomas of the eyelids and the division 
of ptosis and epicanthus, telecanthus, 
blepharophimosis, and hypertelorism 
into two separate chapters. These eye- 
lid malpositions are discussed in 
greater detail in the second edition. 

The success of Dr Mustardé’s first 
edition speaks for the excellence of 
this book, and his second edition will 
certainly continue in this tradition. Dr 
Mustardé shares with us his knowl- 
edge about repair and reconstruction 
in the orbital region that he has 
gained from many years of experience 
in oculoplastic surgery. The book illus- 
trates many procedures Dr Mustardé 
has contributed to this expanding 
field. 

This book is recommended for all 
levels of interest in oculoplastic sur- 
gery. 

RICHARD L. ANDERSON, MD 
Iowa City 
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MID WINTER NATIONAL MEETING 
SAHARA HOTEL, LAS VEGAS, NEVADA 


JANUARY 29 - FEBRUARY 1, 1981 
(ending 12 noon, Sunday) 


CT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 


















CONRAD BERENS LECTURER DISTINGUISHED VISITING LECTURER 
John A, Dyer, M.D. Thomas F. Spring, M.D. 
Corneal @ontact Lens in Perspective —1948-1981 Contact Lenses, Endothelium and. Keratocdnus 
PRACTICE SEMINAR Scientific Program begins at 
(3:00 a.m. - 12:00 noon Thursday) 2:00 p.m. Thursday 











Thursday Afternoon (January 29) 


Symposium: EXTENDED WEAR OF CONTACT LENSES IN APHAKIA ......... Jack Hartstein, M.D., Moderator |. 
Patient Selection ities ise ed ie clbase nda de VTE ET oe eee orice an eee ities Joseph A. Baldone, M.D... 
CONE LASOS i creron apee oo we eee get YSS Taw sad HA Pho E ad awed aco beanie 4 Richard G. Lembach, M.D. 
Piydrowlirme Lenses v5. eek icv cies cee ccs sede cide ee ues beaebadbedu died suoawa ud ewan’ Perry $. Binder, M.D. 
PUNO EONS Sic tei es ee netics uaalew tenet bre beak T Anthony B. Nesburn, M.D. 
BRICOMD AMIENS OS coe Senge aaah eee deed eneatar eon) evanns bes Hewog baw da eee tea EA Rae Robert T. Biackhurst, M.D. 
ABE OTE ci cic. E yen E Soe eek we Paced VARESE dd Aaa ee aw oe Semen neues ae H. Dwight Cavanagh, M.D. 
Complica@ions of Extended Wear Lenses ..........0... 0... cece cee rraren naroro G. Peter Halberg, M.D. 
Panel Disoussion 
THE USE OF EXTENDED WEAR LENSES IN MYOPIA ......................0...0cc eee Louis A. Wilson, M.D. 
Sympesium: THE USE OF EXTENDED WEAR LENSES FOR THERAPEUTIC PURPOSES ..................... 
ON EE E E E E SEEE EE E ears en Richard H. Keates, M.D., Moderator 
Copr LEE o o r a A AAN N hae AEE a TAA OCIA Richard G. Lembach, M.D. 
Bausch BLomb Lenses 2.0... cece eea Aeae an John Brodrick, M.D. 
Seulon Lenses eel a a E EAS E EEE dod an pune vn doen aE E a ... Bruce Bodner, M.D. 
Swftsigty Therapeutic Lenses 20.0.0... ccc cece eet e ce eeeeeveeynenevnnens Henry Gelender, M.D. 
PRACTICAL WORKSHOPS ... l.. a EEEa Topics to be announced 





Sympasiem: TORIC SOFT LENSES L a 00 ccc eee Barry A. Maltzman, M.D., Moderator 
Lens Availability and Design ................. Fitting Techniques and Wear Expectations (Dura-Soft—Hydrocurve) 


Fitting Techniques and Wearing Expectations (Hydromore—Miracon—Hydron). . .Pitfalls to Avoid in Fitting Toric Lenses 
Fanel Discussion - Questions and Answers. Participants: Herschell H: Boyd, M.D., Paul R. Honan, Jr., MED., Bernard J. 
Slatt, M.D Harold A. Stein, M.D. 








Symposium: HYGIENIC CARE OF SOFT LENSES .........................00,, Ellis Gruber, M.D., Moderator 
The Role =f Saline and Enzymatic Cleaners in the Care of Soft Lenses .................. Mark B. Abelson, M.D. 
The Role sf Surfactant Cleaners in the Care of Soft Lenses 2.0... occ. cece ccc cece eee ce R. Linsy Farris, M.D. 
Het or Com Care Systems? 0.6.0... araar de etvetertsessssseaeveenes Ellis Gruber, M.D. 
OPHTHALMIC DEVICES: A Review of Three Years of FDA Involvement ................... Max Talbott, Ph.D. 
Symposiem: CONTACT LENSES IN INFANTS AND CHILDREN .............. Harold P. Keller, MD., Moderator 
indicatioas;and Available Materials for Contact Lenses in Infants and Children ............ Judith E. Gurland, M.D. 
Pathophysiology of Contact Lens Therapy in Infants and Children ................... |. Matthew Rabinowicz, M.D. 
Gontaci „ens Fitting Tecriniques Unique to the Pediatric Population ....................05. Harold P. Koller, M.D. 
Indicatioasand Compications of Intraocular Lenses vs. Contact Lenses in Infants and Children ................... 

E dress E e SIME MS rcnc tae incited bob a wba a a aa Spee tases oe D A TEET . Jerry W. Maida, M.D. 
Results ef Extended and Daily Wear Contact Lenses in Infants and Children ............... Harold P. Koller, M.D. 
CISTINGUISHED VISITING LECTURER ............000000 0000 cic c ence aeee Thomas F Spring, M.D. 


Spouse Luncheon at Don the Beachcomber Compliments of CLAC 
Friday Afternoon (January 30) 


CONTAC™ LENS COURSES -Section!...................,.... R. Linsy Farris, M.D., Director, Ceurse Program 
t Curæt Concepts in the Correction of Myopia—Extended Wear Lens, Orthokeratology and Refractive Cor- 
nea Surgery orreee lan da eed be See E ended EAE E D oan EOE Perry & Binder, M.D. 






2. Mermement of Corneal & Contact Lens Problems .......... G. Peter Halberg, M.D., Robert A. D'Amico, M.D. 
















3. How to Select the Best Soft Lens for Your Patient in 4 9B T ie Sar ted asks eee 
4. Astigmatism Correction with Hard & Soft Contact Lenses....... 

5. Specialized Techniques.of Lens Fitting .......--..)--- 01s see reeset eee 
6. Hard Lens Modification—Basic Lens Evaluation and Modification Techniques 

7 

8 


Marvin A. Garland, M D. 
. Fitting of CAB and Silicone Lenses for Daily and Extended Wear .. Jay |. Lippman, M.D., Daniel Sigband, M.D. 


. Contact Lens Fitting in Infants & Children s. 26-006 seen eee ete ne Harold P. Koller, MD. 
9. Introduction to Refractive Keratoplasty ......-....-..--- Miles H. Friedlander, M.D., Herbert E. Kaufman, M.D. 
10. Contact Lens—Lacrimal System Interaction |... seor David Lamberts, M.D., Frank J. Holly, Ph.D. 
11. Extended Wear of Contact Lenses o.r rnrn Rao N. Gullapalli, M.D. 
12. Contact Lens Equipment and Solutions .....--... 5.2 ese seer reese rr ete erresesse es Ronald H. Akashi, M.D. 
INTRAOCULAR LENS COURSES—Section |........-..---5- 5) Herve M. Byron, M.D., Director, Course Program 
13. intracapsular Extractions with Implants—I .....-..- 56. 6s eee Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extractions with Implants—I ... 66.66. William Harris, M.D., Robert F. Azar, M.D. 
45. Techniques for the Advance Implant Surgeon—| . 6.2... eee Richard P. Kratz, M.D., Charles Kelman, M.D. 
16. Special Instrumentation & Therapeutic Agents ......-..-. 5. sees Buol K. Heslin, M.D., David J. Mcintyre, M.D. 
CONTACT LENS COURSES—Section Il ........-..--- 050-50 0+> R. Linsy Farris, M.D., Director, Course Program 
1. Extended Contact Lens Wear ....-...- 0 eee e ee cn eter eer eer n erent eres Anthony B. Nesburn, M.D. 
2. Update on Therapeutic Contact Lenses ......6. 06... reece reer reer teers sees ees Edward L. Shaw, M.D. 
AM etatOCOMUS as crer haa ireren eaat Sem eee e RHE LES Mea PORE ree ee er eee Frank B. Hoefle, M.D. 
4. Soft Lens Techniques ......... 00 ccee cece eee treet cree et eee Eee eee ade Joseph W. So2er 
5. Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake ........-.0eres Frank J. Weinstock, M.D., 
Abraham Schlossman, M.D. 

6. The Beginning Training & Utilization of a Contact Lens Technician .......-...-0058 .. Robert J. Crossen, M.D. 
7. Starting from Scratch—Contact Lens Fitting 00.00.00 c eee eee Paul R. Honan, M.D., Herschell H. Boyd, M.D. 
8. Hard Lens Modification—Advanced Techniques -soso Marvin A. Garland, M.D., Paul R. Honan, M.D. 
9. Soft Torie Lenses... eeens rrrrrr erreneren eae TH eens RATS TEED Barry A. Maltzman, M.D. 
10. Fitting Contact Lenses by Piggy Back Technique ...... 0.6 cece eee eee eens Joseph A. Baldone, M.D. 
11, Contact Lens Fitting in Difficult Cases ©... .-. 1s erence ener e ener entrees ess Donald J. Doughman, M.D. 
12. Ocular Allergy Problems in Contact Lens Wearers...---.- 000+ +s) Mark B. Abelson, M.D., Ira J. Udell, M.D. 
INTRAOCULAR LENS COURSES—Section ll ..........-..---- Herve M. Byron, M.D., Director, Course Program 
13. Intracapsular Extraction with Implants]... 66. eee ees Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14, Extracapsular Extraction with Implants—ll 0.2... William Harris, M.D., Robert F. Azar, M.D. 
15. Techniques for the Advanced Implant Surgeon—ll 6.6.6 ees Richard Kratz, M.D., Charles Kelman, M.D. 
16. Keratorefractive Surgery ....-.. cee see rner? James V, Aquavella, M.D., Dennis D. Shepard, M.D. 


Wine and Cheese Tasting Party Compliments of Barnes-Hind Pharmaceuticals, Inc. 


Saturday Morning (January 31) 


Stimulation and Tear FIOW ........ 0.0 eee rere erent tenn nee r een eee eee eee eas Jules L. Baum, M.D. 
The Contact Lens Surface ......6.6..c reece nec e eee e ner n nnn eter eer t ere eee ee eee ees Rao N. Guillapaili, M.D. 
Immunological Aspects |... Mark B. Abelson, M.D. 
Tear Rl BBivses cae onesie Means Mage tee EIR mew Cones MEE RY Gee STM A OPT ALS Michael A. Lemp, M.D. 
Tear Film Tonicity dest ecnvacehs Urete ne tens neiigas Sh Ramee Reta as oR em Te ee R. Linsy Farris, M.D. 
Summary and Discussion ......--- 006s eee ee ee eas ae eee eken E James V. Aquavella, M.D. 
Symposium: PROTECTION OF ENDOTHELIUM DURING IOL SURGERY .. Herbert E. Kaufman, M.D., Moderator 
OVERVIEW—Problem of Cell Loss During Surgery ......---.:sssrr reser eee enter ress Herbert E. Kaufman, M.D. 
Quantitation of Cell Loss and Its Prevention by Altering Surgical Technique ..........++-- William M. Bourne, M.D. 
The Use of Viscose Agents to Minimize Surgical Cell Loss .....--.- 0.0 --s0 eee racers ery te David Miller, M.D. 
Lens Coatings and Other Non- Viscose Type Approaches to the Prevention of Cell Loss . Herbert E. Kaufman, M.D. 
ISSUES FACING OPHTHALMOLOGY ...........-..: 02 ees rrt trees George Edward Garcia, M.D., Presioent 

American Association of Ophthalmology 
CONRAD BERENS LECTURER .........- 00-002. epee tener ees John A. Dyer, M.D. 
OPHTHALMIC TECHNICIANS COURSE ren Topics to be announced 

Saturday Afternoon (January 31) 

THEODORE E. OBRIG MEMORIAL LECTURER -e O A Gie To Be Announzed 
Symposium: WHAT'S NEW AND INTERESTING IN LENS IMPLANTATION ..... Harold A. Stein, M.D., Moderator 
Patient Selection—Extended Wear of IOL? ..... 6... ee creer tere r sneer tenes ens eae Harold A. Stein, M.D. 
instrumentation in Surgery .......5. 000 cer erence etree eset ener ener eee ess Aziz J. Anis, M.D., F.A.C.S. 
Newer Intraocular Lens Designs .......--.. 0-000 seers cere n err t rc e eer er ener e see ee Ronald W. Barnet, M.D. 
Sutures for Cataracts, Implant Surgery and Astigmatism Control oo... cc cee eee ees J. Elliott Blaydes, Jr., M.D. 
Statistics on Implant Results oo ceecee errer James V. Aquavella, M.D. 
Some Mechanical Considerations... eeens ennert C. Wiliam Simcoe, M.D. 
Preventing Complications with IOL's 0.. eeeeereersrerrnr ennn snr s nesses Stanley C. Becker, M.D. 


Managing Complications |... eccer Richard P. Kratz, M.D. 






- Symposium: IS EXTRACAPSULAR CATARACT SURGERY WORTH IT? .... C. Wiliam Simcoe, M.C., Moderator 





Three penelists (Richard P. Kratz, M.D., Richard H. Keates, M.D., and K. Buol Heslin, M.D.) will each givea 10 minute 


presentation ef their personal experiences regarding: Prognosis for a Successful Repair of Retinal Detachment: Cystoid 
Macular Edema: Quality of Vision. A Panel Discussion and Questions from the Audience will follow. oe 


Recent advarces in Cataract ROC o Ra Sneek aloes etn AU, Leeds E. Katzen, M.D. 
Cataract Suigery in infants and Juveniles oo... J. Elliott Blaydes, M.D. 

> Exteacapsular Technique (Manual) E My cate aaa hd Aled Charies W. Simcoe, M.D. 

oy Phacoemulsiication Technique... Meee Robert M. Sinskey, M.D. 
| Extracapusiar Technique (Mechanical) erie wich ctey ke HER Seiad pas Uj are cae {hed Wiliam S. Harris, M.D. 
i E teeta mama hime oe Marvin L. Kwitko, M.D. 


International Party Sponsored by Alcon/BP 


Sunday Morning (February 1) 


SURGICAL CORRECTION OF REFRACTIVE ERRORS 
Jack Hartstein, M.D., Chairman 





Symposium: SURGICAL CORRECTION OF ASTIGMATISM a, Richard P. Kratz, M.D., Moderator 
Prenipniam BWibtect Waund Closure 2. IIN onard P. Kr Clifford Terry, M.D. 
.. Gemparisor of Keratometers L gge Deanis Shepard, M.D. 
Correction: Feconstruction of Previous INCISION: serine esate Je eens sate e dy elas Thomas Cravy, M.D. 
OE A O aie aa ae Robert F. Azar, M.D. 
Symposium: SURGICAL CORRECTION OF MYOPIA—PRO’s AND CON’s ..... Waiter J. Stark, M.D., Moderator 
_ History of Surgical Correction of Myopia and Early Clinical Results ........................ Leeds Katzen, M.D. 
Surgical Correction of Myopia—Studies in Laboratory Animals and Human Cadaver Eyes...... Ronald Smith, M.D. 
Complcattons of Radial Keřatotomy |... l... raaa, var yas.. J. James Rawsey, M.D. 
Updete of Clinical Experience with Surgical Correction of Myopia. Saco canchedide vans hn opee cae 4 Eeo D. Bores, M.D. 
A Prospective Multicenter, Clinical Trial of Radial Keratotomy for Myopia................... George Waring, M.D. 
SURMNPRNELONRIONS E et Walter J. Stark, M.D. 
Symposiam: SURGICAL CORRECTION OF APHAKIA....................... Perry S. Binder, M.D... Moderator 
Keratophekia and Hypermetropic Keratomileusis 0.02.2... ...... eee Casimir A. Swinger, M.D. 
Hypermatopi Keratomiousis on & Jorge Krumeich, M.D. 
‘Keraipph Hyperopia <eratomileusis Using Precarved Frozen Material ............ Miles H Friedlander, M.D. 
Epikerato i es BG tee i aN A O aa r Phan e deus an E an has aoe Herbert E. Kauman, M.D, 


Contac: & intraocular Lens Presentations—Thursday afternoon, Friday morning and Saterday morning 


PRACTICE SEMINAR 
Thursday, January 29, 1981 8:50 a.m. - 12:45 p.m. 
Herschell H. Boyd, M.D., Chairman 


Symposium: Hime to Buy a Computer? Phillip C. Hessburg, M.D., Moderator 
Farticipants: Richard H. Keates, M.D., Phillip C. Hessburg, M.D. Questions from Audiance 
Symposium: Office Management of Extended Wear Lenses Herve M. Byror, M.D., Moderator 
Optical Dispensing by the Cphthalmologist? L R. Hugh Minor, M.D. 
Office Surgery ‘or Cataracts othe HEHE AEE Maha We pate anna wavadee iid en oleh gy Davic P. Morrison, M.D. 
Office Surgery for Cataracts eee ece esc eceenee ee Douglas Æ Williamson, M.D: 
Meris of æ Subective Refractor isch. vcces vek bert vuvetmpueocs ceil oe ee Robert F Azar, M.D. 
Merits of a Soppective Reffactot ec... sec ue dcieaddaetioreiies efor. Herschell H. Boyd, M.D. 
Oil ard Gas asa Diversion S E EE EE E Charles R. Moore, M.D. 
Stop Your AS COMMON MIO r T Paul F. Honaa, Jr., M.D. 
CM I EO s aa e i paee a ea e E en Herschell H. Boyd, M.D. 


Questions from Audience 


Seemext page for Ophthalmic Technicians Program, Special Notes and Registration Form 





















OPHTHALMIC TECHNICIAN PROGRAM 
Saturday, January 31, 1981 


Update of Contact Lenses 
tor Ophthaimic Assistants, Contact Lens Technicians and Residents 


Director: Harold A. Stein, M.D. Program Coordinator: Penny Cook, F-0.C.L.A. 
Faculty: L. Dean Clements, Doris Gaston, C.O.T., Ellis Gruber, M.D., Keith Harrison, FO.C.L.A., Maija Kaufman, R.N., 
C.0.T, John Morgan, M.D., Bernard J. Slatt, M.D., Kenneth Swanson, C.O.T. ` 

instructional Objectives: 

This course is designed for the resident, ophthalmic assistant and contact lens technician who has some experience in 
contact lens fitting. It is designed to review existing material available in the contact lens field and bring new material 
concerning current items of interest in the contact lens world. 


Topics: Physiology Related to Contact... New Thrusts in Cornea and Tear Research . . . Clinical Selection of Patients 
_.. Practical Tips on Dispensing Contact Lenses ... Office Cleaning of Soft Lenses . . . Staining Patterns with Hard 
Lenses. . . Selecting the Correct Lens . . . Toric Soft Lenses . . . Systems for Fitting Hard Lenses. . . Silicone Lenses... 
Newer Lens Materials and Designs. . . Gas Permeable Lenses . . . Extended Wear Lenses. .. Therapeutic and Coloured 
Lenses ... Problems with Soft and Hard Contacts 


i 
aa 


An optional Practice Management Seminar will be conducted on Thursday, January 29, 1981 immediately preceding 
the scientific session. There is no registration fee for the Practice Management Seminar; the registration fee for tne 
Scientific Session is the total fee for all sessions. 


Registration for the Scientific Session will take place on Wednesday, January 28 from 12:00 noon to 5:00 p.m. and 
Thursday, January 29 from 7:30 a.m. to 5:30 p.m. Use the registration form below to pre-register and save time at tne 
meeting. 


Special One Day Registration— Anyone who wishes to attend the meeting for only one day may do so for the nominal 
registration fee of $50.00 which includes participation in that day's sessions and the evening function. 


Refund Policy. Full refund if cancellation is received by January 1, 1981. A $25.00 service charge per person for 
cancellations from January 2, 1981 to January 28, 1981. No refunds for cancellations received after January 29, 1981. 


Spouse Luncheon (Friday)—Compliments of the Contact Lens Association of Ophthalmologists, Inc. 


A special room rate has been ar ranged with the Sahara Hotel. For room reservations only, write to the Sahara Hotel, Las 
Vegas. Nevada 89114. i 


PRE-REGISTRATION FORM—CLAO MID-WINTER NATIONAL MEETING 
January 29 - February 1, 1981 Sahara Hotel Las Vegas, Nevada 


Name ae MD. ea Other 


Address e 
City, State, Zip Code mmm 


©) Physician Member of CLAO—US$100.00 O Physician Non-Member—US$250.00 
n Resident Physician in Ophthalmology—US$50.00 


ophthalmologist -US$75.00 


Telephone we 


5 Technician’ employed by Ophthalmologist (Non-Member of CLAO). Must be identified by letter by the employing 


ophthalmologist -US$175.00 


co ALL OTHERS—US$275.00 O ONE DAY REGISTRATION—US$50.00 Please specify day: n- 


Please make check payable to: CLAO—Mid Winter Meeting and forward to R. Linsy Farris. M D. 
Treasurer —CLAO 


“Technicians. This fee includes the entire meeting (3-1/2 days). in addition 2620 Jena Street 


l 

| 

| 

| 

| 

| 

l 

| 

| 

| © Technician’ employed by Ophthalmologist (Physician Member of CLAO). Must be identified by letter by the employing 
| 

| 

| 

| 

| 

| 

to the Ophthaimic Assistants and Technicians Course. 


New Orleans, LA 70115 






' Side Cutters 
1 mm 


tr the e Future in sight S 


The Keeler/ SITE i is the most flexi 


‘| ble system available . . . meets 


individual preferences . >. com- 


pliments surgical dexterity . . features 


increases. procedural capability. | below. | 


Included as accessory. equipment 


is the Keeler/SITE ee on End Cutters 
Imm 


Microscissors 
am 1 mm 


KEELER OPTICAL PRODUCTS, INC. 


Name . 





Hospital 





City/State/Zip 





EI Please have a representative call. 
Please send further information on the Keeler SITE system. 
Please send me the NEW Keeler € atalog 


456 Parkway, Lawrence Park industrial District, Broomall, PA 19008 
Philadeiphia - New York - Boston - Los Angeles - Chicage - Houston - Atlanta - Cleveland - San Francisco 
Cai! toll free: 800-523-5620 {in PA call eben ate All products serviced is Broomati PA 





. The seventh annual Frontiers in Ophthalmology ` 
seminar will explore the latest research and tech- — 
niques in significant areas of ophthalmologic care. A 
distinguished faculty has been selected to conduct 
the seminar sessions. 


Topics will include: 
Corneal and Anterior Segment Surgery « Ocular 
Plastic Surgery * Strabismus » Retinal and Vitre- 
ous Surgery * Neuro-Ophthalmology ° Diagnosis 
and Treatment of Corneal Disease * and more. 


to be held at the world famous 5-star 
Arizona Biltmore Hotel 
Phoenix, Arizona 
February 12 - 14, 1981 


TIERS IN This seminar meets the criteria for 15 hours of C.MLE. credit. 


OPHTHALMOLOGY Sponsored by the Prentice Eye Institute 
of St. Luke's Hospital Medical Center 











For additional information, write or call: 
Christine Campbell, Seminar Coordinator/St. Luke's Hospital Medical Center 
525 N. 18th Street, Phoenix, Arizona 85006/(602) 258-7373 ext. 311 


OPHTHALMIC ASSISTANT Wanted 


TRAINING PROGRAM 
TULANE MEDICAL SCHOOL OPHTHALMOLOGIST 


8 Week Course, March 2-April 24, 1981. 5 Weeks of for 
Lectures, 3 Weeks of Supervised Clinical Rotation. 2 
year Preceptorships Available. JCAHPO Approved. ALASKA NATIVE MEDICAL CENTER 
in Anchorage, Alaska. 
Tuition: $395.00. 
There are many cultural and outdoor activities avail- 
Contact: able including skiing. For further details contact: 
Delmar R. Caldwell, M.D. 
Chairman David Brauner, M.D. 
Tulane Medical School Medical Director 
Department of Ophthalmology ALASKA NATIVE MEDICAL CENTER 


P.O. Box 7-741 
1430 Tulane Avenue Anchorage, Alaska 99510 
New Orleans, Louisiana 70112 or call collect: 907-265-3251. 


Housing Information Available Upon Request . 
WE ARE AN EQUAL OPPORTUNITY EMPLOYER 
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Ocutome Il... 
Superior for I/A, too 


The Ocutome Il is not only the most advanced intraocular 
tissue suction-cutter, it’s also the best irigation/aspiration 
equipment available. Because of its exclusive Linear Suction 
Footswitch Control, Ocutome |! delivers fully variable suction 
from 0 to your pre-set maximum. The required precision for 
safe and successful cortical aspiration during extracapsular 
cataract extraction prior to IOL implant is available at a touch of 
the footswitch. Equipped with the Mcintyre Coaxial Cannula 
system, the Ocutome Il can function as your primary |/A 
instrument. And you receive the world’s leading suction/cutter 
all in one versatile, compact unit. 

















[ fd like more details on the I/A Physician 
capabilities cf the Ocutome il. , 
Please have a representative call. hospital. a ~= 
Cl Please add my name to the panos E 
Əcutome/Fragmatome Newsletter City. — State Zip. 
nailing list 
Telephone cane 
“J Please send a current listing of future Clip and mail to: Cooper Medical 
Ocutome educational workshops. 600 McCormick Street 


San Leandro, CA 94577 





COOPER MEDICAL Oculome® # microsurgical system 

606 MeConnick Street eae 

San Leandro, CA 94577 ST ee epee 
In Califomia colk: (445) 568-6800 

Centinental U.S.: 800) 227-0594 {toll-free} 
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Circon Camera 
Gold Medal 
Leipzig Fair 


he New CIRCON Mv 93I10/1£ 


—low you can televise your surgery with a new more convenient 
zawolor video camera. Made in the USA, with the latest miniaturized 
lectronics, the new CIRCON camera combines excellent 
“9erformance with the smallest size and lightest weight of any 

solor video camera available. 


NCREDIBLY SMALL AND LIGHT 


wou can hold the new camera in the palm of your hand! itis „only 
W" in dia. x 5%" long (3.8 cm dia. x 14 cm long) and weighs 6 
lite UNCeS: (172 grams). 


‘MPROVED VIDEO PERFORMANCE 

“he excellent spectral response of the new Cirvicon Ctubein the 
«MV 9310/15 yields full natural color and good uniformity. The tiny 

5S an advanced scanning- -line technique which resultsina 
ige with, excellent. resolution. Advanced electronic o] 
, eating and drift for proud jean oo 































ster to aah the MV 9310/ 5 
ope or macro lens. Press the _ 

1e ¢ iperature dial to correspond 
ajith the aR aau coana you are eady: totelevise.Automaticlight 
sontrol is available as an option. All CIRCON cameras use oo 
tandard monitors and recorders. a 


ORLDWIDE SALES AND SERVICE 
»eaning USA surgeons have utilized CIRCON systems for years. 

Now Circon offers NTSC and PAL color cameras through a 
cewor idwide network of dealers. 








“Sontact CIRCON for information or a demonstration. eee 
—. Department M. 
-California 


r choice of approaches 


offers you more options 
nt. Approaches and 


inspected, self-sharpening, 
perior cutting ability in 
alternating modes. 


ability renders the instrument ready 
d use several times a day. 


BUILDING BLOCK CONCEPT 
nents allow exchangeability of 
own time and keeping repair to a 
components at any timeto suit 
i techniques. 
write for information foranocost, 
Onstration. 


= #8 
clinitex 
Division of Cooper Medical Devices Corp. 
183 Newbury St./ page Ma 01923/USA 

















THE EYE FOUNDATION OF AMERICA 
PRESENTS A 


SYMPOSIUM ON 
THE ANTERIOR SEGMENT 
FEBRUARY 20-21, 1981 


Fairmont Hotel 

University Place 

New Orleans, Louisiana 70140 
Telephone: 504-529-7111 


SYMPOSIUM COORDINATOR: 
KENNETH G. HAIK, M.D. 


PARTIAL LIST OF GUEST SPEAKERS 


Stuart L. Brown, M.D. 
University of Pittsburgh 


H. Dwight Cavanagh, M.D. 
Emory University School of Medicine 


B. Thomas Hutchinson, M.D. 
Harvard Medical School 


Michael A. Lemp, M.D. 
Georgetown University 


Kenneth G. Haik, M.D. 
New Orleans, Louisiana 


AMA-CME CATEGORY 1: 14 HOURS CREDIT 


TUITION: ce 
Practicing Physicians: $200. 00 
Residents and Fellows: None 


FOR REGISTRATION AND FURTHER 

INFORMATION PLEASE CONTACT: 
Kenneth G. Haik, M.D. 
Symposium Coordinator 
The Eye Foundation of America 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
Telephone: 504-581-3714 
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Instructions for Authors 


Send manuscripts by first-class mail to the Chief Editor, 
Frederick C. Blodi, MD, University of Iowa Hospitals and Clinics, 
Iowa City, IA 52242. Manuseripts are received with the under- 
standing that they are not under simultaneous consideration by 
another publication. Accepted manuscripts become the permanent 
property of the ArcHives and may not be published elsewhere 
without permission from the publisher (AMA). 

In addition, in view of The Copyright Revision Act of 1976, effective 
Jan 1, 1978, transmittal letters to the editor should contain the 
following language: “In consideration of the American Medical Asso- 
ciation’s taking action in reviewing and editing my submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise conveys 
all copyright ownership to the AMA in the event that such work is 
published by the AMA.” We regret that transmittal letters not 
containing the foregoing language signed by all authors of the 
submission will necessitate delay in review of the manuscript. 

Author Responsibility. All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript rather 
than galley proofs for approval. The author is responsible for all 
statements in his work, including changes made by the copy 
editor. 

Designate one author as correspondent and provide his address 
and telephone number. Order reprints at the time the typescript is 
returned after editorial processing. Specify address to which 
requests for reprints should be sent. 

Manuscript Preparation.—Submit an original typescript and two 
high-quality copies of the entire manuscript. All copy (including 
references, legends, and tables) must be typed double-spaced on 
21.6 x 27.9 em (8% x 1l-in), heavy-duty white bond paper. Ample 
margins of at least 25 cm (1 in) should be provided. If a word 
processor is used, do not justify lines. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 


Titles.-Titles should be short, specific, and clear. They should 
not exceed 42 characters per line, including punctuation and 
spaces, and be limited to two lines, if possible. The title page 
should include the full names and academic affiliations of all 
authors, the address to which requests for reprints should be sent, 
and, if the manuscript was presented at a meeting, the name of 
the organization, place, and date on which it was read. 


Style of Writing.~The style of writing should conform to accept- 
- able English usage and syntax. Slang, medical jargon, obscure 
abbreviations, and abbreviated phrasing are to be avoided. 
Informed Consent.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 


Abstract.—Provide an abstract (185-word maximum) of the arti- 
cle, including statements of the problem, method of study, results, 
and conclusions. The abstract replaces the summary. 


References.—List references in consecutive numerical order (not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
should not be listed as references. References to journal articles 
should include (1) author, (2) title, (8) journal name (as abbre- 
viated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) author(s), (2) chapter title (if any), (3) editor (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
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Volume and edition numbers, specific pages, and name of transla- 
tor sheuld be included when appropriate. The author is responsible 
for the accuracy and completeness of the references and for their 
correct text citation. 

Metrication.— All measurements must be in metric units. English 
units may also be given parenthetically if the measurements were 
originally done in English units. 

Illustrations.—Use only those illustrations that clarify and aug- 
ment the text. Submit illustrations in duplicate, unmounted and 
untrimmed. Do not send original artwork. Send high-ccntrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of each illustration. All lettering must 
be legible after reduction to column size. Artwork submitted for 
publication may be relettered to achieve uniformity of lestering 
style throughout the journal. Magnification and stain should be 
provided when pertinent. Illustrations should preferably be ina 
proportion of 12.7 x 17.3 em (5 x 7 in). 

An experienced medical illustrator should be employed when- 
ever possible for the preparation of all artwork. Template letter- 
ing or preset type is preferred to hand-lettered labels. If halftone 
artwork with labels is submitted, affix type and leaders to a clear 
acetate overlay registered to the base drawing. Labels and leaders 
should be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Iustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES 
contribution, the author’s share is $275 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All transparencies 
should be carefully packed and sent with the manuscript. 

Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper. Length should be limited to a maximum 
of 40 words. 

Photographic Consents.—A letter of consent must accompany all 
photographs of patients in which a possibility of identification 
exists. It is not sufficient to cover the eyes to mask identity. 

Acknowledgments.—I!lustrations from other publications must be 
acknowledged. Include the following when applicable: author(s), 
title of article, title of journal or book, volume number, page(s), 
month, and year. The publisher's permission to reprint should be 
submitted to the ARCHIVES after the manuscript has been formally 
accepted. 

Statistical Review.—Manuscripts containing statistical evalua- 
tiens should include the name and affiliation of the statistical 
reviewer. 

Tables.—Each table should be typed double-spaced, ineluding all 
headings, on a separate sheet of 21.6 x 27.9 cm (8% x 1l-in) 
paper. Do not use larger size paper. If a table must be continued, 
use a second sheet and repeat all heads and stubs. Each table must 
have a title. 

Uniform Requirements.— Further details on manuscript prepara- 
tion are given in the document Uniform Requirements for Manu- 
scripts Submitted to Biomedical Journals prepared by the Inter- 
national Steering Committee of Medical Editors. Reprints of this 
document are available by directing requests to this journal: 
Scientific Publications, 585 N Dearborn St, Chicago, IL 60610. 
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iopcon’s New Modular 
hairand Stand System 


Adaptable tc all your needs today... 
-= and to your changing needs tomorrow. 




























The new Topcon AMC-1 Chair and IS-30 
Stand System has been created with both 
you and your patient in mind. And Topcon's 
modular design allows the system 

ia to grow along with your practice as 
er thevears go by. 


+ Chair Reclines into Flat 
a Table Position 

The new Topcon Chair can 
be converted at the touch 
of a footswitch from an 
upright to a level hori- 
zontal table” position. 
And a motorized Automatic 
Return Buttonon the footswitch 
brings the chair automatically back 
to-upright, freeing you to carry out 
other operations. 


New Stand Features Smoother 
Handling, Modular Design 
Our new IS-30 Stand comes 
with two counterbalanced in- 
Strumentarms, but is designed 
SO you can easily add the lower 
arm at a later date. We've made 
the arms longer, so you can swing all three 
arms freely and smoothly in and out of 
place. And the increased length also lets 
you bring the lower arm in closer to your 
patient, while providing for ample leg 
reom and assuring stable position- 
ing. A swiveling instrument con- 
sole can also be purchased now, 
or may easily be added later. The 
consote standardly comes with three 
re-chargeable instrument wells. An 
auxillary power source is also standard, 
so you can add a fourth instrument at 
any time. And the overhead incandescent 
light source is rheostat-controlled for your convenience. 


The Topcon ophthalmic system is really every chair and stand you'll ever need. Ata price 
you can easily afford today! Contact your Topcon dealer or write to us for added details. 


TOPCON 


A New World of Precision Optics 


Topeon instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 





THE ESTELLE DOHENY EYE FOUNDATION 
AND 


THE UNIVERSITY OF SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 
PRESENT 


PROGRESS IN VITREOUS SURGERY 


DIRECTOR 
KENNETH R. DIDDIE, M.D. 
FEBRUARY 20-21, 1981 
NEW OTANI HOTEL 
LOS ANGELES 


FACULTY: TOPICS TO INCLUDE: 
Thomas M. Aaberg, M.D. Ronald G. Michels, M.D. Vitrectomy Instrumentation in the 1980's 
George Blankenship, M.D. James B. Miller, M.D. Diabetic Retinopathy 
Steven T. Charles, M.D. Richard R. Ober, M.D. Vitrectomy in Retinal Detachment Surgery 
James Diamond, M.D. Conor C. O'Malley, M.D. ~Massive Periretinal Proliferation 
Kenneth R. Diddie, M.D. Stephen J. Ryan, M.D. ~Giant Tears—Silicone Oil 
H. McKenzie Freeman, M.D. John Scott, M.D. —Posterior Holes 
Michael H. Goldbaum, M.D. Ronald E. Smith, M.D. Vitrectomy in Eye Trauma 
Klaus Heilmann, M.D. Manfred Spitznas, M.D. Vitrectomy Techniques for the General Ophthalmologist 
Alexander R. Irvine, M.D. Walter H. Stern, M.D. Controversial Topics in Vitreous Surgery 
Allan E. Kreiger, M.D. Felipe Tolentino, M.D. 
Robert Machemer, M.D, C. P. Wilkinson, M.D. 
Registration Fee: $200 
For information: 
Nancy Call 
Coordinator—Continuing Education 
1533 San Pablo Street Box J 
Los Angeles, California 90033 
(213) 224-7752 


ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION 
and 
THE PALO ALTO RETINAL GROUP 
and 
DIVISION OF OPHTHALMOLOGY, STANFORD UNIVERSITY 


announce 


THE XVII PALO ALTO COURSE ON DIAGNOSIS & 
TREATMENT OF RETINAL & CHOROIDAL DISEASES 


FEBRUARY 16, 17, 18, 1981 


Fairchild Auditorium 
Stanford University Medical Center 


THE THREE-DAY COURSE WILL PRESENT: 
... up-to-date information on retinal & choroidal diseases 
... basic knowledge of retinal fluorescein angiography, fluorophotometry, ultrasonography, & laser photccoagulation 
.. indications, results, & complications of photocoagulation 
... Opportunity to use argon laser photocoagulator (optionai} 


FACULTY: 
Lioyd M. Aiello, M.D.—Joslin Clinic, Boston 
Lawrence V. Basso, M.D.—Palo Alto Medical Clinic, Palo Alto 
Devron Char, M.D.—University of California, San Francisco 
Steven T. Charles, M.D.—University of Tennessee, Memphis 
Peter Egbert, M.D.—Stanford University 
Robert M. Elisworth, M.D.—Cornell University, New York 
Robert L. Jack, M.D.—Palo Alto Retinal Group & Stanford University 
Francis A. L'Esperance, M.D.—Columbia University, New York 
Hunter L. Little, M.D.—Palo Alto Retinal Group & Stanford University 
A. Edward Maumenee, M.D.—Johns Hopkins Hospital, Baltimore 
irene Maumenee, M.D.—Johns Hopkins Hospital, Baltimore 
G. Richard O'Connor, M.D.—Proctor Foundation, University of California, San Francisco 
Stephen J. Ryan, M.D.—Estelle Doheny Eye Foundation, Los Angeles 
Arthur Vassiliadis, Ph.D.—Zweng Memorial Retinal Research Foundation. 


ADVANCE REGISTRATION IS REQUIRED: 
Course Fee: $400 (includes 2 lunches, buffet dinner, & the 4th Zweng Memorial Lecture Banquet) 
Registration is payable to: Zweng Memorial Retina: Research Foundation 
1225 Crane Street 
Mento Park, California $4025 
Course Coordinator: (415)323-0231 
22 Hours Category i credit CMA’s Continuing Education 



















_ THE OPHTHALMIC NEEDLE 
~ YOU'LL PREFER TOMORRO\ 
YOU'LL FIND ON OUR SL 
TODAY. 








The leading edge in ophthalmic ophthalmic needles that come in a variety of ee 


surgery begins with our 160- diameters and arc sizes. , 

degree needle... ...and ends with our sutures. 

Ir 6 or 8-wire diameter, the Davis + Geck. For procedures requiring nonabsorb- 
new 160-degree needle is ideal for cataract able sutures, Davis + Geck needles are 


and copneal surgery i 






: Teer ” Rs depth 
of pass is destained to encourage 

_ precise approximation and 

-mireme posterier gape in 

_ delicate ophthalmic closures. 

_ Fer ease of handling, it’s 

: unsurpassed. The needle 

-almost'seems to draw your hand 

along behind it. And its point is 

procs angled, honed and __ 















available on Dermalon® monofilament nylon 
suture and on silk. 
inclined to tent When you need an absorbable suture, 

_ Its made of a special blend of use a Dawis + Geck needle on Dexon® a 
steel alloys, to resist bending and breaking. polyglycolic acid suture. = Ae 
À won't glare under the lights, like electro- Whatever ophthalmic procedures O 
ed needles can. perform. you'll get precise, predictable 
















: ae new 160-degree micro- surgical results from your sutures when you clo 
x needle i is one of é full line of Davis + Geck with Davis +Geck. | 





yanamid Compa! 
Wave N.J- 07470 


Manhattan Eye, Ear and Throat Hospital 


Cornell Ophthalmology Program 
presents a post-graduate course in 


Contact A and B Mode 


Diagnostic Ultrasonography 


Friday and Saturday 
February 13-14, 1981 


Faculty: Nathaniel R. Bronson, M.D. 
Stanley Chang, M.D. 
D. Jackson Coleman, M.D. 
Yale L. Fisher, M.D. 
William F. Regan, M.D. 
Edward M. Trayner, M.D. 
Mary E. Smith, B.A., R.D.M.S. 


Guest Lecturer: Richard Dallow, 
Boston, Mass. 


Available Equipment: Bronson-Turner 
B-Scan, Ocuscan, Ultrascan. 


For Information, write: 
Course Director, Yale L. Fisher, M.D. 


Manhattan Eye, Ear and Throat Hospital 


210 East 64th Street 
New York, N.Y. 10021 


Wanted 
OPHTHALMOLOGIST 


for 


ALASKA NATIVE MEDICAL CENTER 
in Anchorage, Alaska. 


There are many cultural and outdoor activities avail- 
able including skiing. For further details contact: 


David Brauner, M.D. 

Medical Director 

ALASKA NATIVE MEDICAL CENTER 
P.O. Box 7-741 

Anchorage, Alaska 99510 

or call collect: 907-265-3251. 


WE ARE AN EQUAL OPPORTUNITY EMPLOYER 


NEW YORK OCULAR TUMOR MEETING 
Saturday, February 21, 1981 


Sponsored by the Combined Ophthalmology Department 
of the New York Hospital-Cornell Medical Center 
and Manhattan Eye, Ear and Throat Hospital 


A full day course on ocular and adnexal tumors will be organized 
around a series of 20 case presentations covering the full gamut 
of benign and malignant tumors of special interest to the 
practicing ophthalmologist. The audience and panel will partici- 
pate in the analysis of each case. The course will emphasize 
diagnosis, operative and therapeutic decisions, and raw contro- 
versial managements. 





The following will be the course participants: 


David Abramson, M.D. ira $. Jones. M.D 

James Augsburger, M.D. Herbert Katzin, MD. 

D. Jackson Coleman, M.D. Murray Meltzer, M.D. 
Robert Ellsworth, M.D. Jerry Shields, M.E. 

Barrett Haik, M.D. James Schutz, M.2. 

Paul Henkind, M.D. Frederick Theodore. M.D. 
Albert Hornblass, M.D. Stephen Trokel. M.D. 
Frederick A. Jakobiec, M.D. Lorenz E. Zimmerman, M.D. 


For information and registration please write te 


Frederick A. Jakobiec. M.D. 

Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street 

New York, NY 10021 

212-753-7697 


FLORIDA MIDWINTER SEMINAR 
IN OPHTHALMOLOGY 


February 1-4, 1981 


Doral Beach Hotel 
Miami Beach, Florida 


PRACTICAL ADVANCES. 
IN GENERAL OPHTHALMOLOGY 


Faculty 


University of South Florida University of Miami School 

College of Medicine, Tampa of Medicine, Bascom Palmer 
Eye Institute 

William Biersdorf, Ph.D. 

W. Sanderson Grizzard, M. D. William Culbertson, M. D 

James Rush, M. D. Lee R. Duffner, M. D. 
Ralph Kirsch, M. D. 
Jane Kivilin, M. D. 

University of Florida College Robert Osher, M. D. 

of Medicine, Gainesville Paul Palmberg, M. D 
Alfred Smith, M. D. 

Paul Romano, M. D. 

Jonathan Trobe, M. D. 


The Florida Midwinter Seminar in Ophthalmology and Otolaryngology is 
co-sponsored by the University of Florida College of Medicine (Gaines- 
ville), the University of Miami School of Medicine (Miami), and the 
University of South Florida College of Medicine (Tampa). The program is 
accredited by the Council on Medical Education of the American Medical 
Association, Category | of the Physician's Recognition Award. Registra- 
tion fee is $225 for practitioners and $100 for resident upos application 
from their Department Head. Mail registration fee (U.S. dollars only), 
payable to “Florida Midwinter Seminar”, 405 Northeast F44th Street, 
Miami, Florida 33161. Special reduced rates have been arranged with 
7 Doral Beach Hotel, 4833 Collins Avenue, Miami Beach, Florida 
140. 










arcwick, accurate measuring; clear, simple 
colemdence setting and easy reading of results, 


#Ot@expect the world’s leader to produce the finest 


2p-thalmometer available... and you'd be right! 
nterpreting results becomes simplicity itself. 
Thet iv the reason why this Ophthalmometer is in 


special demand for fitting contact lenses. There is no 


2:ebesinstrument for making exact corneal 
rements, or defining convex and concave 
contact lenses. It permits accurate measure- 
“newts of radii on ascale from 5.5 to 11 mm and from 
30 @ 30 dioptres. 
As with all HAAG-STREIT instruments, the design 
of curOphthalmometer stresses precision con- 
struston and ease of operation. it uses our patented 
oystick control allowing one-handed positioning 
of teecnstrument for the most efficient use of time 
itero loss of precision. 
2omect us or your HAAG-STREIT distributor for 
“ull details. 












































































































































































































Simple 
The Haag-Streit 


Ophthalmometer 


of course! 





HAAG STREIT 


Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201)445-1110 











BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 


THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 


January 5 through February 27, 1981 
Twelfth Annual Session 


This course consists of lectures, laboratory dissection, and demonstrations 
by an experienced faculty of ophthalmologists and basic scientists. It is 
directed toward the requirements of residents and prospective residents in 
ophthalmology. 


The curriculum includes: 


Anatomy Motility 

Physiology Neuro-Ophthalmology 
Biochemistry Glaucoma 

Pathology Immunology 

Medical Ophthalmology Visual Fields 
Retinopathy Optics 

External Disease Refraction 

Pharmacology Embryology and Genetics 


-Tuition is $1200.00. For further information and application forms, please write: Richard S. Ruiz, 
M.D., Chairman, Department of Ophthalmology, Basic Science Course, Hermann Eye Center, 1203 


-| Ross Sterling Avenue, Houston, Texas 77030; phone (713) 797-1777, ext. 308-309 or (713) 


792-5920-22. 








JR OPHTHALMIC PRODUCT SPECIALIST 





USDAN FRAME POSITIONING DEVICE 


Allows patients convalescing from reconstructive 
nasal orophthalmic surgery to wear frames 


without retarding the-healing process. Pads rest ISHIHARA. COLOR-BLINDNESS TESTS 
comfortably on cheekbone without irritation, entirely | $ Ka . 

removing pressure from patient's bridge. Easily | Accepted by leading authorities as a simple and accusate method 
adapts to patient's frama leaving no marks or holes | for discovering congenital color blindness of 2 types: total color 
in frame-when removed | blindness and æd-green blindness, each of 2 forms, camplete and 
$6.00 per pair: 4 pairs par card incomplete. Th#se books should be replaced every 3 years. Fading 
Minimum order one card ($24.00) | affects accuracr. 38 plates. $69.50 








POST 

MYDRIATIC 
SPECTACLES 
Lowest price anywhere. 
Minimum order: 500 
500 @ 22¢ = $110.00 
1,000 @ 20¢ = $200.00 





INSTANT SUNGLASSES 








ideal for aphakic 
patients. Slips in back NG 
of frames. Adjustable ae 
wrap-around totally | UNIVERSAL TRIAL FRAME II! 


pea spe © Lightweight sterdy construction ¢ The single statiorary cell and 






























a for patient comfort triple rotating frort cells allow 
Se ey tee ea e Temple, nosegiece, and frame the frame to accommodate 
(grey) race i movement provide smooth a total of four 38ram (174") 
POLARIZED accurate adjusanents and fine test lenses 
—$27.00/doz fitting e Precisely engraved scales 
Min order: 4 doz e Variable horizcntal and vertical provide maximum legibility 
i . : —{ bridge movements: comfortable © P.D. 48mm to 80rem 
nose fit ® Net weight 32 grams $129.50 
ADJUSTABLE ? ` 
PROFESSIONAL rm e O N N E ee N E a 
STOOL #23382 x A : ` 
Washeble vinyl in i (©) U.S.Optical Specialties, Inc. I 
i t i 
L A ied I} 604 Mission St., San Francisco, CA. 94105 (415) 982-7966 ff 
ring. Ghrome finish. Adjusts OUT OF STATE CALL TOLL FREE: (800) 227-4514 
197-22", Carpet casters I Gentlemen: Please ship the following: | 
; iti DR- Post Myd#atic Spec. 
: avaiable at additional cost. $92.35 | —— ISHIHARA COLDA-BLINDNESS TESTS ti 
SEEE — Usdan Frameæ?Positioning Device(s) —— Instant Sunglasses | 
— Universal Trial Frame Ill Li CO se sas Ig. pol. 
PROJECTOR LAMPS I Bis Fe | 
— Stool(s) #2332. Color(s)... Projectortamps 
CAX 130V-50W l l ‘si i p l 
Fits.all A.O.-type projector charts. 
Save 35-60% on competitive I Name —— | 
prices anywhere when you (please: Printi 
purchase lamps by the case. I Radeage | 
$5.95 each lamp for 6-lamp case 
$4.95 each lamp for 24-lamp case I City Slate Zip | 
seh i n 
Mirimem order:G Tens O UPS F.OFB. our address {postage and handlingsextra) BVI I 
Prices shewn ars subject fo change without prior notice i 














VIRA-A 


(vidarabine 
ophthalmic 
ointment), 3% 





Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 
base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosyihypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
ony trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. in laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

in contrast to topical idoxuridine, Vira-A demonstrated less 

cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus. or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%. is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
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plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topicai ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetraticn is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under traat- 
ment. However, excretion of vidarabine in breast milk is unlixely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian celis (mouse L5178Y cell ine). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidaradine 
may be capable of producing mutagenic effects in male germ 
cells. 

it has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
yidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significan: in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated fenale 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mcuse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observec, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis. stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosyihypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

if there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthaimic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 
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Not only as effective but is also effective 
as IDU in treating in patients resistant or 
Herpes simplex virus hypersensitive to or 

| keratitis... intolerant of IDU* 














Clinical Evidence 





ViraA 81 Previously E 
Controlled Trials untreated 










Vira- 142 75% had been 
Uncontrolled Trials resistant or 
hypersensitive 
_toiDU 





NOTE: in ‘thecontrolied and uncontrolled trials, 70 and ` 101 subjects, : a T 
respectively, re-epithelialized at the end of three weeks on Vira-A. -Vira-A is preservative-free 


i Medical Departmert, Parke-Davis. 











OCULOPLASTIC-ORBITAL UPDATE 
MARCH 5,6,7, 1981 


UNIVERSITY OF SOUTH FLORIDA 


Department of Ophthalmology 
Tampa, Florida 


GUEST FACULTY 
Arthur S. Grove, Jr., M.D. — Boston Orkan G. Stasior, M.D. — Albany 
Charles R. Leone, Jr, M.D. — San Antonio Richard R. Tenzel, M.D. — Miami 
Clinton D McCord, Jr, M.D. — Atlanta Allen M. Putterman, M.D. — Chicago 


Robert R. Waller, M.D. — Rochester 


This course is offered to provide the 
practicing surgeon with a sound clinical 
foundation in the current diagnosis and 
management of orbital disease and other 
problems of the ocular adnexa. Topics 






include: cosmetic and cancer surgery of USF FACULTY 

the eyelids, surgical treatment of ptosis, W. Sanderson Grizzard, M.D. Tampa 
lacrimal surgery, and newer techniques Lawrence R. Muroff, M D. g 

in the evaluation of orbital disease. Jay J. Oider, M.D. 


James A. Rush M.D 


Registration fee $250.0 
pistration ter 50.00 Elise Torczynski, M.D. 


($125.00 Residents and Fellows) 


Contact: James A, Rush, M.D., 
Oculoplastic-Orbital Update, USF 


College of Medicine, MDC Box 21, Tampa Area Attractions 
Tampa, Florida 3361 2, (813) 974-2030 or Busch:Gardens, Walt Disney World, Suncoast Beaches 
974-2031. 









The Rainin 
Teaching -S E 
ERNE Lens Guide 
Utah Ophthalmological Society assistant: System 
Annual Winter Meeting -oo 


“Contact Lenses, Intraocular Lenses and Refractive 
Keratoplasty. What does the future hold?” 


Speakers: Richard Troutman, M.D. 
Bill Simco, M.D. 
Walter Stark, M.D. 


To be held at Park City, Utah, Prospector Square, 
February 22-27, 1981 


|-Quest. inc., Dept. A 12/80 
PO. Box 493, Antioch, CA 94059 
(415) 757-8700 


| would like to take advantage of this 


. . Yes? introductory offer. Send me a sample 
For information please contact: GEE Rainin- Lens Guide: System; 


Sample snit $3.50 EETA = 

Mini Pack @ $19.75 (5 units each) 3. 

A. Thomas Williams, M.D., Secretary Postage and handling g_1.00_ 
. . 2 California residents add sal 

Utah Ophthalmological Society Ci Please send jas S 

715 East 3900 South, +205 more omenon: 

Salt Lake City, Utah 84107 


PHONE 1-801-268-6111 
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Check ar money order must accompany order. Prices subject to change without notice. 













MID WINTER NATIONAL MEETING [anua 








SAHARA HOTEL, LAS VEGAS, NEVADA LEER 
JANUARY 29 - FEBRUARY 1, 1981 E EBRUARY 
(ending 12 noon, Sunday) | pra a 





CONRAD BERENS LECTURER DISTINGUISHED VISITING LECTURER 7 


John A. Dyer, M.D. Thomas F. Spring, M.D. 
Cornea Contact Lens in Perspective—-1948-1981 Contact Lenses, Endothelium and Keratoconus 












PRACTICE SEMINAR =cientific Program begins at 
(9:00 a.m. - 12:00 noon Thursday) 2:00 p.m. Thursday 











Thursday Afternoon (January 29) 


Symposium: EXTENDED WEAR OF CONTACT LENSES IN APHAKIA ..._____. Jack Hartstein, M.D., Moderator 
Patient Selection oh ki be: 615. 20th nanana py tine yaebs debi Aaiee eek. sso edie eh cee Boe Joseph A. Baldone, M.D. 
Dee o SE Fe chi aaabe cd cures castes cu win vhs i Gaglns aiucueida bee ahaa en nt a ee Richard G. Lembach, M.D. 
BY OCNAVE: ISOS 055 5 ceed edicts cus talatesiy attinay yns be uhcieonss as Cd eee, Perry S. Binder; M.D. 
Gadin Lenses 2 ce cin iuhoe da pact aa duh Gakcaing LA cua als soatuse cheba oes ude a cs Anthony B. Nesburn, M.D. 
RM e EMS S555, nei steko Oris al, ebpaeenaidiveas othe vain amare doa co Robert T. Blackhurst, M.D. 
CShLerges L.L eee ae Li SONGS See tab das hy Rn esis OASIS as 2 H. Dwight Cavanagh, M.D. 
Complications of Extended Wear Lenses ...0000 0.000000 cece ececcec ce. G. Peter Halberg, M.D. 
Panel Discussion 

THE USE OF EXTENDED WEAR LENSES INMYOPIA .......................... Louis A. Wilson, M.D. 


Uh eI a Neh ae Richard H. Keates, M.D., Moderator 


Deo SBR BOB TEE he TN us HOSE nt guste da ded deacon, Ue mal Richard G. Lembach, M.D. 
Bausch $ Lomb Lenses i. ice aca Bone ava fades 289 cued Oy airectie aie lath ictinecet ae heen John Brodrick, M.D. 
FAUN GNSS aha tah itn A a T T Ghee ecm a tele) Sw ete. e Bruce Bodner, M.D. 
Softsight. Therapeutic Lenses l.. e eee ee eee eee Henry Gelender, M.D. 
PRACTICAL WORKSHOPS |. eee Topics to be announced 


Symposium: TORIC SOFT LENSES ..................................... Barry A. Maltzman, M.D., Moderator 
Lens: Aveilability and Design ................. Fitting Techniques end Wear Expectations (Dura-Soft—Hydrocurve) 
Fitting Techniques and Wearing Expectations (Hydromore—Miracon—tydron). . . Pitfalls to Avoid in Fitting Toric Lenses 
Panel Discussion - Questions and Answers. Participants: Herschell H Boyd, M.D., Paul R. Honan, Jr., M.D., Bernard J. 
Slat, M.E., Harold A. Stein, M.D. 


Symposium: HYGIENIC CARE OF SOFT LENSES ......................... -.. Ellis Gruber, M.D:., Moderator 
The Role: of Saline and Enzymatic Cleaners in the Care of Soft Lensas .................. Mark B. Abelson, M.D. 
The Role-of Surfactant Cleaners in the Care of Soft Lenses ........................... R. Linsy Farris, M.D. 
Hot or Ceid Care Systems? Societe chs oh wet os oF ala g aie oes yap hyenas peste fous to Ellis Gruber, M.D. 
OPHTHALMIC DEVICES: A Review of Three Years of FDA Involvement ......0..........., Max Talbott, Ph.D. 
Symposium: CONTACT LENSES IN INFANTS AND CHILDREN ........._... Harold P. Koller, M.D., Moderator 
Indications and Available Materials for Contact Lenses in Infants and Children ............ Judith E. Gurland, M.D. 
Pathophysiology of Contact Lens Therapy in Infants and Children................... i. Matthew Rabinowicz, M.D. 
Contact Lens Fitting Techniques Unique to the Pediatric Population a...an aaan. Harold P. Koller, M.D. 


E A R E E E es Wear E E E Jerry W. Maida, M.D. 
Results o Extended and Daily Wear Contact Lenses in Infants and Cnildren ............... Harold P. Kater MQ 


CONTACT LENS COURSES -Section!........................ R. Linsy Farris, M.D., Director, Opus 
1. Current Concepts in the Correction of Myopia—Extended Wear Lens, Orthokeratology and Re{facti 
Bal BUGS IY aii ao ected tek whit uke atta te E th i de i eM eg ng Perry S. Bider dM 

2. Management of Corneal & Contact Lens Problems .......... G Peter Halberg, M.D., Robert A. D’Amic 













. How to Select the Best Soft Lens for Your Patient in 1981 ..............c.ccecceeeeeeeeee Ellis Gruber, M.D. 


3 
4. Astigmatism Correction with Hard & Soft Contact Lenses ....... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 
5. Specialized Techniques of Lens Fitting ...........0 0.00. c cece eee eee ences Joseph W. Soper 
6. Hard Lens Modification—Sasic Lens Evaluation and Modification Techniques ....... Paul R. Honan, Jr., M.D., 
Marvin A. Garland, M.D. 
7. Fitting of CAB and Silicone Lenses for Daily and Extended Wear .. Jay |. Lippman, M.D., Daniel Sigband, M.D. 
8. Contact Lens Fitting in infants & Children . 0.000. cee Harold P. Koller, M.D. 
9. Introduction to Refractive Keratoplasty ................. Miles H. Friedlander, M.D., Herbert E. Kaufman, M.D. 
10. Contact Lens—Lacrimal System Interaction ..................... David Lamberts, M.D., Frank J. Holly, Ph.D. 
11. Extended Wear of Contact Lenses ..........0..0.0.0.0 00. 0c ccc vce e cece rreran Rao N. Gullapalli, M.D. 
12. Contact Lens Equipment and Solutions ..........0.0000 0.0 ce eee eee Ronald H. Akashi, M.D. 
INTRAOCULAR LENS COURSES—Section!.................. Herve M. Byron, M.D., Director, Course Program 
13. intracapsular Extractions with Implants—I .................... Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extractions with Implants—I .....................4.. William Harris, M.D., Robert F. Azar, M.D. 
15. Techniques for the Advance Implant Surgeon—I............... Richard P. Kratz, M.D., Charles Kelman, M.D. 
16. Special Instrumentation & Therapeutic Agents .................. Buol K. Heslin, M.D., David J. Mcintyre, M.D. 
CONTACT LENS COURSES—Section Il ....................... R. A Farris, M.D., Director, Course Program 
1. Extended Contact Lens Wear .........usuusruasusserrororerirrrrerrurrerirrurus Anthony B. Nesburn, M.D. 
2. Update on Therapeutic Contact Lenses ........ AITA EE E T NEES Edward L. Shaw, M.D. 
Si: Keratoconüs a safen Sea aE EE aves tw adaa a 4 a EA E a A TE Frank B. Hoefle, M.D. 
4: Soft Lens TECHNIQUES: srooiriia te ar Ea E TEESE E TEE So EEEE E E S Joseph W. Soper 
5. Bifocal & Multifocal Contact Lenses for the Presbyope and Aphake ................ Frank J. Weinstock, M.D., 
Abraham Schlossman, M.D. 
6. The Beginning Training & Utilization of a Contact Lens Technician .................. Robert J. Crossen, M.D. 
7. Starting from Scratch—Contact Lens Fitting ................... Paul R. Honan, M.D., Herschell H. Boyd, M.D. 
8. Hard Lens Modification—Advanced Techniques ............... Marvin A. Garland, M.D., Paul R. Honan, M.D. 
9. -Soft Toric Lenses- iano erosa E aE ea Yah od Moda E Fel baw Sa ewe ened Barry A. Maltzman, M.D. 
10. Fitting Contact Lenses by Piggy Back Technique ................. 0. cece eee eee eee Joseph A. Baldone, M.D. 
11. Contact Lens Fitting in Difficult Cases 2.0.0.0. ce eee eee eee Donald J. Doughman, M.D. 
12. Ocular Allergy Problems in Contact Lens Wearers..................5 Mark B. Abelson, M.D., Ira J. Udell, M.D. 
INTRAOCULAR LENS COURSES—Section ll ................. Herve M. Byron, M.D., Director, Course Program 
13. Intracapsular Extraction with Implants—Il ......0...0..0......0. Stephen Obstbaum, M.D., Marvin Kwitko, M.D. 
14. Extracapsular Extraction with Implants—fl.....................0..0, Wiliam Harris, M.D., Robert F. Azar, M.D. 
15. Techniques for the Advanced Implant Surgeon—ll ................ Richard Kratz, M.D., Charles Keiman, M.D. 
16. Keratorefractive Surgery ........ cee ees James V. Aquavella, M.D., Dennis D. Shepard, M.D. 


Wine and Cheese Tasting Party Compliments of Barnes-Hind Pharmaceuticals, Inc. 
Saturday Morning (January 31) 


Symposium: INTERACTION OF THE CORNEAL EPITHELIUM, TEAR FILM, AND THE CONTACT LENS ........ 
sept estes sy eee hah Sag NON E a e aa au caus Gerace e eaten ie DAT NaS ad James V. Aquavella, M.D., Moderator 


Stimulation and Tear Flow ......0 00000 c ce eee ee ee een eee en et eben eee bane Jules L. Baum, M.D. 
The Contact bens: Surlace cre reiros ne Sek tack raer ae n aed ee ETE ANCA Rao N. Guilapalli, M.D. 
Immunological Aspects ....0.0. 0... cere e nee n ete beeen beeen nets Mark B. Abelson, M.D. 
Tear Film phi. bon wis lets eee Gants bales naaa vias aa died a ahaha eae sek Gouda Rave es Michael A. Lemp, M.D. 
TRALIFIIMTONIGIY. Oo s se. aea varies Bes oh AWS dea yan watiane dees aegis baa abe @ acted waa R. Linsy Farris, M.D. 
Summary and Discussion .......0..00. 600.0 c eect n een e nee e ete teenies James V. Aquavella, M.D. 
Symposium: PROTECTION OF ENDOTHELIUM DURING IOL SURGERY .. Herbert E. Kaufman, M.D., Moderator 
OVERVIEW—Problem of Cell Loss During Surgery ............. 0.00 e cee eee eee eee Herbert E. Kaufman, M.D. 
Quantitation of Cell Loss and Its Prevention by Altering Surgical Technique .............. William M. Bourne, M.D. 
The Use of Viscose Agents to Minimize Surgical Cell Loss ................0.. 0... e see eee ee David Miller, M.D. 
Lens Coatings and Other Non-Viscose Type Approaches to the Prevention of Cell Loss . Herbert E. Kaufman, M.D. 
ISSUES FACING OPHTHALMOLOGY.............................0085 George Edward Garcia, M.D., Presicent 

American Association of Ophthalmology 
CONRAD BERENS LECTURER ............... 0... c cece cece arrra rarau John A. Dyer, M.D. 
OPHTHALMIC TECHNICIANS COURSE .............0...00 0.00 cece eee Topics to be announced 


Saturday Afternoon (January 31) 


THEODORE E. OBRIG MEMORIAL LECTURER ..................... reran aerea To Be Announced 
Symposium: WHAT'S NEW AND INTERESTING IN LENS IMPLANTATION ..... Harold A. Stein, M.D., Moderator 
Patient Selection—Extended Wear of IOL? ....... 0. cece eee es Harold A. Stein, M.D. 
Instrumentation in Surgery .... 0.0 nee tenet eens Aziz J. Anis, M.D., F.A.C.S. 
Newer Intraocular Lens Designs .............000 0.0000 c eect cette ee Ronald W. Barnet, M.D. 
Sutures for Cataracts, Implant Surgery and Astigmatism Control ...................... J. Elliott Blaydes, Jr., M.D. 
Statistics on Implant Results .......000.0.0.000 00. eet eee eect e nee eteee James V. Aquavella, M.D. 
Some Mechanical Considerations .........0.0...0.000.0 0.00 r eee ee teen eee teens C. Wiliam Simcoe, M.D. 
Preventing Complications with OL’s 0.000.060 0c eee eee eee Stanley C. Becker, M.D. 


Managing Complications .......0 00.0. cee tenet e nent eet ee een n nes Richard P. Kratz, M.D. 





















Symposium: IS EXTRACAPSULAR CATARACT SURGERY WORTH IT? .... C. Wiliam Simcoe, M.D., Moderator 
Three panelists (Richard P. Kratz, M.D., Richard H. Keates, M.D., and K. Buol Heslin, M.D.) will each give a 10 minute 
presentaiion of their personal experiences regarding: Prognosis for a Successful Repair of Retinal Detachment: Cystoid 
Macular =dema; Quality of Vision. A Panel Discussion and Questions from the Audience will follow. 


CATARACT SURGICAL TECHNIQUES (Movies) sche crocs ache trot ener ge Robert F. Azar, M.D., Moderator 
Recent Advances in Cataract SUNGOLY. Seni pias Ga tence caren hice deen ct E oe Leeds E. Katzen, M.D. 
Cajaract Surgery in infants and Juveniles... J. Elliott Blaydes, M.D. 
Extracapsular Technique (Manual) o.oo eee c cc cee cee Charles W. Simcoe, M.D. 
Phacoereulsification Technique... 2... ooo cec ec ec ee cece ee Robert M. Sinskey, M.D. 
Extracapusiar Technique (Mechanical) 2.0.26... eee William S. Harris, M.D. 
intracapsular Technique l... Marvin L. Kwitko, M.D. 


international Party Sponsored by Alcon/BP 


Sunday Morning (February 1) 


SURGICAL CORRECTION OF REFRACTIVE ERRORS 
Jack Hartstein, M.D., Chaitman 


Symposiam: SURGICAL CORRECTION OF ASTIGMATISM ................. Richard P. Kratz, M.D., Moderator 


Prevention: Cataract Wound Closure a Clifford Terry, M.D. 

Comparison of Keratometers a Dennis Shepard, M.D. 
Correctior: Reconstruction of Previous INCISION Te ean Pe tek ee ee Thomas Cravy, M.D. 

ONG INR Sax Se atiee Mecine E O ae atu tes ees Robert F. Azar, M.D. 
Symposiam: SURGICAL CORRECTION OF MYOPIA—PRO’s AND CON’s ..... Walter J. Stark, M.D., Moderator 
History of Surgical Correction of Myopia and Early Clinical Results .....0.....0002.........., Leeds Katzen, M.D. 
Surgical Correction of Myopia—Studies in Laboratory Animals and Human Cadaver Eyes...... Ronald Smith, M.D. 
Compiicazons of Radial Keratotomy ...... 0.20.00... T J. James Rowsey, M.D. 
Update of Clinical Experience with Surgical Correction of Myopia haaa Leo D. Bores, M.D. 
A Prospective, Multicenter, Clinical Trial of Radial Keratotomy for Myopia.................., George Waring, M.D. 
Summarywand Conctusions T Walter J. Stark, M.D. 
Symposium: SURGICAL CORRECTION OF APHAKIA..................___.. Perry S. Binder, M.D., Moderator 
Keratophekia and Hypermetropic Keratomileusis .................................) Casimir A. Swinger, M.D. 
Hypermetiopic Keratomileusis |... l.. ee ence eee Jorge Krumeich, M.D. 
Keratophekia & Hyperopia Keratomileusis Using Precarved Frozen Material ............ Miles H. Friedlander, M.D. 
Ẹpikeratoghakia |i... panangannana anna or idesacdasea ohetcbs T Herbert E. Kaufman, M.D. 


ne aaa UUU 


Cortact & intraocular Lens Presentations—Thursday afternoon, Friday morning and Saturday morning 


PRACTICE SEMINAR 
Thursday, January 29, 1981 8:50 a:m. - 12:45 p.m. 
Herschell H. Boyd, M.D., Chairman 


Symposiem: Time to Buy a Computer? Phillip C. Hessburg, M.D., Moderator 
Participants: Richard H. Keates, M.D., Phillip C. Hessburg, M.D. Questions from Audience 
Symposiem: Office Management of Extended Wear Lenses Herve M. Byron, M.D., Moderator 
Optical Dispensing by the Ophthalmologist? ...... L... aa a L R. Hugh Minor, M.D. 
Office- Suggery for Cataracts shh ce ida aaao aaa Ao giek She Sena np btn plan eeiees David P. Morrison, M.D. 
Office Surgery for Cataracts 2.0 c ccc cc ccceeeceecee Douglas E. Williamson, M.D. 
Merits-of e Subjective Refractor .....00000000000 000 eee E sah aiileea hy Robert F Azar, M.D. 
Merits-of e Subjective Refractor l.l... uaaa LL Herschell H. Boyd, M.D. 
Oil and Gas as a Diversion -l...a beecccccecceeccee. Charles R. Moore, M.D. 
Stop YourP.S. Corporation! ........ aaaea es cub oedliesccteces Paul R. Honan, Jr., M.D. 
Şecuriy fer Ihe BOS r preted cette les A a T a A a nce A EE 2 Herschell H. Boyd, M.D. 


Questions from Audience 


See next page for Ophthalmic Technicians Program, Special Notes and Registration Form 





OPHTHALMIC TECHNICIAN PROGRAM 
Saturday, January 31, 1981 


Update of Contact Lenses 
for Ophthalmic Assistants, Contact Lens Technicians and Residents 


Director: Harold A. Stein, M.D. Program Coordinator: Penny Gook, FO.C.L.A. 
Faculty: L. Dean Clements, Doris Gaston, C.O.T., Ellis Gruber, M.D., Keith Harrison, FO.C.L.A., Maija Kaufman, R.N., 
C.O.T., John Morgan, M.D., Bernard J. Slatt, M.D., Kenneth Swanson, C.O.T. 
instructional Objectives: 
This course is designed for the resident, ophthalmic assistant and contact lens technician who has some experience in 
contact lens fitting. It is designed to review existing material available in the contact lens field and bring new material 
concerning current items of interest in the contact lens world. 


Topics: Physiology Related to Contact . .. New Thrusts in Cornea and Tear Research . . . Clinical Selection of Patients 
... Practical Tips on Dispensing Contact Lenses .. . Office Cleaning of Soft Lenses ... Staining Patterns with Hard 
Lenses. .. Selecting the Correct Lens . . . Toric Soft Lenses . . . Systems for Fitting Hard Lenses . . . Silicone Lenses... 
Newer Lens Materials and Designs. . . Gas Permeable Lenses. . . Extended Wear Lenses . . . Therapeutic and Coloured 
Lenses ... Problems with Soft and Hard Contacts 








An optional Practice Management Seminar will be conducted on Thursday, January 29, 1981 immediately preceding 
the scientific session. There is no registration fee for the Practice Management Seminar; the registration fee for the 
Scientific Session is the total fee for all sessions. 


Registration for the Scientific Session will take place on Wednesday, January 28 from 12:00 noon to 5:00 p.m. and 
Thursday, January 29 from 7:30 a.m. to 5:30 p.m. Use the registration form below to pre-register and save time at the 
meeting. 


Special One Day Registration—Anyone who wishes to attend the meeting for only one day may do so for the nominal 
registration fee of $50.00 which includes participation in that day's sessions and the evening function. 


Refund Policy. Full refund if cancellation is received by January 1, 1981. A $25.00 service charge per person for 
cancellations from January 2, 1981 to January 28, 1981. No refunds for cancellations received after January 29, 1981. 


Spouse Luncheon (Friday)—Compliments of the Contact Lens Association of Ophthalmologists, Inc. 


A special room rate has been arranged with the Sahara Hotel. For room reservations only, write to the Sahara Hotel, Las 
Vegas, Nevada 89114. 


PRE-REGISTRATION FORM—CLAO MID-WINTER NATIONAL MEETING 
January 29 - February 1, 1981 Sahara Hotel Las Vegas, Nevada 


Name. a ne a a a a ; ee See et IMD eS ee One a 
Address... a E eer 
City, State, Zip Code ee - ai aaa aaa eepe aaa 
£ Physician Member of CLAO——US$100.00 ( Physician Non-Member—US$250.00 


© Resident Physician in Ophthalmology—US$50.00 


| 

| 

| 

| 

| 

| © Technician* employed by Ophthalmologist (Physician Member of CLAO). Must be identified by letter by the employ ng 
| ophthalmologist—US$75.00 

| © Technician’ employed by Ophthalmologist (Non-Member of CLAO). Must be identified by letter by the employ ng 
| ophthalmologist-US$1 75.00 

| 

| 

| 


fC] ALL OTHERS—US$275.00 O ONE DAY REGISTRATION—US$50.00 Please specify day: — — nme 


Please make check payable to: CLAO—Mid Winter Meeting and forward to R. Limsy Farris. M.D. 
Treasurer—CLAO 


“Technicians. This fee includes the entire meeting (3-1/2 days), in addition S i a DE 
to the Ophthalmic Assistants and Technicians Course. Ew Seas 








with enriched 
stimulus pattern 

















































Screen your patients with Synemed’s 
FIELDMASTER® 200 Visual Field 
Plotter—and rely on findings richer in 
information, broader in scope, than 
those obtainable with any other visual 
field screening instrument. 


The Model 200 stimulus pattern is 
sensitive to “edges,” permitting sophis- 
ticated inferences about underlying 
nerve function not possible with sparser, 
more ambiguous patterns. Enrichment 
of the glaucoma diagnostic areas allows 
aven sharper delineation of scotomata. 
The unique Mosaic Monitor™ permits 
testing the central 5° in just a few 
seconds under automatic attention con- 
trol, with the results shown separately 
on the subject's chart. 


For further examination, any of ten 
standard “mini” programmed presenta- 
tions of stimuli may be made, concen- 
trating on specific regions and functions, 
without needless reexamination of those 
areas not in question. For instance, one 
program examines only the perimeter 
outside 25° eccentricity, another, only 
the central stimuli through 30° eccen- 
tricity. Non-standard programs may be 
installed at the owner's option. 
Standard features include: automatic 
retest of missed stimuli—patient control 
of “speed-up” capability to shorten 

test duration—avoidance of rhythm arti- 
fact by addition of random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects)—continuous veri- 
fication of background and stimulus 
luminance. 


When you're comparing the 
FIELDMASTER 200 with what the com- 
petition has to offer—it's what you don’t 
see that counts! 


Please send me your Fieldmaster® 
Catalog. 


d Please have your representative 
contact me. 


SYNEMED, INC. 


1215 Fourth St., Berkeley, 
CA 94710 415/526-5330 

















PLAN NOW 
TO ATTEND THE 


30 th | DISEASES & SURGERY 
OF THE LIDS, LACRIMAL 


ANNUAL 
MEETING 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
April Il - 15, 1981 - New Orleans, Louisiana 


WHAT A WAY — TOGET AWAY! 
Creole Cuisine, Jazz, Unique Architecture 


IT’S ALWAYS MARDI GRAS! 
27 Hours of Symposium 


President’s Reception, Gala Dinner Dance, Planned Ladies Tours 


APPARATUS AND ORBIT 









REGISTRATION FEE: (includes all of the above functions) 
$300.00* Practicing Ophthalmologists 
$100.00* Residents Outside Louisiana 


{accompanied by a letter of Identification from Chief of Service) 
*(in U.S. Currency) 


For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
2025 Gravier Street, Suite 512, New Orleans, Louisiana 70112 
1-504-568-1988 





GUEST SPEAKERS a 
ALSTON CALAHAN, M.D. — Birmingham, AL 
_ MILTON BONIUK, M.D. — Houston, TX o = 
“FREDERICK BLODI,M.D. — Jowa City, IA = u 11 
PIERRE GUIBOR, M.D. -- New York, NY 


12 3 14 15 


FRED JAKOBIEC, M.D. — New York, NY 
ORKAN G: STASIOR, M.D. — Albany, NY => © 
` RICHARD TENZEL, M.D? — North Miami, FE 
ROBERT WILKINS, M.D. — Houston, TX 
JOHN WOBIG, M.D. a Portland, OR 





‘Tennant 






wma ‘distinctive anterior chamber intraocular 
ANCHOR™” lens designed by Dr. Jerald Tennant of Dallas. 
Developed and researched to answer the concerns of 
ANTERIOR anterior chamber implanters for weight, sensitivity 
CHAMBER IOL and haptic stability. The Tennant Anchor intraocular 
lens, manufactured exclusively in PC laboratories, 
is available now for surgical implantation. 


For the extra margin of reliability, depend on Precision-Cosmet. 
teem cee ee E TECISION-UOSTIEE 
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The oldest continuous 
implantation course 
in the United States. 


One-thousand and sixty-seven 
ophthalmologists trained 
since 1974 


DIRECTORS 
Donald E. Dickerson, M.D. 


: a nia aR 
a 

onica Observation Live Surgery 

Hos ital o ra a of All 


2 Pre- and Post-Operative Care 
Me ical IOL Power Calculations 
Center emcee a, 
Intraocular Lens Pesan lotracatar Lansee, 


Manual 


Implantation Terry Keratometer 
Course OT A 


Kenneth J. Hoffer, M.D. a 
John E. Gilmore, M.D. ; 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
All Lens Styles - Jay Gross, M.D. 
C. Richard Hulquist, M.D. 
í Charles L. Janes, M.D. 
intracapsular Techniques . Charles E. Olmstead, Ph.D 
James J. Salz, M.D. 


j Clifford Terry, M.D. 
Extracapsular Techniques | Wee Weber, MD 


Conventional Expression GUEST LECTURERS 
John J. Alpar, M.D. 


i . Henry M. Clayman, M.D. 
Phacoemulsification Robert C. Drews, M.D. 
r David D. Dulaney, M.D. 
(Cavitron approved) Maicoim A. McCannel, M.D. 
David J. Meintyre, M.D. 
Stephen A. Dbstbaum, M.D. 
C. William Simcoe, M.D. 





Fee: Three days: $750 
Residents: Half Fee Lunch and amenities included 
Course Dates Cancellation: $250 non-refundable service charge 


| | 
| | 
I | 
| : 
| 1981 Approved for 9 units each day continuing medical education f 
A credit CMA and AMA, Category | | 
Name ve Phone 
Address. : 
i March 5, 6,7 City State Zip 
l June 4, 5, 6 Make check payable to | 
{ Sept. 10, 11, 12 Santa Monica Hospital Medical Center | 
j Dec. 3,4,5 and mail to Ruth Thompson Creatura | 
l Charlie Ruggles Ophthalmology Department | 
| s | 
Santa Monica Hospital Medical Center 
| 1225 Fifteenth Street, Santa Monica, California 90404 » (219) 451-1511, Ext 2148 { 
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Opticlude Jr. 
es aremt the same size. 





When we designed Opticlude Jr., we eliminating allergic response. It leaves 
gave it all the desirable attributes of the no residue, yet adheres well. 
original Opticlude Orthoptic Eye Patch. It’s light and flexible for additional 
We made it hypoallergenic, lightweight comfort, and thin enough to wear easily 


and comfortable. But it’s smaller to behind glasses. And it has a pleasing 
fit a child’s eye. Aah skintone color. 





Opticlude Orthoptic Eye Patches, 
Regular or Jr. sizes are available 
at drug stores. For free samples 
write: Home Health Care. 
Dept. 83, Medical Products 
Division/3M, Bldg. 223-1N, 

3M Center, St. Paul, MN 55101. 


Because Opticlude was 
designed to allow skin to 
ventilate better, we're sure 
yeull want to recommend 
it to your patients. 

And the adhesive is 
hypoallergenic, virtually 


Because your patients count on you, count onus. 
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Poole Variable Focus Telescopic 
lightweight removable device that 
nagnification of indirect viewing by 

y 2.5x without field loss, allowing more precise 
the fundus, even with 30D lens. 












ler Indirects or with any new kit. For further details on the Poole Attachment and 
geler Indirect Ophthalmoscope fill in the coupon or call (toll free) 800-523-5620. 


“IN 


> kes Focus 
AY 
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gnification for a given pupillary aperture. Left, Variable focus telescopic ophthalmescope focused on the _ 
image at 30cm (pupillary diameters: 8mm, 6mm, and 4mm). Right, Variable focus telescopic ophthalmoscops 
wing lens image- at 60cm (pupillary diameters: 4mm, 3mm, and 2mm). Fundus Magnfications 1.5x with 30 


h.14D at 30cm. 


KEELER OPTICAL PRODUCTS, INC. 
Name _ 
















Hospital 


City/State/Zip 

[] Please have representative call. 

[] Please send further information on the Poole Telescopic 
Attachment. 

[] Please send complete Keeler Product Catalog. 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 























Semi-Annual Cadaver Courses 
i of the 
` few Bork Medical College-Wiestchester County Meeal Center 





OCULOPLASTIC SURGICAL DISSECTION COURSE 
(40 HRS. CME & CAT 1) 


FACULTY: May 13-16, 1981 SUBIECTS: 
M. Albom, M.D. J. Hagedoorn, Ph.D. 
M. Baskin, M.D. S. Hecht, M.D. 

R. Coburn, M.D. L. Herman, Ph.D. 
N. Cousins, Esq. A. Messina, M.D. 
M. Dunn, M.D. N. Pastorek, M.D. 


Cosmetic Blepharoplasty, Biepharoptasis, Trauma 
Surgery, Lid Reconstruction, Lacrimal Surgery, Orbital 
Reconstruction, Entropion, Ectropion, Orbital 
Fractures, Orbital Tumors and Chemosurgery. 





















































: SPECIAL FEATURES: : 
H. Gould, M.D. E. Wiggs, M.D. ® Live Surgical Demonstration Video 
M. Guibor, C.0. D. Wolfley, M.D. æ Video Tape Surgery and Cadaver Dissections 
P. Guibor, M.D. and others. + Film-and Lectures ; 
@ PARTICIPANT'S CADAVER FOR PRACTICAL SURGICAL DISSECTIONS 
e Course Outlines, Manuscripts, Materials 
Ms. Paula Tamkin, Registrar æ Sutures & Needles Courtesy ’ 
c/o Dr. P. Guibor, 630 Park Avenue è Scheduled Transportation Motel to Medical Center (15 min.) 





New York, N. Y. 10021 (212) 734-1010 ® Banquet & Daily Luncheons included 





Clip and mail with registration fee: 
May 13-16, 1981 
OCULOPLASTIC REGISTRATION FORM 

Registration $700.00 











FUTURE MEETINGS 


February 14-21, 1981 
International Oculoplastic 
Society Congress 
Venezuela 


March 15, 1981 

American: Society Contemporary Ophth, 
Oculoplastic Section 

Disney World—Orlando, Florida 







Name _ 
AGGIES ane owe on nee oe A ee 
City oc State ep 
Telephone (onee) ee eae 
Specialty: Ophth—ENT—Plastic—Derm 
(circle one) 
Make check payable: The Oculoplastic Foundation, Inc. 
OCULOPLASTIC COURSE 

























AUTOMATIC TANGENT SCREEN 


Thanks to the microcomputer you can offer 
high speed, low cost automatic visual field test- 
ing to every patient without a highly skilled 
technician or a large equipment investment. 
The Automatic Tangent Screen lets you 
analyze central fields effortlessly, yet with 
the highest possible degree of accuracy. 

Affordable to any practice, the Automatic 
Tangent Screen comes with a user’s manual, 
patient response pushbutton, manual examina- 
tion wand, readout record forms, detachable 
power cord, and wall mounting hardware. 

The Automatic Tangent Screen can be made 
an economical asset to your practice. If you’d 
like more information, just complete and return 
the coupon below. 



























Name: e l 
: THE 

MRS - ; COMPUTATION 

City: | State: ‘ COMPANY 

Phone: { } ; 54185 Mercury Point San Diego, CA 92111 

‘Kaien ; 714-560-6117 














Ig only one word 
most advanced, 
te, efficient 





























































































































ion system gives you all the advan- 
|- the examining center that auto- 
room lighting, fixation lighting and 
The AutoSystem is ergonomically 
rou work with greater ease and effi- 
fore possible. 


leading teaching institutions, hospi- 
ers use AutoSystem. You owe it to 





456 Parkway. 























































































































Mercaine HCI (bupivacaine HCI) 


with or without epinephrine 1.200.000 


Indications: Peripheral nerve block. infiltration, sympathetic 
biock, caudal, or epidural block. 


Contraindication: Marcaine is contraindicated. in patients with 
known hypersensitivity to it. 


Warnings: RESUSCITATIVE EQUIPMENT AND DRUGS 
SHOULD BE READILY AVAILABLE WHEN ANY LOCAL AN- 
ESTHETIC IS USED. 


Usage in Pregnancy. Reproduction studies have been performed 
in rats and rabbits and there is no evidence of harm to the animal 
fetus. The relevance to the human is not known. Safe use in 
pregnant women other than those in fabor has not been 
established. 


Until further clinical experience is gained, paracervical block 
with Marcaine is not recommended. Fetal bradycardia frequently 
follows paracervical block with some amide-type local anes- 
thetics and may be associated with fetal acidosis. Added risk 
appears to be present in prematurity, toxemia of pregnancy. 
and fetal distress. 


The obstetrician is warned that severe persistent hypertension 
may occur after administration. of certain oxytocic drugs, if 
vasopressors have already been used during labor (e.g.. in the 
local anesthetic solution or to.correct hypotension). 


Solutions containing a vasoconstrictor, particularly epinephrine 
or norepinephrine, should be used with extreme caution in 
patients receiving monoamine oxidase {MAO} inhibitors or anti- 
depressants of the triptyline or imipramine types, because 
severe, prolonged hypertension may result. 


Local anesthetics which contain. preservatives, i.e., those sup- 
plied in multiple dose vials, should not be used for caudal or 
epidural anesthesia. 


Until further experience is gained in children younger than 12 
years, administration of Marcaine in this age group is not 
recommended. 


Precautions: The safety and effectiveness of local anesthetics 
depend upon proper dosage, correct technique, adequate pre- 
cautions, and readiness for emergencies. 

The lowest dosage that gives effective anesthesia should be 
used in order to avoid high plasma levels and serious systemic 
side effects. Injection of repeated doses of Marcaine may cause 
significant increase in blood levels with each additional dose, 
due to accumulation of the drug or its metabolites or due to 
slow metabolic degradation. Tolerance varies with the status of 
the patient. Debilitated, elderly patients and acutely ill patients 
should be given reduced doses commensurate with age and 
physical condition. 


Solutions containing a vasoconstrictor should be used cau- 
tiously in areas with limited blood supply, in the presence of 
diseases that may adversely affect the patient's cardiovascular 
system, or in patients with peripheral vascular disease. 


Marcaine should be used cautiously in persons with known 
drug allergies or sensitivities, particularly to the amide-type 
local anesthetics. 

Serious dose-related cardiac arrhythmias may occur if prepara- 
tions containing a vasoconstrictor such as epinephrine are em- 
ployed in patients during or following the administration of 
chloroform, halothane, cyclopropane, trichloroethylene, or other 
related agents. In deciding whether to use these products con- 
currently in the same patient, the combined action of both 
agents upon the myocardium, the concentration and volume 











PRODUCT IDENTIFICATION 


Marcaine HCI Epinephrine” 

(brand of (as bitartrate) 
bupivacaine HCI) 

9 mg./mi. 
















Dilution mg/m mg/m. — ml/ml 








MULTIPLE DOSE VIAL 


Methyl- Sodium - Thio- Ascorbic 
paraben Bisulfite glycerol Acid 


60%  Edetate i 
Sodium Calcium | Bisulfite glycerol Acid Sodium Calcium 
Lactate Disodium 


mg./mi.  mi/ml. 





of vasoconstrictor used, and the time since injection, when 
applicable, should be taken into account. 


Caution is advised in administration of repeat doses of Marcaine 
to patients with severe liver disease. 


Use in Ophthalmic Surgery: When Marcaine 0.75% is used for retro- 
bulbar block, complete corneal anesthesia usually precedes onset 
of clinically acceptable external ocular muscle akinesia. Therefore, 
presence of akinesia rather than anesthesia alone should deter- 
mine readiness of the patient for surgery. 


Adverse Reactions: Reactions to Marcaine are characteristic of 
those associated with other amide-type loca! anesthetics. A 
major cause of adverse reactions to this group of drugs is exces- 
sive plasma levels, which may be due to overdosage. inadver- 
tent intravascular injection, or slow metabolic degradation. 


Excessive plasma levels of the amide-type local anesthetics 
cause systemic reactions involving the central nervous system 
and the cardiovascular system. The central nervous system 
effects are characterized by excitation or depression. The first 
manifestation may. be nervousness,.dizziness, blurred vision, 
or tremors, followed by drowsiness, convulsions, unconscious- 
ness, and possibly respiratory arrest. Since excitement may be 
transient or absent; the first manifestation may be drowsiness, 
sometimes merging into unconsciousness and respiratory 
arrest. Other central nervous system effects may be nausea, 
vomiting, chills, constriction of the pupils, or tinnitus. The cardio- 
vascular manifestations of excessive plasma levels may include 
depression of the myocardium, blood pressure changes (usually 
hypotension), and cardiac arrest: In obstetrics. cases of fetal 
bradycardia have occurred (see Warnings). 


Allergic reactions, which may be. due to hypersensitivity, idio- 
syncrasy, or diminished tolerance, are characterized by cutane- 
ous lesions (e.g., urticaria), edema, and other manifestations of 
allergy. Detection of sensitivity by skin testing is of doubtful 
value. 


Reactions following epidural or caudal anesthesia also may 
include: high or total spinal block; urinary retention; fecal in- 
continence; loss of perineal sensation and sexual function; 
persistent analgesia, paresthesia, and paralysis of the lower 
extremities; headache and backache: and slowing of labor and 
increased incidence of forceps delivery. 


Treatment of Reactions. Toxic effects of local anesthetics re- 
quire symptomatic treatment; there is no specific cure. The 
physician should be prepared to maintain an airway and to 
support ventilation with oxygen and assisted or controlled respi- 
ration as required. Supportive treatment of the cardiovascular 
system includes intravenous fluids and, when appropriate, vaso- 
pressors (preferably those that stimulate the myocardium). 
Convulsions may be controlled with oxygen and intravenous 
administration, in small increments, of a barbiturate. as follows: 
preferably, an ultrashort-acting barbiturate such as thiopental 
or thiamylal; if this is not available, a short-acting barbiturate 
te.g.. secobarbital or pentobarbital) or diazepam. Intravenous 
barbiturates or anticonvulsant agents should only be adminis- 
tered by those familiar with their use. 


ei BREON LABORATORIES INC. 
90 Park Avenue, New York, N.Y. 10016 


References: 

1, Gills JP. Rudisili JE: Bupivacaine in cataract surgery. Ophthalmic 
Surg 5:67-70, 1974. 

2. Carolan JA, Cerasoli JR, Houle TV: Bupivacaine in retrobuibar 
anesthesia. Ann Ophthalmol 6(8):843-847, 1974. 

3. Kennerdell JS, Rydze D, Robertson M: Comparison of retrobulbar 
Marcaine and combined Marcaine-Carbocaine in ophthalmic 
surgery. Ann Ophthalmol 8(10):1236-1240, 1976. 


FORMULA 









SINGLE DOSE AMPUL 
Sodium -` Thio- Ascorbic 60% Edetate 





Lactate - Disodium 


mi/m. mg/m. mi Ami. —omg./mi. 





mg./mi. 





mg./mi., 































0017 0.4 








0017 0.1 


0.25 25 — 1 
0.25 2.5 1:200,000 1 05 001 
0.5 5.0 ~ 1 — ~ 
0.5 5.0 1:200,000 05 001 
0.75 75 — 
75 1:200,000 Not Available in Vials 


Note: The pH of these solutions is adjusted with sodium hydroxide or hydrochloric acid. Sodium chloride has been added ta make each solution isotonic 
*Solutions of Marcaine that contain epinephrine should not be autoclaved. Federal law prohibits dispensing without a prescription. 





©1980 Breon Laboratories Inc 





NOW 
More pain-free time for 
-ophthalmic surgery 


_ and postoperative recovery. 











ia and akinesia with 
Procedure and the crucial 


Ml Lasts up to 3 times as long as lidocaine for retrobulbar 
anesthesia'<* 





E Little or no need for postoperative analgesics'?° 


Marcaine Hci 
bupivacaine HCI) 


with or without epinephrine 1 200.000 


See important product information concerning warnings. adverse reactions, patient selection and prescribing and 
precautionary information on adjacent page. 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 1 through September, 1981 


Held in conjunction with the Northern California Universities: 


University of California, Davis 
_ Pacific Medical Center 

University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and Immunology, Pathology, Physiology, Biochemistry, Embryology and 
Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmology, Fluorescein Angiography, Optics and Theory of 
Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, P. Egbert, A. Flach, M. Hall, 
J. Hetherington, Jr., S. Kramer, M. Marmor, D. Michaels, R. O'Connor, G. Paris, H. Schatz, A. Scott, R. Shaffer, R. 
Sogg, W. Stewart, P. Thygeson and many others on the faculty of 60. 


Tuition is $900.00. For further information and application forms, please write to J. W. Bettman, M.D., Division of 
Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 


THIRD ANNUAL 
DALLAS SPRING OPHTHALMOLOGY SYMPOSIUM 
MARCH 13, 14, 15, 1981 
FAIRMONT HOTEL DALLAS, TEXAS 


E VISITING FACULTY 
Leo Bores, MD Santa Fe Marshall Parks, MD Washington, DC 
Edward Cotlier, MD New Haven Gary Rogers, MD Columbus 
David Hiles, MD Pittsburgh Ronald Smith, MD Los Angeles 
Herbert Kaufman, MD New Orleans Walter Stark, MD Baltimore 
James Kingham, MD Tampa William. Tasman, MD Philadelphia 
Donald Mousel, MD Reno 
DALLAS FACULTY 
Priscilla Berry, MD Everett Moody, MD- 
Gary Fish, MD William Phelps, MD 
Dwain Fuller, MD William Snyder, MD 
William Hutton, MD David Stager; MD 
John Lynn, MD Albert Vaiser, MD 
TOPICS 
“REFRACTIVE SURGERY (Friday, March 13) 
- Radial Keratotomy (Theory, Animal Studies, Technique, Human Results, Proposed Collaborative Study), Keratophakia, Keratomileusis, 
Epikeratophakia, Intraocular Lenses 
*PEDIATRIC ANTERIOR SEGMENT SURGERY (Saturday, March 14) 
Sl Approacnes to Congenital Cataracts, Subluxated Lenses, Secondary Membranes, Anterior Vitrectomy, Management of Pediatric 
cular Trauma 
*UPDATE ON RETROLENTAL FIBROPLASIA (Sunday, March 15) 
Historical Perspectives, Differential Diagnosis, ‘Medical Treatment, Surgical Treatment, Medical-Legal Implications 
Sponsored by: 
Children's "Eye Care Foundation 
Presbyterian Hospital of Dallas 
Children’s Medical Center 
Retina Foundation of the Southwest 
Texas Ophthalmological Association 
Accreditation—Category 1 
Fee—$250.00—includes course, luncheons, and evening activities 75.00 (Residents with letter from Department Chairman) 
For further information please write or call: 
A. Webb Roberts Center for Continuing Education 
3500 Gaston Avenue, Dallas, Texas 75246 
(214)820-2317 












































‘Please send more information 1 
1 Please have your representative c 
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Iris coagulator attachment Monocular indirect ophthalmoscope 


Charles encophotocoagulator 


Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation procedures 
whenever desired. This high quality, lightweight, compact instrument may be placed on a roll-around table and 
plugged to any cutiet for mobility within office, clinic. or hospital. The unit can be hand carried from one facility 
to another. What’s more, its attractive low price makes the LOG-3 an exceptionally cost-efficient ophthalmic 


instrument for private practice or institutional use. 


Log-3 Features 

e Direct PEPEE delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. Gage 

® A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 

® Powerful 300 watt Xenon lamp with built in parabolic reflector permits 1.5° aperture for close macula work and 6° 
for fast and efficient pan retinal application. 

® Unique “optimatic™ control ccmbines power and time settings in a single dial. 


® Articulated arm ex:ends to make patient repositioning un- s a asiaan 
IVISEO 
ron clinitex =- 
Mavinas snem 


© Operates on any standard line voltage. 











The problem: 


How to relieve hyperemia caused 
by minor eye irritation. 


Visine (Tetrahydrozoline HCl) ... 
an excellent vasoconstrictor 
among ophthalmic solutions. 


“results seemed to indicate that — Tetra- 
hydrozoline Hydrochloride — is an excellent 
ophthalmic decongestant...” 


Grossmann and Lehman-- 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


Effectively relieves ocular | 
congestion with a low incidence 
of undesirable side effects. 


“After the effects of vasoconstriction had sub- 
sided the eyes did not become more red than 
previously, indicating the absence of rebound 


vasodilation.” 
Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


“There was complete absence of undesirable 
side effects..No untoward changes occurred 
in the conjunctiva or other ocular tissues re- 
gardless of the length of time tetrahydrozoline 


was used.” 
J.J. Stokes —Journal of A.M.A. Georgia, 340-341, November 1958. 


“in addition to its excellent decongestant 
action, which provided prompt symptomatic 
relief, an important feature of Tetrahydrozoline 
(hydrochloride) is its low incidence of side ef- 
fects...limited to a mild stinging sensation in 


2.1% of the patients.” 
H.C, Menger—Journal of A.M.A,, Vol. 170, 178-179, May 1959. 


Further confirmation of Visine’s safety is 
provided by the low number of adverse reac- 
tion complaints received. In each of the last 





The treatment: 


Recommend Visine” (Tetrchydroz- 
oline HCI), a safe and effective 
treatment used in millions of 
cases of minor eye irritation. 





2 
The relief: 
With Visine” the onset of 
vasoconstriction is rapid—the 
resulting decongestion dramatic. 


five years, such complaints have averaged 
fewer than 2 out of every million bottles sold. 


Quickly provides effective 
decongestant action to bring 
lasting relief. 


A double-blind test conducted among 100 
patients indicated that 87 patients nad 
hyperemia-free eyes in 5 minutes or less—59 of 
them in 1 minute or less. Other tests suggest a 
prolonged duration of effect unaccompenied 
by rebound hyperemia. 


Double-blind evaluation of Visine—relief of symptoms of eye fatigue 
and irritation. Study *0152-8/72, February 1973. 


ideal isotonic formulation 
provides maximum comfort by 
maintaining normal hydration 
and thickness of cornea. 


Visine ophthalmic solution —with a tonicity 
of about 290 mOsm/kg — matches that of 0.9 
percent sodium chloride solution which is 
normal for tears. Thus Visine is formulated to 
avoid adversely affecting proper corneal 
thickness or causing discomfort. 


Proper combination of both pH 
and buffering capacity assures 
comfortable instillation. 


Visine ophthalmic solution has been for- 
mulated to have a pH of 6.2-6.5 and a ‘ow buf- 
fering capacity. This combination provides 
better stability of Tetrahydrozoline HCI and 
minimizes stinging and irritation by allowing 
‘he product to attain the normal pH of tears 
(7.4) very quickly after instillation into the eye. 





among ophthalmic 
solutions 


Dispensing information 
Corapesition: Tetrahydrozoline hydrochloride 
QOS%. sodium chlorde: boric acid: sodium 
mh benzalkoniuym chloride 0.01% and 
hylene diamine tetraacetate 0.1% 
erväves. 
st, lasting telef from minor irritation of 
a eto Dust Smoke-Smog-Contact Lens 
adaptation (after removal of lenses). 
Plane Alergies such as hay fever and rose fever. 
Ming eve irritation from or due to night driving, 
reading TV. sewing, swimming, wind and sun 
giare, 
Refreshes. soothes and helps relieve redness 
caused Dy minor irdtations, 
ig: Use only in the eyes. If relief. is not ob- 
tained within 48 hours. or if irritation or redness 
 Pers.ats Grincreases, decontinue.use and consult 
icion. infection, pus, draining, foreign 
eye any mechanical, chemical, heator 
änjory fo the eye require the immediate atten- 
Noref your physician. As with other eye medica- 
Hlons.visine should nol be used by individuals with 
gloucoma or other seriqus eye diseases 
WeuKeep. this ond all other medications out 
ch oft children. Before using with chi- 
your physician, 
Directions. Place 1.or.2 drops in each eye two or 
Aies mes d dayas directed by physician. Visine 
is produced under sterile conditions. 


pe ee ee ee oe ey 

























_ Visine® i 
i professional samples | 
on request l 


To receive free samples (twenty-four 1⁄4-0Z. 
Visine samples) for your patients, just fill out | 
I the coupon below: 





Please print 


A00-12-0 






edemption Center 
g Division. Pfizerinc. 
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ANTERIOR 
SEGMENT 
SURGERY 
“MINI-RESIDENCY” 
























The Azar Foundation presents quar- 
terly “mini-residencies” on anterior seg- 
mentsurgery. Live surgery is used to dem- 
onstrate the most: recent advances in 
cataract surgery, including extracapsular 
and phacoemulsification techniques with 
both anterior and posterior chamber in- 
traocular implants. 


















Préoperative and posteperative man- 
agement, complications, diagnostic ad- 
juncts including endothelial microscopy 
and ultrasonography are discussed. Quan- 
titative Surgical Keratometry, Radial 
Keratotomy, and Medical Legal Aspects 
will be emphasized. 










Laboratory sessions are available for those 
who wish “hands on” experience. 








DATES 


February 20-21, 1981 
April 10-11, 1981 
June 5-6, 1981 
September 11-12, 1981 









LIMITED REGISTRATION 





For registration or more informatio: 
contact: Ms. Ja Stevens 

Azar Foundation 

2820 Canal Street 

New Orleans. LA 70119 
(504i 821-0886 


























- TAB! -H A - ON: 
OF COMFORT 


~~~.________ with the NEVVAS DRAPE RETRACTOR 


This light, disposable, stick-on 

retractor helps eliminate the patient's 
feeling of “suffocation.” It offers an 
unrestricted breathing zone that 

\ leaves the nose and mouth 
\ untouched by the surgical drape. 
| Order today by filling-in the coupon, 
I below: 





| 
I 


\ 





\ 


HOOVER Hy | 










— so monan ces. mai, 


~ 


l ig ee ag EE ice sea rt ela ces 


Diversatronics, Inc. 
456 Parkway, Broomall, Pa. 19008 (215) 356-3995 
















Please send me _...._. packages of your NEVYAS DRAPE 
RETRACTOR today, at the special price of $19.00 per 24-piece 
package. 

Enclosed is my check for: Please bill me L]. 





diversatronics iw. — = eee eae 


City/State/Zip: nemieri 








THIRD CANADIAN CONTACT LENS 
CONFERENCE 
TORONTO, CANADA 


Sponsored by Ophthalmic Educational Seminars 
in cooperation with the Contact Lens Association 
of Ophthalmologists, Inc. (USA) and Centennial College 


Four Seasons Yorkville Hotel 
in the fashionable Bloor-Yorkville area, Toronto 
FRIDAY AND SATURDAY, MAY 1st AND 2nd, 1981 


Plus added Cataract and Intraocular Lens meeting 
Sunday, May 3rd, 1981 


OUTSTANDING INTERNATIONAL GUEST FACULTY: 


Maxwell K. Bochner Memorial Lecture: HERBERT KAUFMAN, M.D.. NEW ORLEANS 
Overseas Visiting Lecturer: THOMAS SPRING, M.D., MELBOURNE, AUSTRALIA 


James Aquavella, M.D., Rochester, N.Y. G. Peter Halberg, M.D., New York, N.Y. 
Joseph Baldone, M:D., New Orleans, LA. Jack Hartstein, M.D., St: Louis, MO. 
Ronald Barnet, M.D., Phoenix, AZ. Richard Keates, M.D., Columbus, OH. 
Elliott Blaydes, M.D., Bluefield, WV. Kenneth Michaile, M.D., Philadelphia, PA. 
Henry Brent, M.D., Toronto, ONT. John Morgan, M.D., Kingston, ONT. 
Albert Cheskes, M.D., Toronto, ONT. Bernard Slatt, M.D., Toronto, ONT. 
Oliver Dabezies, M.D., New Orleans, LA. Joseph Soper, F.C.L.S.A., Houston, TX. 
William Dixon, M.D., Toronto, ONT. Harold Stein, M.D., Toronto, ONT. 

Gerald Feldman, Ph.D., San Diego, CA. Charles Titus, M.D., Rochester, N.Y. 

Ellis Gruber, M.D., Rochester, N.Y. Sigmund Vaile, M.D., Toronto, ONT. 





This conference will include the latest advances in contact lens technology, gas permeable lens, fitting and care systems for extended wear lenses, problem 
solving for both hard and soft contact lenses, orthokeratology, the management of high astigmatism and keratoconus with contact lenses and surgical 


alternatives for correcting myopia. 


Advanced registration fee for Contact Lens Conference May 1 & 2, 1981 $150.00 (Residents $50) 
Added Cataract and Intraocular Lens Update May 3, 1981 $50.00 


This conference is approved for 11 hours AMA-CME credit, category | 


For information write: Dr. HAROLD STEIN, CHAIRMAN 
170 Bloor Street West 
The Park Plaza Hotel 
Toronto, Canada 
M5S 1T9 

















The choice is yours. 


CORTISPORIN 


Ophthalmic Suspension Sterile O 


(polymyxin B-neomycin- 
hydrocortisone) 


The choice ophthalmic 
preparation, Cortisporin® 
Ophthaimic Suspension 
(Sterile) and Cortisporin® 
Ophthalmic Ointment 
(Sterile) are promoted to 
ophthalmologists only. 





The broad therapeutic 
spectrum of Cortisporin 
ophthalmic products is 
achieved through com- 
patible antibacterials which 
act against susceptible 
bacterial pathogens 


CORTISPORIN 


phthalmic Ointment Sterile 
(polymyxin B-bacitracin-neomycin- — 
hydrocortisone) 


Patients also find relief 
from high cost. The two 
sterile forms provide con- 
venient day and night 
coverage at lower cost thar 
most other brands of 
similar activity. 


commonly involved in the 
ophthalmic infections 
accessible to topical 
therapy.” Hydrocortisone 
in these two ophthalmic 
products works gently and 
quickly to relieve signs and 
symptoms of inflammation, 
and inhibits corneal 
neovascularization. 


CORTISPORIH Ophthalmic Suspension Sterile 

(Palymyxin 8~-eomycin—Mydrocortisone) 

Each cc: contains: Aerosporin® (Polymyxin B Sulfate), 10,000 units, neomycin sulfate 
(equivalent to To mg. neamycin base’, 5 mg., hydrocortisone, 10 mg. (1%), thimerosal 
(preserwative), 0.001%, 

The vehicle contain: the inactive in¢redents cetyl alcohol, glycery! monostearate, 
liquid petrolatum, pelyoxy! 40 stearate, propylene glycol and purified water, 


HOW SUPPLIED. Battle of 5 cc with Sterile Dropper 


CORTISPORIM® Cahthalmic Ointment Steric 

{Polymyxin B—Bacitracin—Neomycin—Hydrocortisone} 

Each gram contains Aerosporin® (Pelymyxin B Sulfate), 5,000 units, bacitracin zinc 
400 units, heomycin sulfate 5 mg (equivalent to 3.5 mg neomycin base}, hydrocortisone 
10 mg (0%), spesial white petrolatum gs. 

HOW SUPPLIED. Tuse of %4 oz with ophtaaimic tip. 


“INDICATIONS: Besed on a review of these drugs by the National Academy of 
Scieaces—-National Research Council and/or other information, FDA has classi- 
fied the indications as follows: 

“Possibly “altective: For the treatment of nonpurulent bacterial infections of the 
eye cue to organisms sensitive to the antibiotic ingredients of the drugs and when 
the anti-inflammatory action of the hydrocortisone is indicated as in nonpuruient 
bacterial, ailesgicovernal and phlyctenular conjunctivitis: nonpuruient blepharitis: 
interstitial, aclerssing, postoperative or acne rosacea keratitis: superficial 
chemical anvfthesmnal burns of the cornea. 

Final classification of the less-than-effective indications requires further 








investigation 








CONTRAINDICATIONS: These products are contraindicated ir acute purulent con- 
junctivitis and blepharitis: tuberculous, fungal or viral lesions: of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicelia; and conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduais who have shown hypersensitivity to asy of their composents. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves, posterior subcapsular cataract 
formation, Gr may aid in the establishment-ot secondary otalar infections from 
fungi or viruses liberated from ocular tissues. Ht is advisable teat intraocular pres- 
sure be checked frequently. in those diseases:causing thinning of the cornea, perfo- 
ration has-been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgroveh of nonsusceptibie 
organisms, including fungi. Appropriate measures shouid be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
should be borne in mind. 


Complete literature available on request from Professional Services Dept. PML. 


f Burroughs Wellcome Co. 
/ Research Triangle Park 
Wellcome / North Carolina 27709 






















STRABISMUS SURGERY 





SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE 
NEW YORK EYE AND EAR INFIRMARY 
APRIL 23 and 24, 1981 






A comprehensive course emphasizing up-to-date oper- 
ative indications, techniques and post-operative man- 
agement in the surgery of strabismus. 


FACULTY 





DIRECTOR—JOHN S. HERMANN, M.D. 


ANTHONY R. CAPUTO, M.D. 
HOWARD EGGERS, M.D. 
PHILIP KNAPP, M.D. 
DONELSON R. MANLEY, M.D. 
ROBERT C. REINECKE, M.D. 

SARA SHIPPMAN, C.0. 
SUZANNE VERONNEAU-TROUTMAN, M.D. 


LECTURES, FILMS and VIDEO-TAPES 


AMA-CME Credits, Category 1: 16 





Registration fee: $200.00 : -Limited enrollment 


For registration and additional information, 
please write: 







Jane Stark, Registrar 
Post Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 















CATARACT MICROSURGERY COURSE 
offered by 
THE LOUISIANA STATE 
UNIVERSITY EYE CENTER 
NEW ORLEANS, LOUISIANA 
FEBRUARY 13-15, 1981 


FACULTY: 
GUEST SPEAKER -RICHARD P. KRATZ, MD 
MICROSURGERY. ~~ HERBERT E. KAUFMAN, MD 
PHACOEMULSIFICATION JOSEPH A. BALDONE, MD 
IOL IMPLANTATION DENIS M. CARROLL, MD 


ANTERIOR VITRECTOMY BARRY S. KASSAR, MD 
REFRACTIVE SURGERY KEITH S. MORGAN, MD 
_ ARAN SAFIR, MD 


Laboratory. sessions (restricted to 20 registrants) will 
provide faculty supervised practical instruction. Unlimited 
lecture enrolment. 


REGISTRATION FEES CME CREDITS 
Lectures only $250 12 hours 
Lectures and Labs $500 24 hours 


Registration Adrienne Miester 
and LSU Eye Center, 136 S Roman St 
information New Orleans, LA 70112 

Telephone (504) 568-6700 





MARLIN 
introducing 
Fully Skinned 
COMBI-PAC 
For Further 
Protection 







© COMBI-PAC — Each Pac contains 200 — 250 mg. Sodium 
Chloride U.S.P. Tablets and one preparation dispenser bottle. 
Packaged 12 Combi-Pacs per box. Priced at $26.40 per box, 
unit cost $2.20/Pac. Minimum order one box, 

© SALT TABLETS — 200 — 250 mg. Sodium Chloride U.S.P. 
Tablets. Packaged 20 bottles per box. Priced at $35.00 per 
box, unit cost $1.75/bottle. Minimum order one box. 

@ PREPARATION BOTTLES — One ounce preparation cis- 

penser bottles. Packaged 20 bottles per box. Priced at 

$13.00 per box; unit cost $.65/bottle. Minimum order one 

box. 

@ HEAT DISINFECTION KIT — Stainless steel fixture & Noryl® 

plastic soft lens case. Packaged 6 heat kits per box. Priced at 

$36.00, unit cost $6.00/kit. Minimum order one box. 


VOLUME DISCOUNT: Orders of 15 boxes or more of any 
Marlin Products are discounted 10%. 


ORDER PREPAID: Save shipping costs or net 30 days FOB 
Mail checks to Tarzana, CA. Calif. residents add 6% 


5 £ 
or order from: ales Tax 


73. 92059 A EEPO. Box 284, Tarzana, CA 91356 


etrics, the first and most 
company in Ophthalmic 
is introducing a new 
nd B-scan with a Digital 
erter compatible with 
tape system for future 
d diagnosis. 


better diagnosis and photo- 
graphic documentation. The Scan 
Converter con also be equipped 
with a color monitor option for 
better image enhancement and 
discrimination. 

For additional information on 


can Converter first Normal eye token from TV sseen how ultrasound can benefit your 
it the Dr. D. Jackson —_¥8'79 color monitor option. practice through expanded op- 


-ourse in June 1980, can take the 
Our Ocuscan, DBR and Ophthal- 
tems and displays it on a TV 
er than a standard oscilloscope. 
ve the capability of easily iden- 
plitude areas, foreign bodies 
he B-scan that might other- 
asked. 
fester has the following 
t and sharp image, (16 levels 
ht hand-held scanning hand- 
ability in any light, and a 
lay w ich can be frozen for 


tions and third party reimbursements, call 
toll-free: (800) 223-0412. In New York State 
call (2*2) 765-8205 or mall | Foupate 


"AAO 1280 
Scan Converter/Sonometrics Systems, Inc. 
16 West 64st Street, New York, New York 10023 
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Ashby C. Jones, O.D. 
School of Optometry 


Robert Kenyon, Ph.D. 










Stephen Lehman 
Department of Biophysics 


Gerald T. Bowns, M.D. 









Jerry F. Donin, M.D. 


Steven E. Feldon, M.D. 


Surgery (Neurological) 
James R. Keane, M.D. 


ESTELLE DOHENY EYE FOUNDATION 


University of California, Berkeley 
Assistant Professor of Aeronautics 


Massachusetts Institute of Technology 


University of California, Berkeley 


Associate Professor of Neurology 


AND 


THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 


ANNOUNCE 


A CLINICAL SEMINAR ON 
EYE MOVEMENT DISORDERS 


JANUARY 21, 1981 
PROGRAM CHAIRMAN 
STEVEN E. FELDON, M.D. 
GUEST FACULTY: (Partial Listing) 


Lawrence Stark, M.D. 

Professor of Physiological Optics and 
Neurology 

University of California, San Francisco 
University of California, Berkeley 
Robert D. Yee, M.D. 

Associate Professor of Ophthalmology 
University of California, Los Angeles 
School of Medicine 

David S. Zee, M.D. 

Associate Professor of Neurology and 
Ophthalmology 

The Johns Hopkins Hospital 


USC FACULTY: 
Assistant Clinical Professor of Ophthalmology 
Clinical Professor of Ophthalmology and Neurology 


Assistant Professor of Ophthalmology and 















OBJECTIVES: To present current concepts 
on the evaluation and treatment of com- 
mon eye movement abnormalities. 
TOPICS TO BE DISCUSSED INCLUDE: Nystagmus, 
Dyslexia, Strabismus, Graves Disease and 
Neurologic Disorders affecting Ocular Motility. 







Tuition: $100—Residents—$50 

Accredited for 8 hours, Category | AMA-CMA 
For Information: Nancy Cail 

Doheny Eye 

Foundation 

1355 San Pablo St. 

Los Angeles, Ca 90033 

(213) 224-7752 












Membrane 
Peeler Cutter 


A significant contribution to ophthalmic surgery. 


New Grieshaber MPC Automated Microscissors, 
from 20-gauge tip to dual-function foot control, 
are designed to do one job with distinction: 
Membrane peeling and cutting. The design 
eliminates the tension movement inevitable 

in hand-controlled scissors. 


As in all: Grieshaber instruments, the proof of 
Quality is in the cutting. The fixed distal 

_ blade is specially shaped to peel or position 
membraneous tissue, while the proximal 
blade moves to make the cut when the foot 
control is pressed. Single stroke or variable 
speed continuous cutting can be selected 

< On the remote control. 


Developed by Robert Machemer, M.D., and 
tested extensively by vitreous surgeons, 

_ MPC Automated Microscissors are now 
available directly from Grieshaber in the U.S. 
Write or call for our detailed brochure and 

ordering information. 


1056 Trenton Ra., PO. Box 807, Fallsington, PA 19054 
Telephone (215) 547-7676 





Grieshaber is here! 












Wi 
SHEARING cae | 
Beginning with the in iction 
of the lOLAB Model ! : 
in 1977, a surge of in erest 
has developed among _ 

ophthalmologists for posi 
tioning intraocular lens 
the posterior chamber. 


The IOLAB Model 101. was 

introduced to the profession 

after extensive studies by 

Steven P. ipo M. Du o 
; 7 he 
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This careful preparation 
resulted ina high rate of 
acceptance. More than 20,000. | 
IOLAB Model 101 (Shearing) 
lenses have been implanted 
by America’s ophthalmic 
surgeons to date, and the 
Model 101 is the most pre- d 
ferred posterior chamberdensg 
today. i 
MODEL 101 d 
6mm optic with plano-gbnvex 
design. Overall leng 
13mm. i 
MODEL 101B 
blue loops 
MODEL 101%". 
offers a 1 Qc 


MODEL 101K MODEL 104 

















ider loops for 
rea of contact. 

















ove: 1017 
12mm overall dimension with 
6mm optic 








IOLAB Corporation 
695 West Terrace Drive 
San Dimas, California 91773 


Telephone: 714-599-8347 
Toil Free: 800-854-1761 
Toll Free in California: 

800-47 2-7770/472-7813 





CORPORATION 


CAUTION: 

Investigational device. Limited by Federal 
jaw to investigational use. 

The safety and efficacy of intraocular lenses 
is not yel established 


“1OLAB Corporation 1480 









THIRD ANNUAL WINTER SEMINAR 
OF THE MIAMI 
OPHTHALMOLOGICAL SOCIETY 


WILDWOOD INN, SNOWMASS AT ASPEN 
January 11-18, 1981 












Faculty: Charles C. Barr, M.D. Henry Hirschman, M.D. 
A. Jan Berlin, M.D. Mary Lou Lewis, M.D. ~ 
Ronald M. Burde, M.D. Anthony B. Nesburn, M.D. 
Michael A. Callahan, M.D. S. Anthony Wolfe, M.D. 






& Others 










Approx 30 hours Category | 

CME credit granted by DCMA 

Tuition $300 for practitioners 

$150 for Residents & Houseofficers 

with a letter from their chiefs 

For Information Contact: 

David J. Singer, M.D., FACS 

1160 Kane Concourse Suite 302 

Miami Beach, Florida 33154 
or call 

305-861-4946 9 AM-4 PM EST 

















erup À 


THE NEW. OPHTHALMIC 4 
MEDICATION TRAY BY 
y VERSA TRONICS, INC. 












thigh ù itra: high qual ty, nearly indestructable medica- | 
tion traywill serve you like an extra hand. It offers you 
the most efficient and spacially economic. way to | 
nizeyour medications (size 4” wide by 11%” long) | 
and is designed to hold al brands of ophthalmic medica- 
tions. Itancludes a plastic fluorescein strip halder. | 
The tray is of heavy guage aluminum, can easily be 
immersed for sterilization and its non-slip rubber feet | 
prevent scratching surfaces. 
it conmes in brushed alloy finish and a wall mounting | Enclosed is my check for ______. Please bill me 
i 






diversatronics 
456 Parkway, Broomall, Pa, 19098 
(21 5) 356-3995 
Please send me : 
trays at $23.95 each = 








mounting brackets. at $2.00 each 





bracket és also available. 
No examination area is complete 
without at least one 


Name a 





Address. 





City 





AESO AVAILABLE FROM 


KEELER OPTICAL PRODUCTS, INC. State Zip. Phone. 
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| 
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Seminar Announcement 


Modern Concepts in Refraction: 


CORNEAL CONTACT LENSES | 


AND 





Friday and Saturday 
May 8-9, 1981 


San Francisco 


Sponsored by 
The Narcissus Medical Foundation 
In conjunction with 
Mary's Help Hospital 


ADMA. and C.M.A. approved as Continuing Medical 
Education Program (Twelve Hours Credit) 


PLACE 
Hyatt Hotel on Union Square, San Francisco 
TOPICS 


Ci All basic state of the art Concepts and methods relative to 
currently available contact lenses, hard/soft/gas permeable 

O Basic methods and general overview of modern techniques 
in refractive keratoplasty 

O Perspectives forfutire developments in. contact lens tech- 
nology/ refractive keratoplasty 

O Overview ofalternative methods eg. ortho keratology 

O Didaetic lectures and hands on workshops 

O Basic and advanced contact lens assistance coursé/ 
workshop 


JAMES D. ATWOOD, M.D. 
Sacramento, California 
PERRY S: BINDER, M.D. 
San Diego, Califomia 
DAVID:'S. CHASE, M.D. 
Burlington, Vermont 
MR. L. DEAN CLEMENTS 
Rochester, New York 
DR. GERALD FELDMAN 

San Diego, California’. 
PAUL HONAN, M.D. 
Lebanon, Hlinois 
MR. JACK MOORE 
Minneapolis, Minnesota 
ANTHONY B. NESBURN, M.D. 
Los Angeles, California 
HAROLD A. STEIN, M.D. 
Toronto, Ontario, Canada 
LEROY G. MESHEL, M.D. 
San Francisco, Califormia 


Course Director 


$280.00 (Please make check payable to Narcissus Medical 
Foundation/ Education Committee. Mail-to 1800 Sullivan 
Avenue, Suite 506, Daly City, CA 94015. Course enrollment 
is limited—early registration is suggested. 
Exciting San Francisco Bay Area Social Program 
For more information contact: 
Leroy G. Meshel, MIL 
Narcissus Medical Foundation 
1800 Sullivan Avenue, Daly City, CA 94015 
(415) 992-9234 


i 
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BIWills Eye Hospital 


Oculoplastic Department 
announces 


The Ninth Annual 
Oculoplastic Meeting 


Boca Raton Hotel 
Boca Raton, Florida 


February 5-7, 1981 


Special Guest: Byron Smith, M.D., 
New York, NY 


JOSEPH C. FLANAGAN, M.D., 
PROGRAM CHAIRMAN 


An AME-CME 12-Hour Accredited Course 
Category 1, Continuing Medical Education 
Tuition: $175 Residents & Fellows: $75 


Registration & Information: 
Department of Continuing Medical Education 
Wills Eye Hospital 
9th & Walnut Sts., Philadelphia, PA 19107 
(215) 928-3258 


Saticorrecting needle! 


te" 


thene destruction of 
papilla within: 


4 


PERMA TWEEZ* ELECTROLYSIS INSTRU 


This permanent: hair remover features the original pat- 
ented self-correcting needle. Battery operated instrument 
sterilizes itself when. current: flows. No-puncture safety 
feature also helps prevent infection. Simple enough tc 
be used by laymen (for cosmetic purposes only). 


Thousands of units sold for such varied professional 
application as. removal of inverted eyelashes to cos- 
metic use. i 


Clinically tested (copy on request). 


PERMA TWEEZ & ATTACHMENT 


G invoice after 30 days 
O Check enclosed 
30 BAY UNCONDITIONAL MONEY BACK GUARANTEE 


GENERAL MEDICAL CO., DEPT AO-128 
1935 ARMACOST AVE., WEST LOS ANGELES, CA 90025 


OR. 


ory 7 
4 


$22.95 
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THINK 
__BaUSCH & LuMB 
:...FOR PROFESSIONAL RESULTS 


Your patients place their trust in your 
, f <i professional competence. You rely on the 
Capabilities of your instrumeats to aid you in 
diagnosis and treatment. 

The BAUSCH & LOMB Keratometer, the Model 
70 Vertometer, the Greens’ Refractor, the 
Copeland Streak Retinoseope and the 
AUTO-PLOT Projection Tangent 
Screen are among the products 

that have established the Bausch & 
Lomb reputation far unexcelled 
quality and dependability during 
over 80 years cf ophthalmic 
instrumentamanufacturing. 

For detailed procuci information 
use the coupon below. 




















BAUSCH & LOMB ®) A PESO S / SF fede 
Scientific Optica Praducts Division 7 g oe ye dy Kok Ss 
Dept. 6606 A WDE OP OP wf 4 z r Pa xe ¢ ‘son 
1400 N. Goodman Street Pa SSS Ee LS: ra s ye AA R AS 


Rochester, NY 14802 of Oo" Ga a we 
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he prodr 


Prodrugs are agents which 


two pivalyl side chains. 








~ depicting addition of 
_ pivalyl side chains. - 





Ge 


enter the body as one compound 
and then are altered into the 
active drug through enzymatic 
activity. Propine is a prodrug 
of epinephrine that differs from 
epinephrine by the addition of 


- Propine (dipivefrin HCI) molecule — 


















































The prodr g Propine (dipivefrin HC1): the confidence of an pone 
established base with the new benefit of fewer side effects. —— 






This addition creates a more | 
lipophilic compound which > < > 
is absorbed betterintotheeye— © 
17 times better penetration; | x 
Once inside, it is converted to > — 
epinephrine by enzymes within | 
the eye. This action makes 
Propine more potent than 
comparable concentrations of 
epinephrine, yet with fewer 
side effects. 
















tion with greater chance of side 
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a Dusen Waickey with timolol or pilocarpine, or as initial athena, 
fe oom (dipivefrin HC1) provides: : | 











í Economy ay We 
- EELE response com- E Nearly half the price of equiv 
jara hiet © ees pilocarpine qi.d. alent amounts of timolol.. 
: an important consideration for 
fixed income patients. 
esbuttow and decreases my 
us production a 
ii, Propine (dipivefrin. HCl): a 
ewer side effects ti the right direction for use 218 
oy epinephrine or pilocarpine a Concomitantly with timolol y 
an | Fewer me raal side effects than E] Swak apmepiivicis and pilo- 
x Ta as of cardiovascular carpine users to Propine 
o effacts epinephrine @ Initial therapy: effective — 
SOE aie epinen | and safe choice for the new __ 
P eof is well tolerated by oe 





glaucoma patient. 
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- Propine™ (dipivefrin HCl)... 
another advancement in 


by the leader in ophthalmics. 


Propine™ {dipivetrin hydrochloride} sterile ophthalmic solution 


CONTAINS: Dipivefrin HCI". .0.1% with: benzalkonium chloride 0.004%; edetate disodium; mannitol: sodium 
‘i hloride; sodium metabisulfite; hydrochloric. acid to adjust’ pH and purified water. ‘Licensed under 

"U.S. Patent Nos. 3,839,584 and 3,809,714. INDICATIONS: Propine™ (dipivefrin HCl) is indicated as initial 
therapy for the control of intraocular pressure in chronic open-angle glaucoma. Patients responding 
inadequately to other antiglaucoma therapy may respond to addition of Propine. In controlled and open 
$ Jabel studies of glaucoma, Propine demonstrated a statistically significant intraocular pressure-lowering 
£: effect. Patients using Propine twice daily in studies with mean durations of 76-146 days experienced mean 

| pressure reductions ranging from 20-24%: Therapeutic: response to Propine twice daily is somewhat less 
than 2% epinephrine twice daily. Controlled studies showed statistically significant differences in lowering 
of intraocular pressure between Propine and 2% epinephrine: tn controlled studies in patients with a 
history of epinephrine intolerance, only 3% of patients treated with Propine exhibited intolerance, while 
55% of those treated with epinephrine again developed an intolerance. Therapeutic response to Propine 
twice daily therapy is comparable to 2% pilocarpine 4 times daily. In controlled clinical studies comparing 
Propine and 2% pilocarpine, there were no statistically significant differences in the maintenance of IOP 
levels for the two medications. Propine does. not produce miosis or accommodative spasm which 
cholinergic agents are known to produce. The blurred-vision and night blindness often associated with 
miotic agents are not present with Propine therapy. Patients with cataracts avoid the inability to see 
around lenticular opacities caused by constricted pupil, CONTRAINDICATIONS: Propine™ should not be used 
in patients with narrow angles since any dilation of the pupil. may predispose the patient to an attack of 
angle-closure glaucoma. This product is contraindicated in patients who are hypersensitive to any of its 
components. PRECAUTIONS: Aphakic Patients. Macular edema ‘has been shown to occur in up to 30% of 
aphakic patients treated with epinephrine. Discontinuation of epinephrine generally results in reversal of 


.. the maculapathy. Pregnancy Category 8. Reproduction studies have been performed in rats and rabbits at 


daily oral doses up to 10 mg/kg body weight (5 mg/kg in teratogenicity studies), and have revealed no 
evidence of impaired fertility or harm to the fetus due to dipivefrin HCI. There are, however, no adequate 


and well-controlled studies in pregnant women. Because animal reproduction studies are not always 


“predictive of human response, this drug should be used during pregnancy only if clearly needed. Nursing 
Mothers. It is not known whether this drug is excreted in human milk. Because many drugs are excreted in 

- human milk, caution should be exercised when Propine is administered to a nursing woman, Usage in 
“Children, Clinical studies for safety and efficacy in children have not been done. Animal Studies. Rabbit 
studies indicated a dose-related incidence of meibomian gland retention cysts following topical admini- 

<o stration of beth dipivefrin hydrochloride and epinephrine. ADVERSE REACTIONS: Cardiovascular Effects. 
“Tachycardia, arrhythmias and hypertension have beer reported with ocular administration of epinephrine 
Local Effects, Burning and stinging was the most frequent side effect reported (6%) with Propine alone. 

oo Injection was observed in 6.5% of the patients. Epinephrine therapy can lead to adrenachrome deposits in 
“othe conjunctiva and cornea. HOW SUPPLIED: Propine (dipivefrin HCI) is supplied on prescription only as a 

G-t steriie solution in plastic dropper bottles in the following size: 10 mi— NDC 0023-0260-10. 
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FIFTY-FOURTH ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 7 and 8, 1981 


MARRIOTT'S ESSEX HOUSE 


NEW YORK CITY 


“OPHTHALMOLOGY 1981” 


JAMES E. BURRIS, M.D., PROGRAM CHAIRMAN 


EXTENDED WEAR Moderator: 
LENSES Speakers: 


THYROID Moderator: 
OPHTHALMOPATHY Speakers: 


GLAUCOMA Moderator: 


Speakers: 


INTRA OCULAR 
LENSES 


Moderator: 
Speakers: 


Frank B. Hoefie, M.D. 
Joseph A. Baldone, M.D. 
Jorge N. Buxton, M.D. 
James J, Koverman 
Miquel Refojo, D.Sc. 


Hampson A. Sisler, M.D. 
Robert Chase, M.D. 
William Cooper, M.D. 
Robert Day, M.D. 
Robert Schimek, M.D. 
John T. Simonton, M.D. 
Stephen Trokel, M.D. 


James E. Burris, M.D. 
Alfonse A. Cinotti, M.D. 
Max Forbes, M.D. 

G. Peter Halberg, M.D. 
Bernard Kronenberg, M.D. 
George Spaeth, M.D. 


John R. Finlay, M.D. 
Leeds E. Katzen, M.D. 
Larry G. Leiske, M.D. 
Steven P. Shearing, M.D. 


Additional topics and speakers to be announced 


ak oe 


AMA-CME Credits, Category 1: 16 


Conference fee: $200.00 (Luncheons included) 
Residents: $100.00 (Luncheons 


included) 


For registration and further information, please write: 


Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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z Names you can depend on for quality i 

offer you a totai surgical microscope system 


combining optical integrity and human engineering. 


_ For detailed information, contact your STORZ representative or write STORZ, Department D. 


“Consistent Craftsmanship Since 1893" 
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First heat, then chlorhexidine. Now the third system has arrived... 


Introducing the new generation 


Heat and chlorhexidine 
disinfection become 
history with these 
innovations... 


Comfort 


Allergan? Cleaning and 
Disinfecting Solution (for use 
with Soflens” and Hydron” 
(polymacon) contact lenses) 
contains no irritating chlor- 
hexidine. And the disinfecting 
agents do not bind fo the 
lens. This is the comfort level 
that makes your patients 
successful soft lens 

wearers. 


Safety 


Laboratory studies indicate 
that lenses treated with 
Allergan Cleaning and Dis- 
infecting Solution can be 
switched safely to heat 
disinfection without damage. 
Unlike current chlorhexidine 
regimens, there are no 
irritants bound in the lens 
which can elute into the 

eye — more safety for 

your patients. 


Convenience 
Allergan Cleaning and 
Disinfecting Solution is a 
convenient lens care system 
— no cumbersome heater. 
Your patients have the free- 
dom to clean and disinfect 
their lenses anywhere, any- 
time. Plus, there’s no need 
to buy a separate surfac- 
fant cleaner. 








Cleaning and 
Disinfecting 

Allergan Cleaning and Dis- 
infecting Solution provides 


a broad spectrum of anti- 
microbial action. It disinfects 


























lenses completely and 
cleans them. Allergan Clean- 
ing and Disinfecting Solution 
incorporates surfactant 
cleaning fo remove lipids, 
mascara and mucus from 
the lens surface. 




















i Cay Ra 
Economy surfactant cleaner — the 
The cleaning efficiency of most costly component of 


Allergan Cleaning and Dis- a lens care system. 


infecting Solution eliminates 
the expense of a separate 


Allergan® Hydrocare® 
Preserved Saline Solution 
... fhe unique saline. 


Comfort 


Allergan Hydrocare Preserved 
Saline Solution has a buffer- 
ing system that is comfortable 
in the eye. 


Cleaning 

When used in heat disinfec- 
tion, Allergan Hydrocare 
Preserved Saline Solution 
prevents caicium buildup 
that damages lenses and - 
shortens lens life. Lenses are 
free of irritating calcium 
deposits so your patients 
have more comfortable 
lens wear. 


Allergan’ Cleaning 
and Disinfecting 
Solution and 
Allergan’ Hydrocare® 
Preserved Saline 
Solution... the 
system of success 
for your patients. 
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A new generation 
of practice-building packs: 





Allergan’ 
Soft Pack: 


- Silver designer sport cloth case 

4.02 Allergan® Cleaning and Disinfecting Solution 

_ 4o0zAllergan® Hydrocare® Preserved Saline Solution 
 Soflens® Enzymatic Contact Lens Cleaner 

6 tablets, vials 

_ Lens Case 

Informative patient instruction booklet 


Contains all your patient needs for complete, proper 
lens care. l 





Allergan’ 
ComPack’ 


Attractive foil case 
2/3 oz Allergan® Cleaning and Disinfecting Solutio! 
2/3 oz Allergan® Hydrocare® Preserved 
Saline Solution 
Sofiens® Enzymatic Contact Lens Cleaner 
6 tablets, vials = 
Lens Case ee 
Informative patient instruction booklet 


ideal for beginning patient on proper lens care. 
Great for refits/ regimen changes.and on-the-g 
patients. 


AIIERGAN Pharmaceuticals, Inc. 


<> Irvine, CA 92713 





f the quality that you'd e 
nd at far greater expense, 
able in Marco's advanc d 


1 Inosity, and you hay 
vc excellent reasons wh 
ou should see the Marco Pr 
ction Perimeter today. 
ed more? The Marc 
ion Perimeter 
ccommodate the 
central scotoma 
s well as attach- 
for static perimetry. © 
Marco Projection Perime- 
Vailable for immediate delivery. For full 
5, Contact the distributor nearest you. He'll 


eased to provide a demonstration at your 
enience. 


n Marco Boulevard/P. O. Box 10157, Jacksonville, Florida 32207 /904-396-4210 





































THE EYE FOUNDATION OF AMERICA 


PRESENTS A 
SYMPOSIUM ON 


THE ANTERIOR SEGMENT 
FEBRUARY 20-21, 1981 





Fairmont Hotel 
University Place 

New Orleans, Louisiana 70140 
Telephone: 504-529-7111 


SYMPOSIUM COORDINATOR: 
KENNETH G. HAIK, M.D. 


PARTIAL LIST OF GUEST SPEAKERS 


Stuart L. Brown, M.D. 
University of Pittsburgh 








H. Dwight Cavanagh, M.D. 


B. Thomas Hutchinson, M.D. 
Harvard Medical School 





Michael A. Lemp, M.D. 
Georgetown University 


Barrett G. Haik, M.D. 
Cornell Medical Center 


TOPICS INCLUDE: 
External Diseases 

Dry Eye. 

Healon 

Refractive Keratoplasty 
Cataract — Glaucoma Surgery 
Continuous Wear Lenses 
Aphakic Glaucoma 

Corneal Ulcers 

Iris Tumors 


AMA-CME CATEGORY 1: 14 HOURS CREDIT 
TUITION: = aes 
Practicing Physicians: $200.00 
Residents and Fellows: None- 


FOR REGISTRATION AND FURTHER 
INFORMATION PLEASE CONTACT: 
Kenneth G. Haik, M.D. 
Symposium Coordinator 
The Eye Foundation of America 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
Telephone: 504-581-3714 





Emory University School of Medicine 





















COLORADO 






THE TENTH ANNUAL 


IN 
OPHTHALMOLOGY 


January 17-21, 1981 


Cataract Surgery and 
Intraocular Lenses 


Speakers include: 
John L. Pearce, M.B. 


Robert C. Drews, M.D. 








861-1221 or 1-800-332-4150. 


RETINAL DETACHMENT SURGERY 
STRATEGY AND TACTICS 


MARCH 13-14, 1981 
14 HOURS CME | 


SPONSORED BY 


MANHATTAN EYE, EAR & THROAT HOSPITAL 


A detailed unified approach to. retinal detachment repair 
centered around the exoplant technique of buckling will be 
presented. The two day lecture series is designed for 


practicing ophthalmologists: and residents. 


Registration fee: $250.00 Residents: $150.00 


For further information, write or telephone: 


James $. Schutz, M. D., Course Director 
Manhattan Eye, Ear & Throat Hospital 
210 E. 64th St, New York, NY 1002! 
phone (212) 753-6464 








OPHTHALMOLOGICAL SOCIETY 


MIDWINTER SEMINAR 


The Lodge, Vail Colorado 


C. William Simcoe, M.D. 


Richard H. Keates, M.D. 


For information call Vi Brown, 303- 








The Fundus Camera 
iat Keeps You A Step Ahead 


The Kewa RC-Wpz was developed in response to 
demand from specialized practitioners for ad- 
vanced performance in a fundus camera... a 
basic instrument that would keep “a-step-ahead” 
as thelr practice grew. Economically priced, it 
features 45° wide-angle optics with true color 
rendition and sharp quality! For magnification, 









































30° and 20° lenses are available options. With a 
choice of three power supplies, nearly every type 
of photography is possible, including 3 frame- 
per-second fluorescein angiography. For com- 
plete details on the RC-W,3, phone or write 
Kowa foday. 
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Vasocon-A 


(naphazoline HCI 0.05%, antazoline phosphate 0.5%) 


relieves itching fast. 


For most patients with allergic conjunctivitis, itching is the 
number one complaint. And no amount of rubbing or scratching 
will relieve this maddening itch. 

Vasocon-A relieves itching fast, and quickly clears redness and 
irritation associated with allergic conjunctivitis. And Vasocon-A 
doesn’t leave a crusty, uncomfortable residue on your patients’ lids 
—so they are more likely to follow your dosage 
instruetions. 

Whether you prescribe it for chronic, long-term 
conditions or those of a recurrent seasonal 
nature, Vasocon-A lets you avoid the side effects 
associated with the extended use of topical 
stercids. 

For prompt relief of itching, prescribe the 
number 1 topical antihis- k 
tamine/decongestant... 
Vasocen-A. It’s the “most 
wanted” product for the 
relief of itching...the 
number 1 complaint of 
allergic conjunctivitis. 









Gope on 


CooperVision Pharmaceuticals inc. 
PO Box 367 
San German. Puerta Rico 00753 USA 





* INDICATIONS: Based on a review of a related combination of drugs by the National Academy of Sciences - National Research Couneil and/or other 
info . PDA has classified the indications as follows: “Possibly” effective: For relief of ocular irritation and/or congestion or sor the treatment of 
allergie, i tammatory, or infectious ocular conditions. Final classification of the less-than-effective indication requires further inveszigation, 




















w angle glaucoma, 


Introducing . . . 


Now, Clinitex offers the STAT, an easy-to-use cutting and 
aspirating instrument designed for removal of tissue, blo 


and vitreous from the anterior chamber during trauma, 


emergencies, or planned procedures. The uncomplicated ST. \T 
is perfect for the hospital. and surgeon: itis modular, flash auto 
clavable, needs no assembly, can be in use immediately. 


RA N 
ENIE 


This convenient micro-surgical instrument incorporates many 
of the proven advantages of the Clinitex Machemer/Parel 
VISC-X widely used by anterior segment and vitreo retinal 
surgeons. A | mm tip cuts and aspirates with an oscillating 
mode exerting no traction. Aspiration can be automatic or by 
syringe. The STAT includes handpiece with cutting-aspirating 
tip, power supply, battery charger. and autoclaving tray. A 
selection of micro-infusion ports and needles, fibre optic 
probes, sclerotomes, cannulas and trocars gives a choice of 
approaches - open sky. limbal, pars plana. 


A Clinitex/Parel STAT will provide the hospital or surgeon witha 
proven and affordable cutting -aspirating instrument. and a safer 
method than sponge and scissors. Phone or write for 
information or a demonstration. 


Why spend a fortune on extras 
you may never use? 
The “STAT” 


The Anterior Segment 
Surgeon’s Alternative. 








® Manufactcred in the 
optimum size 
13.8mm ever 


® 


Precision’s eur 
firstname and 
first objective 








+ Optimum flexibility 
from specially 
designed elliptical 
haptics 


© 6.0mm optic cap 
with largest effective 
optic area 


PRECISION-COSMET CO., INC. 


4 1140 Bren Road West, Minnetonka, MN 55343 


. In Minnesota, call 800-682-3809 


The 
Kratz 


VARIATION ™* 
OPEN LOOP 
POSTERIOR IOL 


The Kratz Variation of 

the open loop posterior 
chamber lens was 
developed and refined 
over the past two years 

by Dr. Richard P Kratz, 
Van Nuys, California. 

This lens is manufactured 
exclusively by PC. 

The Kratz Variation is a 
unique modification of the 
posterior chamber lens 
designed for good centering 
and ease of placement 
after extracapsular 
cataract extraction. 


For the extra margin of 
reliability, depend on 
Precision-Cosmet. 


e Specially placed 
positioning holes 


Available in 17.50 to 24.00 ciopter 
powers in .50 diopter increments 


*PATENT PENDING 


























































Though it stands only 7.5 centi- 
meters, Pred Forte® (prednisolone 
acetate 1.0%) measures tall among 
ocular steroids. 

In studies comparing Pred Forte 
with dexamethasone phosphate, 
dexamethasone alcohol and pred- 
nisolone phosphate, Pred Forte 
emerged the undisputed ruler in 
terms of anti-inflammatory activity? 

In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte. 
exhibited 25% more anti-inflam- 
matory activity than the closest 
steroid, dexamethasone alcohol? 

Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 
achieved significant concentra- 
tions in the aqueous humor? 

Pred Forte performs both in 
the lab and, more important, 
on the real firing line: in your 
patient's eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
that’s why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
“ruler”: Pred Forte. 


Pred Forte® (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflame 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocalar infections, acute superficia. 
herpes simplex (dendritic keratitis), vaccinia, varicella anc 
most other viral diseases of the cornea and conjunctiva, ocular 
tuberculosis, and fungal diseases of the eye, and sensitivity tc 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has beer 
reported with the use of topical steroids. 2. Since PREC 
FORTE® contains no antimicrobial, if infection is present 
appropriate measures must be taken to counteract the orga 
nisms involved. 3. Acute purulent infections of the eye 
may be masked or enhanced by the use of topical steroids 

4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5- As fungal infections of 

the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may résult in damage to the optic nerve with defects in the 
visual fields. Itis advisable that the intraocular pressure 
be checked frequently. 7 Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
RE ACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec- 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the cornea or sclera. Systemic 
sidé effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled inte the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour, Care 
should be taken not to discontinue therapy prematurely. 


REFERENCE NOTES: 1. Leibowitz, H. M. and Kup- 
ferman, A. Bioavailability and therapeutic effective 
ness of topically administered corticosteroids. Trans 
Am Acad Ophthalmol Otolaryngol 79 (1): op 7S-op 
88, 1975. 2. Ibid. 3. Ibid. 
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Clinical Sciences 


Biostatistical Analysis 


of the Collaborative Glaucoma Study 


I. Summary Report of the Risk Factors 
for Glauccmatous Visual-Field Defects 


Mansour F. Armaly, MD; Dean E. Krueger, MA, MS; Lucinda Maunder, MA; Bernard 
Allen E. Kolker, MD; Ralph Z. Levene, MD; A. Edward Maumenee, MD; Irvin P, Poll 


© A prospective collaborative study was 
Conductediin five centers curing a 13-year 
period to identify factors that influence the 
devsiopmeni of visuatfield detects 
(GVEDs) of open angle glaucoma. In 
5,000 subjects, GVFDs developed in only 
1.7% of eyes. Statistical analysis of 26 
factors at first examination identified five 
‘that were significantly related to the devel- 
opment of GVFDs—eutfiow facility, age, 
applanation pressure, cup-disc ratio, and 
pressure change- atter water drinking. 
Their absolute initial value, and not its 
change withtime, wes the important pre- 
dictor. Multivariate analysis showed their 
collective predictive ower to be undesir- 
ably poor, indicating that other factors 


must play as important role in the devel- 


opment of G¥FDs. Mertality-table analysis 
indicated that durirg a period of five 
years, 98.54% of eyes with initial pressure 
less than 20 mm Hg continued to be free 
from GVFDe as compared with 93.34% of 
those with pressure 20 mm Hg or 
greater. 

(Arch Ophthalmol 938:2963-2171, 1980) 


Arch Ophthaimol—Vol 98, Dec 1980 


Tre increased availability of new or 

improved methods of glaucoma 
research in the 1950s resulted in-a 
great increase in variety and number 
of clinical investigations. Their results 


greatly improved. our understanding 


of the disease and promised notable . 


improvement in. various aspects of 
management of open angle glaucoma 
and, specifically, in the area of predic- 
tion of future development of glauco- 
matous function loss. Understand- 
ably, agreement in this area was lack- 
ing and may have been caused by 
differences among the studies in one 
or more of the following factors: tech- 
nique, design, population, analysis 


and interpretation of data, and inves- 


tigator. Yet, the great importance of 
the promised gain in prediction con- 
tinued to stimulate additional Te- 
search and finally was reflected in the 


desire to organize a national study to 


assess and validate vigorously the pre- 
dictive value of the various tests or 


Accepted for publication May 7, 1980. 

From the Department of Ophthalmology and 
Biostatisties Center, George Washington Univer- 
sity Medical Center, Washington, DC (Dr Arma- 
ly, Mr Krueger, and Ms Maunder); Washington 
University, St Louis (Drs Becker and Kolker); 
University of California, San Francisco. (Drs 
Hetherington and Shaffer); New York Univer- 
sity, New York (Dr Levene); and The Johns 
Hopkins University, Baltimore (Drs Maumenee 
and Pollack). 

Reprint requests to Departmentof Ophthal- 
mology, George Washington University Medieal 
Center, 2150 Pennsylvania Ave NW, Washing- 
ton, DC 20037 (Dr Armaly), 


Becker, MD; Jobn Hetherington, Jr, MD; 
ack, MD; Robert N. Shaffer, MD 


observations. Thus, the Collaborative 

Glaucoma Study was conceived and 
organized as a national prospective 
collaborative effort to identify factors 
affecting the incidence of glaucoma in 
which all aspects pertaining to sources 
of. variations, eg, recruitment and 
exclusion criteria, details of test tech- i 
nique and conditions, storage, and 
analysis of data, were carefully 


described in a study protocol to be 


followed faithfully with supervision. 
Having developed a protocol, the 
study was begun in 1959 to 1960 and 
continued gathering data until 1973, 

= This presentation briefly will de- 
scribe the design of the study and 
summarize the salient features of its 


` findings.' 


DESIGN OF THE STUDY 


To test the hypothesis that future glau- 
comatous function loss can be predicted by 
certain tests or observations, participants 
in the study were required, at the time of 
entry, to be free from visual-field defects 
and of abnormalities that might interfere 
with the validity of any of the tests. Thus, 
persons were excluded if (1) best corrected 
visual acuity was worse than. 20/40, (2) 
spherical refraetive error was greater than 
6 diopters, (3) astigmatie error was greater 
than 5 D, or (4) the anterior chamber angle 
was narrow. 

Once accepted into the study. participa- 
tion was maintained unless the angles 
became narrow. à 

The initial examination included .a 
detailed general medical and ocular histo- 
ry; determination of visual acuity with and 


Collaborative Glaucoma Study—Armaly et al 2163 








without correction; detailed physical exam- 
ination of the eyes, including specific 
observations of the cornea, anterior cham- 
ber, iris, pupil, lens, vitreous, retina, and 
optic dise; a standardized perimetric exam- 
ination using the Goldmann perimeter and 
the tangent screen; Goldmann’s applana- 
tion tonometry and tonography before and 
after water-drinking test; and finally, go- 
nioseopy.. Tests were to be repeated 
annually. 
Emphasis in recruitment was initially on 
relatives of patients with open angle glau- 
coma, the rationale being that a high yield 
of field defects can be harvested in a 
relatively short time from this population. 
A small group of “normal” subjects, ie, 
without family history of glaucoma, was 
included. as a control. When it became 
evident that the expected high yield among 
“glaucoma relatives would not materialize, 
the sample was augmented with a group of 
ocular hypertensive persons, ie, those with 
ocular pressure greater than 20 mm Hg. 

Since prior experience with techniques 
suitable for collaborative studies was lack- 
ing, standardization of individual. tests 
was, in itself, a research objective that had 
to await the gathering of appropriate 
experience and data in the study. Tests of 
ocular pressure and its dynamics as well as 
observations of the physical examination 
of the eye were standardized earlier than 
perimetry, The last modification in. peri- 
metry was introduced in 1968, when a 
rigidly described procedure of testing and 
method of recording was enforced. Addi- 
tionally, the original perimetrie record, 
itself, and not a deseriptive term of the 
defect was to be stored and used to assess 
the result of the examination. 


PRELIMINARY 
ANALYSIS OF DATA 


The initial step in the analysis of 
data was to determine whether their 
usefulness in identifying and quan- 
tifying risk factors for glaucoma was 
seriously impaired by losses of sub- 
jects to follow-up, differences among 
the five cooperating clinics, and the 
protocol change for testing. visual 
fields for defects. Overall, 15% of eligi- 
< ble subjects had an initial examina- 
tion but did not return for a follow-up 
examination. Another 20% returned 
‘for some follow-up examinations but 
had stopped returning by the halfway 
point of the subject’s full potential 
participation, namely, from the date 
of entry to the termination of the 
study. A comparison of these two 
groups with the remainder of the 
study population on each of 16 charac- 
teristics on initial examination, in- 
cluding all the subsequently identified 
risk factors for glaucomatous function 
loss, supports the opinion that neither 
of these types of losses to follow-up 
has had a substantial biasing effect on 
the risk factor relationships that were 
to be studied (Table 1). 







































2164. Arch Ophthaimol—Vol 98, Dec 1980 


Table 1.—Subjects Eligible at First Examination and Those With No Follow-up 
Examination and No Examination in Second Half of Study Period 


Characteristic at 
First Examination 


All subjects 


No. of 
Subjects 


Age, yr 
Under 60 


History of diabetes 
Yes 


History of cardiovascular disease* 
Yes 825 


Any eye symptomt 
Yes 


Visual acuity without correction 
Worse than 20/40 


20/40 or better 


Visual acuity with correction 
Worse than 20/20 


20/20 or better 


Currently taking any madication 
Yes 1,167 


1,890 


Any ophthalmoscopic findingt 
Yes 1,812 


Any slit-lamp finding§ 
Yes 


Angie not wide open 
Yes 


intraocular pressure (P,) 18 mm Hg or more 


Yes 2,236 


% of Subjects 





No Follow-up No Second-Half 
Examination Follow-up 
Ever Examination 


35.1 





Change in P, after water drinking (AP) 3-mm. Hg or more 


Yes 1,777 


Outtiow facility (c) < 0.20 
Yes 


Cup-disc ratio (C/D ratio) 0.4 or more 
Yes 1,290 


No 


12.7 


*includes hypertension, heart disease, and stroke. 

+includes items such as tearing, photophobia, pain, halos, and night blindness. 
Tincludes cup and disc changes, abnormality of the fundus biood vessels. 

§Includes opacities, exfoliation of the lens capsule, pigment deposits, and iris abnor- 


mality. 


Differences among clinics were ex- 
plored for 16 observations obtained on 
initial examination. Results appear in 
Table 2 (data for the New York City 
clinic are omitted from this and subse- 
quent tables for reasons stated later). 
Some large differences among clinics, 
eg, the percentage of white subjects, 





reflect the composition of the popula- 
tion served by the clinic. Others result 
from different interpretations of the 
protocol, for example, the percentege 
with positive slit-lamp findings 
(mainly lens opacities) that ranged 
from a low of 8.2% to a high of 54.2%. 
Four variables were of primary 
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er atin 








Characteristic* 
All sobjees 





Tatie 2.—Subjects With +1 Follow- 


Four Clinics 
4,192 





MO 1,917(45.7) 
































wo 3,641(86.9) 










815 

358(43.9) 
501(61.5) 
121(14.8) 









up Examinations Having the Specified Characteristic at First Examination 


No. (%) of Subjects Examined 


San Francisco 


470 
214(45.5) 
430(91.5) 

710151) 




















St Louis jowa City 

1,039 
504(48.5) 
934(89.9) 


133(12.8) 















623(44.9) 
1,382(99.6) 
276(19.9) 












Aged 60+ yF 676(16.1) 
History of diabetes 
History of cardiovascular disease 678(16.2) 
An eye STPM 2,078(49.6) 
<: Visual acuity without correction 
worse than 20/40 1,595(38.0) 






Visu acuity with correction 
worse than 20/20 
Cusrently takirg any medication 
Any gphthalrescopic finding 
Any slit-lamp finding 
Angle not wide: open 
P, tE mm Ag or more 


















369(8.8) 
981(23.4) 
1,543(36.8) 
1,173(28.0) 
2,156(51.4) 
1,879(44.8) 


149(18.3) 
394(48.3) 


266(32.6) 


66(8.1) 
187(22.9) 
225(27.6) 

67(8.2) 
721(88.5) 
371(45.5) 





















67(14.3) 
181(38.5) 


159(33.8) 


29(6.2) 
111(23.6) 
200(42.6) 

74(15.7) 
360(76.6) 
227(48.3) 












AP, 2mm Ag ar more 
C <i i 
C/D ratio @.4 or more 













Four 
Clinics 


8,301 


Characteristic 
No, of eyes 


Baltimore 
1,616 














si 3.90 
C 0.095 


3.95 


; 0.094 
AP. 2.55 2.54 
CG ratic 0.19 0.17 

Rabo to study mean 
P, 1.00 1.02 
C 1.00 0.93 
AP, 1.00 0.96 
CE ratie 1.00 1.35 


importance în the study because they 
represent generally accepted factors 
in the dinical picture of glaucoma- 
intraoeular pressure (Pa), change in Pa 
after water dminking (AP,), outflow 
facility (C), and eup-dise ratio (C/D 
ratio). Of these, C/D ratio is the most 
subjective, being the ophthalmolo- 
gist’s estimate of the ratio of the 
diameter of theeup to the diameter of 
the optie dise. Hence, the prevalence 
of subjects with C/D ratio of 0.4 or 
more ranged from a low of 14.7% to a 
high of 40.1%, whereas, interclinic dif- 
ferencesin the proportions of subjects 
with P, of 18mm Hg or more, the AP, 
after water drinking of 3 mm Hg or 
more, ard C value less than 0.20 were 
mueh smaller. 
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“For explanation of abbreviations, see Table 1. 


Tabie3.—Mean and SD of Values of Characteristics of Eyes at First Examination* 





*Eyes of study subjects who had one or more follow-up examinations. 
{For exptanation of abbreviations, see Table 1. 








1,552(37.0) 281(34.5) 174(37.0) 
1,786(42.6) 425(52.1) 190(40.4) 
1,109(26.5) 327(40.1) - 107(22.8) 






St Louis 
2,065 


San Francisco 
926 


lowa City 
2,747 


















3.93 3.83 3.70 
0.099 0.093 0.095 
2.53 2.70 2.37 
0.17 0.21 0.16 
1.00 1.01 0.98 
1.03 1.00 1.03 
1.01 0.96 1.14 
0.96 1.13 0.74 






The means and SDs of these four 
variables for all eyes are given in 
Table 3 for each clinic. Differences 
between means are probably statisti- 
cally significant because of a large 
number of eyes on which they are 
based but are of little clinical signifi- 
cance except for C/D ratio. For the 
analysis of the data using multiple 
logistic risk functions, presented lat- 
er, replacement of the absolute value 
of C/D ratio by a value for each eye 
expressed as a ratio to the mean value 
for the clinic had little effect on the 
findings; this suggests that eyes of 
cases (ie, those in which field defects 
developed) and noncases were being 
measured comparably within each 
clinic and that interclinie differences 
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114110.7) 
218(21.0) 


271(19.5) 
1,058(76.2) 





















396(38.1) 597(43.0) 





135(13.0) 
246(23.7) 
559(53.8) 
179(17.2) 
418(40.0) 


106(7.6) 
298(21.5) _ 
448(32.3) 
752(54.2) 
466(33.6) 


























396(38.1) 
432(41.6) 
368(35.2) 














§29(38.1) 
204(14.7) 














do not preclude the pooling of data. 
However, the effect of changes in 
the perimetrit examination was found 
to be sufficient to invalidate pooling 
of records that preceded the final pro- 
cedure adopted in 1968. Prior to that 
date (old form and procedure), the 
ophthalmologist examined the field 
chart and recorded the presence of 
particular défects, which were not 
specifically defined and without. indi- 
cating severity. In the final procedure 
adopted (new form), the perimetrists 
followed a prescribed protocol for test- 
ing, recorded the type, size, and depth 
of visual-field defect, and all perimet- 
ric charts were kept as a part of the 
examination records available for ob- 
jective evaluation and coding by the 
analytic staff. Because the relation- 
ship between the old form and the 
new form was unclear, cross<tabula- 
tions of categories of defects used 
before 1968 and those after 1968 were 
generated for eyes of subjects with an 
old-form and a new-form examination 
in consecutive years. If the types of 
defects recorded on the old and on the 
new forms were similar, and assum- 
ing that the defects themselves did 
not change from year to year, there 
should be considerable overlap. How- 
ever, most of the defects recorded on 
the old form were in eyes for which no 
defects were recorded on the new 
form one year later (Tables 4 and 5). 
Because (1) little was known about 
the criteria for recording defects on 
the old form, (2) the old-form visual- 
field charts were not available for use, 
(3) the overlap in defects between old 
and new form was small, and (4) the 
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incidence of old-form defects seems to 
have little relationship to those vari- 
ables most strongly related to new- 
form defects, it was decided that only 
new-form information on the occur- 
rence of visual-field defects could be 
used in the analysis of risk factors for 
glaucomatous field loss. Two major 
blocks of the data were excluded as a 
result of this decision. The clinic at 
New York City with 10% of all sub- 
jects had withdrawn from the study in 
early 1968 and, therefore, had no new- 
form examination. For the other four 
clinies, the period of effective obser- 
vation for the occurrence of visual- 
field defects would be the years 1968 
through 1973, although the data on 
potential risk factors recorded at the 
initial and annual follow-up examina- 
tions before 1968 would still be avail- 
able for use. Of almost 9,800 eyes 
eligible for the study, only 5,886 (60%) 
had follow-up examinations of which 
at least one was on the new form. 
The final perimetric procedure: in- 
cluded a determination of “threshold 
stimulus” 25° temporal to fixation, 
15° above and below the horizontal 
meridian in steps of 0.1 log units. on 
the Goldmann perimeter. The lesser 
value was used as the threshold stimu- 
lus with which to test the paracentral 
area, outline the blind spot, the nasal 
region, etc, before using other strong- 
er stimuli for the peripheral region. 
Thus, the severity of a defect within 
25° can be expressed in absolute 
terms, ie, the stimulus value at which 
it disappears, or in relative terms, 
such as one step above threshold, a full 
step meaning a difference in stimulus 
intensity of 0.5 log units. The distribu- 
tion of threshold stimulus in each cen- 
ter appears in Table 6. Not all of the 
distributions are smooth, the most 
noticeable departure being a deficien- 
cy in the number of eyes for which the 
threshold stimulus was recorded as 
1,2,d in the Baltimore and San Fran- 
cisco clinics. accompanied by an excess 
at the next stronger stimulus, I,2,e. It 
was decided that the definition of 
central visual-field defect must incor- 
porate specifications of threshold 
stimulus. Development of a working 
definition of glaucomatous visual- 
field defect (GVFD) took into account 
several points: we needed objective 
criteria, which were not available 
though clinical practice did suggest 
broad types of defects; we needed to 
balance the fact that few cases would 
be identified if the definition was too 
strict with the fact that risk factor 
relationships would be obscured if the 
definition was too inclusive; and final- 
ly, the problems in determining and 
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Enlarge- 
ment of 
Blind 
Spot 


New Form None 





Nasal step 
> 10° 


Nasal step 
5°-10° 
Scotoma > 1,2,e 


Enlargement of 

blind spot to 
1,2,e 48 
Altitudinal defect 1 










subjects (about 3,8G0 eyes). 














Peripheral con- 
striction 30° circle 


Cut in isopter 
inflection in isopter : 



















subjects (about 3,890 eyes). 





Table 4.—Number and Type of Central Visual-Field Defects* With Consecutive 
Old-Form and New-Form Examinations 


nn neers AR 


Relative 
Arcuate Nasal Scotoma Scotoma Far 
Scotoma Step 


*An eye may have had more than one type of defect recorded. Detects recorded for 1,932 


+NA means that the count of eyes with no defect is not available. 


Table 5.—Number and Type of Peripheral Visual-Field Defects* 
With Consecutive Old-Form and New-Form Examinations 


me ee 


Upper Lower 
Nasal Nasal Temporal General 
None Step Step Constriction Constriction Other 
None NAT 8 77 173 31 6 


Nasal step 5°-10° 32 1 


1 2 4 ate 
2 3 = 10 sigs 


Peripheral scotoma egg eck 1 ‘ue sisi 
Other 3 ats 1 E 1 ove 


*An eye may have had more than one type of defect recorded. Defects recorded for 1,932 


+NA means that the count of eyes with no defect is not available. 







Old Form 













< 30° 30° Advanced Other 
















Old Form 

















7 


Table 6.—Percentage Distribution of Threshold Stimulus 
Found on New-Form Eye: Examinations* 


Threshold Four 


Stimulus Clinics Baltimore 
A,1,1 100.0 99.8 
<td 1.9 1.7 
Tid 3.3 2.0 
I,1,e 41.0 14.8 
12,a 205 15.3 
12,b 20.2 15.8 


71.0 20.5 


> 1,2, 


San Francisco 


St Louis lowa City 
100.1 100.1 100.1 
5.8 1.6 1.0 
7.0 3.8 €.6 
15.2 11.5 €.8 
216 28.7 16.7 
13.9 23.8 22.2 





12.3 3.8 10.2 


4.0 5.9 4.0 2.6 5.8 
examinations recorded on the new form, totaling 22,312. 


*includes all eye 


recording threshold stimulus would 
affect the classification of defects by 
severity. Four types of defects ini- 
tially were selected—a nasal step of 
more than 10° in the peripheral or in 
the central visual field using the I,4,e 
stimulus and 1,2,e, respectively; a 


paracentral scotoma of a depth equal 
to or greater than 1,3,e on the Gold- 
mann perimeter and that is one or 
more steps, ie, 0.5 log units, stronger 
than threshold stimulus; and enlarge- 
ment of the blind-spot complex te 
more than 90° with a depth greater 
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isl” 





Table 7.—incidence of Glaucomatous Visual-Field Defects 
by Clinic and Type of Defect 


incidence, No. (%) of Eyes 


ee, 


Four 
Clinics 


98(1.7) 
47(0.8) 


: Typeot Defect 
Cre or more types 


27(0.5) 





Factor? 









Slitlamp tending # 
Threshoid:stimulus, above 

minus betow 
Blue eyes: 









Eye symptoms 

Cardiovaswular disease 

No. of eyes 

*C indinates. outflow facility; P 

drinking, Ea tonography; Py:0, ratio of ocular 

tomography alter water drinking. 
+Glaucomatous visual-field defect. 
iUnivartatesstandardized coefficient. 


98 












than 1,3,e end greater than one step 
above threshowl stimulus. The availa- 
bility of the perimetrie reeord per- 
mitted the development of objective 
criteria for identification and descrip- 
tion ef 13 ypes of field defects and 
allowed the analytic staff to review 
independently each perimetric record 
and objectively describe it in the 
terms previvusly developed. 

Of the 5,88€ eyes to be included in 
the risk factor analysis, orly 98 (1.7%) 
had one-or more of the GVFDs at any 
time during the study. Table 7 shows 
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Baltimore 
29(2.2) 
18(1.3) 
15(1.1) 
13(1.0) 





Table &.-—otential Risk Factors Ranked by Absolute Value of the Coefficients 


Mean for Mean for J 


GVFD} Eyes Non-GVFD Eyes Difference 






a, Ocular pressure by applanation; P, (AW), P, after water 
pressure at beginning of tonography to C; AP,, 


jAverag= of values at first and second examinations. 
‘Type c? extavation of the cup in the optic disc. 

* Abnoenasties of color, blood vessels, and other abnormalities except cupping. 
+ Abnownagties of pigmentation, pupillary border, and lens (except opacity). 


San towa 
St Louis City 


2101.3) 27(1.2) 
12(0.7) 10(0.5) 
11(0.7) 13(0.6) 


Francisco 
21(2.9) 
7(1.0) 
17(2.4) 
3(0.4) 

















5,788 














the incidence during the study of the 
three types of defects for each of the 
four clinics. Incidence here represents 
the proportion of eyes with GVFD 
found on any annual new-form exam- 
ination. Incidence rates per thousand 
person-years of observation also were 
calculated; the values varied little 
relative to those presented here 
because of the large size of the denom- 
inator. Time as a factor in this study is 
discussed below in analysis of the 
data. 

Table 7 shows that the highest inci- 


dence rate for one or more defects was 
2.9%, which is more than twice the 
lowest rate of 1.2%. In this count of 
defects, twe or more types could occur 
in the same eye at different examina- 
tions or simultaneously. On the aver- 
age there were 1.3 defects per eye, but 
this, too, varied among clinies. The 
number of scotomas in the San Fran- 
cisco clinic seems large, but review of 
the charts did not disclose anything 
atypical in this defect by comparison 
with scotomas in other clinics, 

In summary, the substantial losses 
to follow-up and the interclinie differ- 
ences in the values recorded for indi- 
vidual subjects are judged to have a 
potential for altering somewhat the 
risk factor relationships that can be 
observed in the data, but they do not 
invalidate the findings or preclude 
pooling of the data for four clinics. 


ANALYSIS OF DATA 


Multivariate logistic risk function 
analysis was used to estimate the 
strength of potential risk factors for 
GVFD developing. This method of 
analysis allows one to examine the 
simultaneous contribution of several 
variables (discrete and/or continuous) 
in terms of their effect on a dichoto- 
mous outcome variable. The Truett- 
Cornfield-Kannel method’ of estima- 
tion was used to explore the data 
because of its savings in computer 
costs. However, the Walker-Duncan 
method* was used to preduce all final 
estimates because its less rigorous 
assumptions seemed appropriate to 
these data. 

Twenty-six characteristics of eyes 
or subjects were examined as poten- 
tial factors in the risk of GVFD devel- 
oping. Table 8 lists these characteris- 
ties along with the mean value for 
cases (eyes in which GVFD devel- 
oped), mean values for noncases (eyes 
that retained normal visual fields), 
difference between the mean, and the 
univariate standardized logistic coef- 
ficient. These standardized coeffi- 
cients can be compared directly to 
show the relative influence of 1 SD of 
each characteristic on risk when each 
factor is considered alone. For exam- 
ple, the coefficients of —0.958 and 
0.648 for C and P,, respeetively, mean 
that 1 SD of C (0.086 pL/mm Hg/min) 
below the mean has about 1% times 
(0.953 divided by 0.648) the influence 
of 1 SD of P, (8.54 mm Hg) above the 
mean on the risk of occurrence of 
GVFD as measured in this study. Five 
variables were chosen on the basis of 
their large coefficients: (1) C; (2) age, 
(3) Pa, (4) C/D ratio, and (5) AP,. Not 
chosen were factors with a large coef- 


Table 9.~—Means and Coefficients From the Logistic Function for P,, C, AP,, C/D Ratio, and Age” 


Mean for sD 
Difference 


Mean tor 
GVFD{ Eyes Non-GVFD Eyes 


of Variable 


B B 
(Multivariate, (Univariate, 
Standardized) Standardiz2d) 


Pa 19.83 16.74 3.09 3.54 0,330 0.648 
: A i —0.953 


No. of eyes 
*For explanation of abbreviations, see Table 1. 
tAv of values at first and second examination except for age. 
{Glaucomatous visual-field defect. 






Table 10.—Cumulative Distribution of Eyes by Estimated Probability 
of GVFD* Developing During the Study 





No. With Specified % With Specified 




















or Greater. P or Greater P 
P Based on nt Ratie of %, 
5 Risk Factors GVFD No GVFD GVFD No GVFD GVFD:No GVFD 
5,788 100.0 100.0 1.0 
01 76 2,622 77.6 46.3 4.7 





1,292 63.3 22.3 






*Glaucomatous visual-field defect. 


Table 11.—Percentage Incidence of Glaucomatous Visual-Field Defects 
for Specified Levels of P; by ©, AP,, C/D Ratio, and Age* 


Other 
Factor 


1,2 


34 


C/D ratio total 
< 0.2 
0.2, 0.3 
0.4, 0.5 
0.6+ 

Age (yr) totai 





50-59 
60+ 


Av of values at first and second examination, except for age. For explanation of 
abbreviations, see Table 1. 








2168 Arch Ophthaimol—Vol 98, Dec 1980 








ficient (>0.3) that are highly corre- 
lated with one of the five already 
selected previously since they would 
add little to the multivariate analysis. 
Such factors included threshold stimu- 
lus value, because of its high correla- 
tion with age and because tc the 
extent that it reflects sensitivicy of 
the retina, it is more like a manifesta- 
tion of glaucoma than a risk factor for 
glaucoma; applanation pressure after 
water-drinking test (Ps,AW) anc ocu- 
lar pressure at the beginning of ton- 
ography (Po) because they are highly 
correlated (r = .88, .86) with (Pa:; and 
the ratio of ocular pressure at the 
beginning of tonography to outflow 
facility (Po:C), which is highly corre- 
lated with both P, (r = .69) and with 
C (r=: .70). 

The multivariate standardized coef- 
ficients in Table 9 reflect the contri- 
bution of each variable when taken as 
one of the set of five variables rather 
than alone. Age becomes the strongest 
contributor to risk among these five 
factors, and the effect of water crink- 
ing on P, becomes the weakest. Esti- 
mates were made including each of 
several sixth factors from among the 
26 characteristics in Table 8. Nene of 
these factors added substantialy to 
the discrimination between case eyes 
and. nonease eyes except threshold 
stimulus; for the reasons statec pre- 
viously, this factor was not considered 
further. 

These coefficients for the multiple 
logistic risk function were then used 
to estimate the probability of devel- 
oping a GVFD for each eye. Table 10 
shows the cumulative distribution of 
eyes with and eyes without defect. 
More than half of all eyes without 
GVFDs had an estimated probability 
of developing a defect ef less than 
0.01, while just over one fifth of the 
eyes with GVFD had that low proba- 
bility. At each level of probability, the 
percent of eyes with defect is arger 
than the percent of eyes without 
defect. The pereent of GVFD eyes 
with a probability of .10 or greater is 
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Tablet 2—Mean Values of Risk Factors for Glaucomatous Visual-Field Defect 
(GyF)) Eyes and Other Eyes, and Univariate Standardized Coefficients 
for Each Clinic 


Baltimore 


21.81 
0.154 
3.00 
0.36 

54.41 


Mean velue tor non-GVFD eyes 
16.62 


z 0.234 
AP, 1.20 
D/D ratie 0.31 
Age, y 43.51 


Ditererce in mean values 
5.19 
0.080 
1.80 
0.05 
10.90 


‘tandardized coefficients 
0.895 


—1.343 
0.653 
0.293 
= 883 
Ne. of CVF eyes 


Ne. of ron-BVFD eyes 1, 7 


San 
Francisco 


Av of first and second examination except ae sae For eiplanation of abbreviations, see 


Tabie w 


tasie 13.—Means and Coefficients From the Logistic Function for P,, C, AP,, C/D 
- Ratib, and Age for Each Type of Glaucomatous Visual-Field Defect (GVFD) 


Mears for GVFD Eyes 


Differences in Means 


_emnaetitmnmane teste e, 


Nasal 
Step 


20:47 


Scotoma 
20:31 


0.162 0.192 


58.37 


2 (Multivariate Standardized) 
0.278 


0.209 0.478 


0.923 —0.175 





0.202 0.117 


4D rato 0.331 0.349 


0.510 0.607 





Blind-Spot 
Enlargement 


—0.541 
0.185 
0.536 


0.318 


Nasal 
Step 


3.27 


Blind-Spot 


Scotoma Enlargement 


10.50 10.17 


Ê (Univariate Standardized) 
0.728 0.709 0.722 
—1.461 © 


—0.842 1.277 


0.576 0.462 
0.568 0.523 


0.857 0.824 


*Av of walues at first and second examination, except for age. For explanation of 


abbreviations, see Table 1. 


almost ten times the percent of non- 
GVED eves: 

Acthouzh: this ratio seems to indi- 
cate good differentiation of case and 
nofiease syes using the five risk fac- 
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tors, consideration of the number of 
false-positives and false-negatives at 
each level of probability indicates that 
the risk function is not discriminating 
well. For example, of all eyes with a 
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probability of developing a defect of 
.05 or greater, eight of every nine eyes 
would be without defect, and more 
than half of defect eyes would be — 
missed. 

The logistic risk function analysis 
was used to choose the five risk fac- | 
tors that together gave the best pre- 
diction among the 26 characteristics. 
To confirm the choices, the percent 
incidence of GVFD was calculated for 
pairs of the five factors; these rates 
for P, and each other variable are in 
Table 11. Each of the variables shows 
a strong and consistent. increase in 
incidence ‘with increasing level (de- 
creasing for ©). Taken together each | 
pair shows a strong increase in inci- <) 
dence. Small numbers (98 defect eyes 
distributed over 16 classes) cause some. 
inconsistencies in gradients. 

With these five variables as the best 
risk factors among the 26 characteris- 
ties, other aspects of the data were 
explored. Table 12 gives mean, differ- 
ences, and. univariate standardized 
coefficients separately for each of the 
clinics. The means for the non-GVFD 
eyes show differences among clinics 
similar to those shown for all eyes in. 
Table 3, though Table 12 includes only. 
eyes. with one or more new-form ` 
examinations. The means for GVFD 
eyes show even larger differences 
among clinics. The erucial factor in 
multiple logistic analysis is the differ- 
ence in means between cases-and non- 
eases. The clinic in San Francisco had’. 
the smallest difference between ` 
means for cases and non-cases for 
four of the five variables, while the 
clinic in Baltimore had the largest 
difference in means for three of the 
five variables. Extensive examination 
of the individual visual-field: defects, | 
of data on characteristics other than 
the five variables chosen, and of histo- 
ry of ocular medication provided no 
reason for the differences nor strong 
evidence that data from the four clin- 
ics should not be pooled for analysis. 

Table 13 shows the means, differ- 
ences, and standardized coefficients 
for the five risk factors separately for 
each type of defect. Variations among 
the three types in the strength of 
association with particular risk fac- 
tors were minor, as indicated by the 
multivariate coefficients, with some 
interesting exceptions: C was a strong 
factor for nasal step and a weak factor 
for scotoma, while the reverse was 
true to a lesser degree for P,, and age 
was a stronger factor for blind-spot 
enlargement than for the other 
defects. Implications of these differ- 
ences in coefficients as to mechanisms 
that might produce the various 
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Table 14.-Mean Values of Risk Factors for Glaucomatous Visual-Field Defect 
(GVFD) Eyes and for Other Eyes at Examinations 1, 3, and 5 Years Prier to 
Defect or Last Examination* 


Risk Factor 


Mean value for GVFD eyes 
PAT 


c 
AP, 
C/D ratio 
Age, yr 


Mean value for non-GVFD eyes 
P, 


C 
AP, 
C/D ratio 
Age, yr 


Difference in means 
P, 


Cc. 


AP, 





C/D ratio 
Age, yr 
No. of GVFD eyes 


No. of non-GVFD. eyes 






~ *includes only eyes with five examinations prior to defect or last examination. 
+For explanation of abbreviations, see Table 1. . 





GVFD Eyes 


ee Non-GVFD Eyes 


P,, mmHg 


1110 9 8 7 6 5 4 3 2 1 


Year of Examination (Going Backward) 
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visual-field changes is limited by the 
fact that multiple types of defects 
occurred in some eyes. 

The data presented thus far have 
used the risk factor values recorded at 
the initial examination of the subjects 
or an average of those at the first and 
second examination. The time lapse 
between entry into the study and the 
first examination at which a defeet is 
found can be one to 13 years. To 
eliminate the wide variation in time, 
and on the assumption that values for 
risk factors would become more 
abnormal as time to defect shortened, 
the values of risk factors 1, 3, ard 5 
years prior to the occurrence of the 
first defect were analyzed. For non- 
GVFED eyes, values for risk factors at 
the samé intervals prior to last exam- 
ination were used. 

Table 14 presents the means and 
differences for those eyes with at 
least five years of observation before 
the defect or last examination, respec- 
tively. Changes in mean values of visk 
factors for the GVFD eyes as the 
defects are approached in time are 
modest and not clearly greater tnan 
the changes that occur for other eyes 
as the last examination is approached. 
The amount of change in difference 
between means from five to one year 
before defect or last examination 
ranges from about 5% to 50% of the 
five-year level for Pa, C, AP,. and G/D 
ratio. A difference of even 50% causes 
little change in the logistic coeffi- 


cients and in the ability of the esti- | 


mated risk function to discriminate 
between cases and noncases that was 
shown in Table 9. The implications of 
these data are that neither the values 
of risk factors nor the relative impor- 
tance of several risk factors change 
substantially during several years 
prior to the occurrence of a GVFD as 
defined in this study. A change that 
occurred within the last year before 
the defect could not have been 
detected in this study. 

To confirm and extend the observa- 
tions in Table 14, the Figure presents 
mean P, over time for eyes with and 
eyes without GVFDs going from last 
examination backward to first exami- 
nation. The number of values on which 
the mean is based changes with each 
year as the eyes with fewer examina- 
tions drop out. The mean for eyes with 
no defect remains flat, while the mean 





Mean applanation pressure (Pa) over time 
for eyes with and without glaucomatous 
visual-field defect (GVFD) from last exami- 
nation backward to first. Number of values 
on which mean is based changes with 
each year as eyes with fewer examinations 
drop out. 
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de. No. With No. 
Time vat GVFD De- Lost to 
Feriod me X veloping Follow-up 





All eyes 
O-1 5886 32 726 
1-2 2428 13 437 
2-3 “B78 25 761 


34 2392 13 








6-7 6 
7-8 g o 0 

Fa > 20 ner Hg 
0-1 1408 18 99 
1-2 397 7 66 
2-3 918 14 193 
3-4 T 8 198 
45 305 4 440 
$6 BF 2 57 
Er 2 0 2 
7-8 0 0 0 

Fy = 20 mmHg 
Dt 4°78 14 627 
12 ; 6 371 
23 4 568 
a4 5 962 
4-5 6 2,033 
5-6 0 171 
67 2 0 
78 0 0 0 





“Time © 
glaucomaztows visual-field detect. 


mm Hg ard ayes with P, <.20.mm Hg. 


for eyes wiih VFD rises only slightly 
during the jive years before last 
examination. The same lack of trend 
was seen in (= 

Mortality-teble analysis was used to 
look at lenetix of time of observation 
without recording of a GVFD (surviv- 
al). Because a formation on the pres- 
ence of de’ before the introduc- 
tion of the sew form in 1968 was 
considered inadequate, the mortality 
table was constructed using time 0 as 
the examination one year before the 
first new-form. examination taken. 





















Table 15 sacws the mortality-table 
‘values for 2] eyes and for eyes classi- 
fied by Pa ssf examination at time 
zero. 


The five-year survival (free of 
defect) rate fer eyes with higher P4 is 
93.3%, while fer eyes with the lower 
pressure, it s 58.5%. Similar mortality 
tables were sonstructed for three 
classes of eves based on C. The five- 
year survival rate for eyes with a C of 
0.20 or more was 98.8%, for eyes with 
C of 9.15 or more but less than 0.20 
was 98:0% for eyes with C of less 
than 6.15 was #1L9%. 
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Tanle 15.—Mortality Table for All Eyes, Eyes With P, > 20 mm Hg, and 
Eyes With P, < 20 mm Hg at Time 0* 









ig aken as the first new-form examination attended minus one for eyes with initial 


examination on the old form. For explanation of abbreviations, see Table 1. GVFD indicates. 


FStudert's 7 test for differance between survivorship (free of GVFD) of eyes with P; > 20 







Cumulative 













Proportion Proportion 
Surviving Surviving 
Period to Time X ti df 









0.994 0.9942 
0.997 0.9916 
0.994 0.9858 






0.996 



















1.000 0.4797 
0.983 0.9830 
0.993 0.9758 
0.983 0.9592 
0.987 0.9466 
0.986 0.9334 
0.938 0.8759 
1.000 0.8759 
1.000 0.8759 
0.997 0.9969 3.42 5,521 
0.998 0.9954 —3.99 5,318 
0.997 0.9922 —5.01 4,866 
0.998 0.9904 —5.53 4,459 
0.995 0.9854 —5.00 2,759 
1.000 0.9854 —2.70 -2,213 
0.333 0.3285 2.02 67 
1.000 0.3285 2.02 67 









COMMENT 


The Collaborative Glaucoma Study 
was undertaken at a time when no 
prospective population studies had 
been done. It suffered from substan- 
tial drop-out rates, including the dis- 
continuance of follow-up at one of the 
five participating centers. Differ- 
ences between subjects who continued 
in the study and those who dropped 
out with respect to risk factors for 
GVFDs were small. On the other 
hand, differences between participat- 
ing clinics were large for some vari- 
ables, in particular, one of the impor- 
tant risk factors (C/D ratio) for 
GVFD. Efforts to remove the appar- 
ent measurement differences be- 
tween clinics did not improve the pre- 
dictive power of the logistic risk fune- 
tions. Differences between clinics in 
incidences of GVFD were apparent, 
but a review of the visual-field charts 
did not indicate any procedural differ- 
ences that could account for them. 

The most remarkable result in this 
study was a negative one, namely, the 
anticipated high yield of a large num- 
ber of glaucomatous defects in a few 


Collaborative Glaucoma Study—Armaly et al 





years that would permit analysis did 
not materialize. Standardized proce- 
dures and eriteria were developed and 
implemented, and each center rë- 
ported a much smaller incidence than 
anticipated. This continued to be true 
even after the addition of the so-called 
ocular hypertensive persons into the 
study. This result, which continued to 
hold throughout the entire study peri- 
od, should, within the study limita- 
tions, afford a more valid estimate of 
risk and basis for management deci- 
sions than previously held clinical 
impression: The variable length of 
time between entry into the study and 
the first usable information on field 
defects makes interpretation of some 
of the analysis difficult, especially the 
mortality-table analysis, 


rate (free of defect) for groups of eyes 
with high or low levels of risk factors. 
Incidence figures must be stated in 
terms of occurrence of GVFD over a 
large and variable span of years. 

Data recorded in the study are con- 
sidered adequate to identify five 
important risk factors for glaucoma 
and conclude that a substantial num- 
ber of other variables are not suffi- 
ciently important to warrant further 
investigation. The ability of the five 
factors to predict the particular eyes 
in which GYFD would occur is disap- 
pointingly low. Large proportions of 
GVFD occurred in eyes for which the 
values of individual risk factors (Pa, C, 
AP,, and C/D ratio) were normal. The 
initial levels of risk factors, rather 
than temperal change during the 
intervals of observation in this study, 
seem to make the important contribu- 
tion to risk. The poor predictive per- 
formance of identified variables indi- 
cated that characteristics that were 
not recorded in this study undoubted- 
ly affect the occurrence of glaucoma- 
tous function loss. 


This investigation was supported in part by 
contract 1-EY-4-2167 from the National Eye 
Institute, by aa unrestricted grant from the 
Research for the Prevention of Blindness, Inc, 
and by the Bureau of Statisties and the National 
Institute of Neurological Diseases and Blind- 
ness. 
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Alternative Definitions of Open-Angle Glaucoma 


Effect on Prevalence and Associations in the Framingham Eye Study 


Harold A. Kahn, MA, Roy C. Milton, PhD 


ə Framingham Eye Study data were 
used to examine the effect of alternative 
definitions of open-angle glaucoma . 
-` (OAG) on prevalence and on associations 
with selected variables from the Fram- 
“-jngham Heart Study. Definitions were 
based on various combinations of history 
of glaucoma, types of visual field defects, 
and functions of intraocular pressure and 
cup-disc ratio. Visual field defect irre- 
spective of blind spot enlargement is used 
as a standard tor comparison. Prevalence 
“of OAG by this definition is higher for men 
“than for women and increases with age, 
more markedly than for most other defini- 
tions. Alcohol consumption is directly 
related to glaucoma defined either by the 
reference standard or by visual field 
defects including blind spot enlargement. 
Systemic blood pressure, ventricular rate, 
< and diagnosis of diabetes are directly 

= related to IOP. ; i 
(Arch Ophthalmol 98:2172-2177, 1980) 


(ppen-angle glaucoma (OAG) has not 
“yet been defined to the general 
satisfaction of those who study it. 
Although the disease is usually char- 
acterized as a consequence of high 
intraocular pressure, reports exist on 
low-tension OAG.'’ A Swedish study 
defined the disease by the presence of 
“gross field changes.” A Welsh study 
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required glaucomatous cupping as a 
necessary component.’ A recent re- 
view article states, “Wher all these 
findings [elevated intraocular. pres- 
sure, characteristic optic dise changes, 
and visual field losses] are present, the 
diagnosis is not questioned, but when 
one or two elements of the triad are 
missing, there is no general agree- 
ment as to diagnosis....”* Differ- 


< ences in the definition of each element 


compound the lack of agreement; for 
example: Is an IOP of 22 mm Hg 
elevated? Is enlargement of the blind 
spot to 75° in the vertical meridian, 
using a stimulus one step above the 
threshold level, a visual field loss? 
This report is directed toward 
increased understanding of certain 
consequences of alternative defini- 
tions. Framingham Eye Study data,’ 
including recently reported revi- 
sions,” are used to investigate the 
effect of different definitions of OAG 
on prevalence rates and on the asso- 


“ giation between GAG and selected 


Framingham Heart Study variables. 
The definitions of OAG investi- 
gated herein consist of various combi- 
nations of the elements of OAG. After 
presenting alternative methods. for 
converting survey data into preva- 
lence estimates (Table l}, age-sex- 
specific prevalence rates are shown 
for visual field defects irrespective of 
blind spot enlargement (Table 2). 
Detailed protocol definitiens for the 
Framingham test procedures and for 
classification of various types of 
defect are given by Leibewitz et al. 
The lack of agreement regarding the 


definition and clinical diagnosis of 
OAG has suggested emphasis on ghar- 
acteristic dise and/or field changes in 
comparing studies of OAG.* We fur- 
ther narrow this emphasis by suggest- 
ing visual field defect as the primary 
definitional element in a population 
study, leaving open the question of 
whether visual field defect is the sine 
qua non or a measure of progression 
of OAG. Because blind spot enlarge- 
ment is considered by some as unre-' 
lated to OAG; visual field defect 
irrespective of blind spot enlargement 
is used in the rest of the report as a 
reference standard against which all 
other definitions are compared. All 27 
definitions of OAG are based on vari- 
ous combinations of OAG elements 
and are itemized in Table 3, together 
with summaries of the association of 
each definition with age and sex. 
Associations between OAG Cefini- 
tions and Framingham Heart Study 
variables are shown if they are unlike- 
ly to be due to chance (Table 4). 
METHODS 

Comprehensive, standardized ophthal- 
mologic examinations were made in 1978 
through 1975 of 2,675 persons aged 52 to 85 
years (99.8% white) in Framingham, Mass, 
comprising two thirds of the surviving 
members of the cohort who had partici- 
pated in the Framingham Heart Study. 
The present communication relates to the 
2,433 persons who lived in the local Fram- 
ingham area and who were examined in 
the clinic. (Visual field tests were not given 
outside the clinic, and potential biases exist 
because of the lower response rate among 
those living outside the local area.) 

The screening examiner took a history of 
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\ 


diagnosed gvaucoma, measured IOP by 
applanatien “onometry, examined the dise 
by indirect sphthalmoscopy through the 
dilated pupildthe pupil was not dilated if 
the angle was 10° or Jess in either eye), and 
estimated:the cup-dise ratio on the basis of 
shape (ratser than color). 

Patients were referred for definitive 
examinatom if one or more of the follow- 
ing were foued: a history of glaucoma; IOP 
of 22mm He or more in either eye (based 
on the average of three readings) or a 
difference. between eyes ef 3 mm Hg or 
more, with higher IOP being 16 mm Hg 
cup-dise ratio of 0.5 or more 
or a differenes between-eyes of 0.2 or more. 
The definitive examination consisted of 
independent. reevaluation of the dise and, 
at a laterscliuic session, repeated tonome- 
try and geniaseopy, Goldmann’s perimetry 
with a mmd'fication’ of Armaly’s visual 
field. sere technique for glaucoma, 
ment of the eause of any 












metry: bine spot enlargement, arcuate 
scoloma, saracentral scotema, nasal step, 
or advaneed glaucomatous field loss (pe- 
ripheral isopier defect more extensive than 
the. preceding). Threshold stimulus was 





above the ¢hmshold stimulus in the periph- 
ery. 


PREVALENCE OF OAG 


Before ccnsideration of alternative 
definitions for comparison with our 
reference s andard, an investigation 
of different methods for converting 
survey data:into estimated prevalence 
rates wil be useful. Three methods 
were reported previously,’ but all of 
them w msequences of the defini- 
tion used therein for OAG as"... the 








presence of any one or more of the 
above fled defects found in glaucoma 





glaucome cases 
screened asnormal. 


among persons 


Alternative Definitions Based 
ca Wsual Field Defects 


Table | presents prevalence rates 
for three categories of field defect: 
blind spet enlargement only; other 
types of gaucomatous field defect, 
exduding bënd spot enlargement; and 
any type of glaucomatous field defect. 
In each category, persons were ex- 
cluded if che examiner found evidence 
of conditiogs, other than glaucoma, 
that coukl cause the ebserved field 
defect orif ae found evidence of con- 
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Table 1.—Prevalence of Visual Field Defects Based on Examination 
of Suspects and on Examination of Sample Persons* 


A. No. screened (aged 52-85 yr) 


All Detects 
2,433 


Type of Visual Field Defect 





Blind Spot 
Entargement 


Only Other Defects 


Glaucoma Suspects 


. Total 
. Completed diagnosis 
. Field defect diagnosed 
. Estimated field defects : 
in total suspects (D x B/C}: 
. Prevalence rate based s 
on suspect examinations (E/A), % 


653 
527 
44 


54.5 


2.2 


Sample Subjects 


G. Tatait 
H. Completed diagnosis 
Field defect diagnosed 


. Estimated total persons with field de- 
fects in screened population (1 x A/H) 


. Prevalence rate based on examination 
of sample (J/A), % 
. Estimated sensitivity 


ditions contributing to the presence of 
secondary, congenital, or acute glauco- 
ma. Thus, on an exclusion basis, Table 
1 reports field defects presumably due 
to OAG. 

The prevalence rates in the upper 
section of Table 1, which are based on 
examination of suspects, are com- 
puted according to method III] of 
Kahn et al,’ which assumes that prev- 
alence of visual field defects among 
persons with incomplete diagnosis is 
the same as among those with com- 
pleted diagnosis. The plausibility of 
this assumption and its relevance in 
producing prevalence estimates likely 
to be closer to the true prevalence are 
discussed by Kahn et al> and by Kahn 
and Milton.’ In addition, the lower 
section of Table 1 contains prevalence 
rates extrapolated from the examina- 
tion of a 10% sample. Sample persons 
were all invited for a glaucoma recall 
examination, including perimetry, 
without regard to their status on the 
screening examination. Although not 
all sample persons accepted the com- 
plete examination, 74% did so. The use 
of sample data permits estimation of 
prevalence of visual field defects in 
the total population without. reliance 
on the usual two-stage process of 
screening for suspects and then exam- 
ining for definitive diagnosis the sus- 
pects only. 

Table 1 shows that for each catego- 
ry of field defect, the estimated prev- 
alence based on suspect examinations 
is much lower than that based on 
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260 
193 
10 


126.1 


5.2 





43 26 69 


of screening criteria (E/J) : ‘ 3 
*Framingham Eye Study clinic examinees in local area. 
fEvery tenth person scheduled for examination. Overlaps suspect group. 


sample examinations. Included is the 
estimated sensitivity of the screening 
criteria applicable to each of the field 


defect groups, which indicates that ` 
the preliminary sereening for suspects _ 
led to identification of only about one 





fourth of the persons with blind spot. 
enlargement and only about two 
thirds of the persons with other types — 
of glaucomatous field defect. attrib- 
uted to OAG. Estimated prevalence 
rates based on suspect examinations 
are 0.8%, 1.4%, and 2.2%, respectively, 
for persons with blind spot enlarge- . 
ment only, with other field defects 
excluding blind spot enlargement, and 
with any type of field defect. The 
corresponding rates based on exami- 
nation of sample persons are 3.1%, 
2.1%, and 5.2%. The sample estimates 
are based-on small numbers of cases 
and thus subject to substantial sam- 
pling error. In additien, the sample 
persons who accepted the full exami- 
nation may differ from those who 
refused. For these reasons, the sample 
data suggest but do not prove that. the 
sensitivity of the screening criteria is 
well below 100%. 

For the remainder of this investiga- 
tion, the sample persons are not used. 
The few additional cases that could be 
included would not justify the com- 
plexities resulting from combining 
sample and suspect groups. 

Table 2 presents prevalence by age 
and sex fer persons with visual field 
defect irrespective of blind spot 
enlargement (the reference standard). 


aang 














Table 2.—Prevalence of Visual Field Defect Attributed to Open-Angle 
Glaucoma (Irrespective of Blind Spot Enlargement) by Sex and Age* 


Visual Field Defect 


irrespective of 
Blind Spot Enlargement 








No. of Suspects 
















No. 
Screened 
(A) 


Completed 
Diagnosis 
(C) 


Estimated % 
Prevalence Rate 
([D x BYC]/A) 


Total 
(B) 


No. 
(D) 
























Total sample 
52-64 1,293 297 256 8 0.7 
65-74 778 228 187 10 15 
75-85 362 128 84 10 42 
Total 2,433 653 527 28 14 
Men 
52-64 573 140 128 6 14 
65-74 316 106 92 8 23 
75-85 144 51 38 6 5.5 
Total 1,033 297 258 20 2.2 
Women 
52-64 720 157 128 2 03 
65-74 462 122 95 2 05 
75-85 218 77 46 4 34 
Total 1,400 -356 269 8 08 


*Framingham Eye Study clinic examinees in local area, 


Table 3.—Percent Prevalence of Open-Angle Giaucoma According to Alternative Definitions, by Age and Sex 





Total Men 

aaaeeeaa reee, 

52-64 65-74 75-85 52-64 65-74 75-85 
Definition of Open-Angle Glaucoma pt Total yr yr yr Total yr yr yr 

(Denominator for prevalence) (2,433) (1,293) (778) (362) (1,033) (573) (316) (144) 
1. History of glaucoma 0.39 2.3 15 3.0 3.9 2.4 1.9 2.8 3.5 
2. IOP = 22 mm Hgt 0.18 6.9 5.5 8.6 8.6 7.5 49 10.8 “0.4 
3. IOP = 25 mm Hgt 0.36 2.6 1.6 3.5 44 3.2 2.1 4.7 4.2 
4. Cup-disc ratio (horizontal) = 0.6+ 0.06 5.6 5.3 5.9 64 6.6 65 6.6 6.9 
5. Cup-disc ratio (vertical) = 0.6 0.29 6.3 5.5 6.3 9.1 7.0 6.6 6.3 9.7 
6. IOP difference = 3 mm Hgt 0.27 4.5 3.5 5.4 6.4 49 3.8 6.6 5.6 
7. Cup-disc ratio (horizontal) difference = 0.2t 0.17 4.2 3.6 4.9 52 4.7 42 5.7 4.9 
8. Cup-disc ratio (vertical) difference > 0.2} 0.17 46 3.3 6.3 55 5.3 3.6 9.2 4.2 

9. Visual field defect irrespective of blind spot 
enlargement, no other causet 1.44 1.4 0.7 1.6 4.2 2.2 1.1 29 5.6 
10. Blind spot enlargement, no other cause 0.61 1.2 0.6 1.6 2.5 1.0 0.8 1.0 1.9 
11. Blind spot enlargement, without other visual 

field defect, no other cause 0.32 0.8 0.4 1.3 1.3 0.7 0.6 0.7 0.9 
12. (2 or 6) + (4 or 5 or 7 or 8) + (9) 0.61 0.4 0.3 0.5 0.8 0.7 0.4 07 1.9 
13. (3 or 6) + (4 or 5 or 7 or 8) + (9) 0.70 0.4 0.2 0.5 0.8 0.7 0.4 0.7 1.9 
14. (2 or 6) + (9) 0.37 0.8 0.4 4.1 1.3 1.2 0.6 2.2 1.9 
15. (3 or 6) + (9) 0.53 0.6 0.3 0.9 1.3 14 0.6 1.8 1.9 
16. (4 or 5 or 7 or 8) + (9) 1.11 0.7 0.4 0.8 2.1 14 0.6 1.1 3.7 
17. (2 or 6) + (4 or 5 or 7 or 8) + (9 or 11) 0.46 0.5 0.3 0.6 0.8 07 0.4 0.7 1.9 
18. (3 or 6) + (4 or 5 or 7 or 8) + (9 or 11) 0.53 0.4 0.2 0.6 0.8 6.7 0.4 0.7 1.9 
19. (2 or 6) + (9 or 11) 0.42 1.0 0.6 1.3 17 14 1.0 2.2 19 
20. (3 or 6) + (9 or 11) 0.41 0.7 0.4 4.1 13 1.2 08 1.8 1.9 
21. (4 or 5 or 7 or 8) + (9 or 11) 1.00 1.0 0.4 1.3 2.9 1.3 0.6 15 47 
22. (2 or 6) + (4 or 5 or 7 or 8) 0.26 2.2 1.5 3.0 3.0 2.2 1.4 3.2 3.5 
23. (3 or 6) + (4 or 5 or 7 or 8) 0.40 15 0.9 24 2.5 18 1.0 2.8 2.8 
24. (2 or 6) 0.18 9.4 7.3 11.1 11.3 9.5 6.5 13.3 13.2 
25. (3 or 6) 0.33 5.8 3.9 7.5 8.8 6.5 4.2 9.5 9.0 
26. (4 or 5 or 7 or 8) 0.11 14.2 9.9 12.6 12.7 12.7 11.3 14.9 13.2 
27. (9 or 11) 0.76 2.2 1.2 2.8 5.5 2.9 1.7 3.6 6.5 


A strongly increasing prevalence with 
age and higher prevalence for men 
than women is apparent (P < .01). 


Alternative Definitions Based 
on Ocular Measures Singly 
and in Combination 


Table 3 presents age- and sex- 
specific prevalence rates for the total 
population for each definition being 
investigated. Prevalence rates for 
definitions that include a visual field 
defect and thus require a completed 
recall examination have been adjusted 
for incomplete examination as shown 
in Table 2 for the reference standard. 
Prevalence rates for definitions not 
including visual field defect are calcu- 
lated simply as the number detected 
divided by the number screened. 

In addition, Table 3 gives the 
regression coefficient for standard- 
ized prevalence rates on age for the 
total population. To achieve compar- 
ability of proportionate changes in 


*Regression coefficient of standardized prevaience rate on age (computec from rates with more significant digits than reported in the table). 


With open angle; IOP indicates intraocular pressure. 
Reference standard. 
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prevalences, rather than absolute 
changes, the regression coefficient 
(slope of the least-squares fit of a 
straight Ine to the three age-specific 
prevalen for each OAG definition 
was stancardized to a common preva- 
lence rate (1.0) for the middle-aged 
group (66 to 74 years). Thus, an asso- 











‘wich age shown by age-specific 
i S of (Pu De, Ps,) = (01, 
same slope after stan- 
for {.10, .20, .30). The 
‘ent or slope of stan- 
lence on age groups 
| 18-(p, ~ p,)/2p.. Since 
specific rates are often 
remely small numbers of 
rression coefficient is giv- 
be total population. 





















Hoss shows consider- 
m 0.4% for definitions 
tall of which include 
ure, a dise defect, and a 
‘feet).to 11.2% for defini- 








Women 
; 5284 65-74 75-85 
Total yw yr yr 
(1,400) (720) (462) (218) 
240 ia 30 44 
66 6.0 7 73 
24 1.2 2.6 4.1 
49 4.4 54 55 
58 4.6 6.3 8.7 
42 3.2 4.5 6.9 
39 34 4.3 5.5 
44 3.2 43 6.4 
08 03 0.6 34 
13 05 19 3.1 
09 03 17 15 
02 0.2 03 0.0 
OF 05 0.3 0.0 
04 03 03 0.8 
01 oD 03 0.8 
04 0.2 05 0.8 
03 0.2 08 0.0 
02° 0.0 08 0.0 
06 0.3 08 15 
03 0.0 0.5 0.8 
08 03 1.3 1.5 
24 15 28 28 
12 O7 15 23 
8.9 8.1 95 10.1 
5.3 37 61 8.7 
10.1 8.7 44.9 12.4 
1.7 0.7 22 4.6 
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tion 26 (which requires a dise defect 
only). The reader is reminded that 
prevalence estimates for all defini- 
tions that include visual field defect 
do not take into account cases missed 
because of imperfect sensitivity of the 
screening criteria used. 

The regression coefficient for stan- 
dardized prevalence on age of 1.11 for 
definition 9, the reference standard, is 
equal to that for definition 16 (which 
is a combination of definition 9 with a 
dise defect) and is exceeded by no 
other definition. None of the other 
single-criterion definitions 1 through 
11 have a regression coefficient of 
standardized prevalence rate on age 
group as large as half the coefficient 
for the reference standard, except for 
definition 10, which is blind spot 
enlargement. That the relatively large 
regression coefficient for definition 
10 is due, in part, to the association of 
blind spot enlargement with other 
types of visual field defect is indicated 
by the much lower regression coeffi- 
cient of .32 for definition 11, blind 
spot enlargement only. Among the 
combination categories, those with 
regression coefficients as large as two 
thirds or more of the reference stan- 
dard are 16, 21, and 27, all of which 
include the criterion of definition 9. 
The linear regression coefficient of 
nonstandardized prevalence rates on 
age (total population) is significantly 
different from zero (P < .01) for defi- 
nitions 1 through 3, 5, 8 through 10, 16, 
21, 23 through 25, and 27. 

Definition 9, the reference stan- 
dard, reflects a strong association 
between prevalence rate and sex. The 
male-female ratio of prevalence rates 
for this category of “other” visual 
field defects is 3.7, 5.2, and 1.8 for the 
age groups 52 to 64, 65 to 74, and 75 to 
85 years, respectively. None of the 
other single elements of OAG, total or 
age-specifie, have prevalence rate sex 
ratios that reflect as much ag half the 
excess of definition 9. A few combina- 
tion categories that include definition 
9 show higher male-female ratios than 
for 9, but these are based on female 
rates derived from just one or two 
cases. 


ASSOCIATION OF 
ALTERNATIVE DEFINITIONS 
WITH FRAMINGHAM 
HEART STUDY VARIABLES 


We now examine how the relation- 
ship between OAG and other variables 
is affected by alternative definitions 
of OAG. Framingham Heart Study 
variables that were reported as show- 
ing a relationship to ocular hyperten- 
sion® or that had shown a suggestive 
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association with OAG in the work- 
sheets prepared for that report, even 
though not strong enough to be 
reported as such, were studied for the 
present communication: systemic 
blood pressure, serum cholesterol and 
phospholipid levels, ventricular rate, 
height, scapula skinfold, alcohol use, 
education, history of use of digitalis or 
nitrites, urine glucose value, diabetes, 
and cigarette smoking, Attention was 
directed where possible to early mea- 
surements (heart study examination 
1, about 1948) and recent measure- 
ments (examination 10, about 1968); 
some measurements were available 
only for imtermediate examinations. 
The eye study examinations were 
done in 1972 to 1973. Table 4 presents 
the findings for all OAG definitions 
showing a highly unusual departure 
(Z| = 3.5) from the heart study vari- 
able mean value for all screenees. The 
data for all screenees; for visual field 
defect irrespective of blind spot 
enlargement (the reference standard 
category), and for blind spot enlarge- 
ment only, are shown for comparison 
in all cases. Table 4 presents informa- 
tion on namber of persons in the 
group (N), average value of the heart 
study variable (X), difference in X 
between the OAG group and all 
screenees {A), how large this differ- 
ence is in SD units (Ao,), and a stan- 


dardized normal deviate (Z) eompar- 


ing the OAG group with all screenees, 
after summing all age-sex group dif- 
ferences with equal weight. 

Open-angle glaucoma by the refer- 
ence standard definition seems to be 
associated with increased consump- 
tion of aleohol. The combination clas- 
sifications of elevated pressure or 
pressure difference with any field 
defect and large cup or cup difference 
with any field defect also seem to be 
associated with alcohol consumption, 
although less definitely so after trans- 
formation of the data closer to Gaus- 
sian form. Systemie blood pressure 
seems to be positively associated with 
IOP. Possibly because of smaller num- 
bers, the reference standard is not 
significantly associated with systemic 
blood pressure, but its relationship to 
blood pressure appears to be similar to 
that observed for IOP. 

Ventricular rate on examination 10 
is positively associated with IOP, par- 
ticularly IOP => 25 mm Hg. There 
appears to be little association be- 
tween ventricular rate and the refer- 
ence standard. There is a suggestion 
that blind spot enlargement only may 
also be related to ventricular rate. The 
average ventricular rate for the blind 
spot enlargement only group is 83.7, 
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Table 4.—Association of Open-Angle Glaucoma, Using Alternative 
Definitions, With Framingham Heart Study Variables* 


Functions of Heart Study Variabies 






Heart Study Variable 
(OAG Definition); N 


Alcohol on examination 2, 0z/mo 


xl 
il 
bl 
~ 
a 
N 












All screenees (C, = 27.4) 2,326 13.9 stick ee Lox 
9. Reference standard} 28 43.8 29.9 14 3.55 (3.70)§ 

11. Blind spot enlargement as only 

defect 16 339 20.0 0.7 2.27 (0.8598 
10. Blind spot enlargement 23 358 21.9 0.8 3.94 (2.31)§ 
19. IOP = 22 mm Hg or AIOP 

= 3 mm Hg plus any field defect 19 56.0 42.1 15 3.55 (3.09)§ 
27. Any field defect 44 4.59 (3.72)§ 













Alcohol on examination 7, oz/ mo 
All screenees (0, = 30.2) 


9. Reference standard 


11. Blind spot enlargement as only 
defect 16. 20.5 2.9 0.1 


21. Large cup-disc ratio plus any field 
defect 20 36.0 18.4 0.6 


SBP on examination 1, mm Hg 











2.58 (2.60)§ 





































0.77 (0.2198 









4.04 (3.34)§ 

















All screenees (g, = 20.1) 2,433 ni 
9. Reference standard 28 1418 9.0 0.4 1.72 
11. Blind spot enlargement as only 
defect 16 1320 -—08 0.0 1,07 
2. IOP = 22 mm Hg 169 140.1 73 0.4 4.52 
3. IOP = 25 mm Hg 63 144.4 11.7 0.6 3.53 
24. 1OP = 22 mm Hg or AIOP 
= 3mm Hg 222 138.5 5.7 0.2 4.30 
SBP on examination 10, mm Hg 
All screenees (d, = 22.6) 2,306 138.5 Pe 
9. Reference standard 27 1443 5.8 0.3 0.8C 
11. Blind spot enlargement as 
only defect 16 139.7 1.2 01 —0.32 
2. IOP = 22 mm Hg 156 146.0 75 0.3 3.87 
24, IOP = 22 mm Hg or AIOP 
= 3 mm Hg 202 145.3 6.8 0.3 4,07 
DBP on examination 1, mm Hg 
All screenees (g, = 11.8) 2,433 83.6 sie oe pa 
9. Reference standard 28 866 3.0 0.3 0.95 
11, Blind spot enlargement as 
only defect 16. 83.9 0.3 0.0 0.69 
2. IOP = 22 mm Hg 169 87.4 3.8 0.3 3.72 
24. IOP = 22 mm Hg or AIOP 
= 3mm Hg 222 867 3.0 0.3. 3.59 
Ventricular rate on examination 10, beats/min 
All screenees (g, = 12.0) 2,306 77.4 cone er, hes 
9. Reference standard 27 79.4 2.0 0.2 4.16 
11. Blind spot enlargement as 
only defect 15 837 6.3 0.5 2.16 
2. IOP = 22 mm Hg 156 811 3.7 0.3 4.18 
3. IOP = 25 mm Hg 57 84.2 6.8 0.6 4.47 
24. JOP = 22 mm Hg or AIOP 
z= 3 mm Hg 202 80.2 2.8 0.2 3.68 
Diabetes by examination 10 (%) 
Ali screenees (g, = 25.8) 2,433 7.2 


9. Reference standard 









11. Blind spot enlargement as 
only defect 15 12.5 §.3 0.2 0.58 


2. IOP = 22 mm Hg 169 17.2 10.0 0.4 4.56 


* Abbreviations and key to symbols are as follows: OAG, open-angle glaucoma; IOP, intraocular 
pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; N, number of persons with 
heart study variable, data known; X, average value of heart study variable; J, difference in 
average value of heart study variable between OAG classification and all screenees; 7,, SD of 
heart study variable; Aj, S; difference and SE for ith age-sex group, i= 1,2,.... 6; Z= E(Aj/ 
s;)/ V6, a summary of differences between OAG classifications and all screenees expressed as a 
standardized normal variate. 

+Definition numbers as used in Table 3. 

{Visual field defect irrespective of blind spot enlargement. 
$Z after logarithmic transformation so that data are more nearly Gaussian. 
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just below the value of 84.2 for the 
IOP = 25 mm Hg group. A definite 
association is seen of diagnosed dia- 
betes with IOP but not with the refer- 
ence standard. 


COMMENT 


The associations reported herein for 
various definitions of OAG ciffer 
somewhat from those previously re- 
ported’ because of one or more of the 
following: some changes in diagnosis 
as a result of recoding visual field 
charts; differences in definition of 
disease and population’; and the use of 
heart study examination 10 data, 
which were not previously available. 
In addition the method used to test for 
differences is necessarily changed, 
because previous associations with 
heart study variables were identified 
on the basis of the trend in values for 
individuals with OAG in two eyes, one 
eye, or no eyes,® whereas the present 
study uses definitions of OAG such as 
difference in IOP between eyes = 3 
mm Hg, for which one cannot deter- 
mine that OAG is present in two eyes. 
Nevertheless, the association of blood 
pressure, ventricular rate, and dia- 
betes with ocular hypertension have 
been previously reported.” The posi- 
tive association between alcohol con- 
sumption and OAG is new and seems 
to encompass all elements of GAG 
including IOP, cup-dise ratio, and 
visual field defect with or without 
blind spot enlargement. Alcohol is not 
mentioned as a factor in OAG in a 
recent comprehensive review article’ 
and, to our knowledge, it has not keen 
previously reported as such. As usual, 
independent replication of this find- 
ing is required before giving it serious 
consideration. 

A summary of what has been 
learned from the current investiga- 
tion includes: 

1. Prevalence rates for OAG that 
are not adjusted for the sensitivity of 
the screening criteria in the Fram- 
ingham Eye Study may substantially 
underestimate the true prevalence, 
with an unknown effect on estimates 
of association. 

2..The prevalence rate of visual 
field defect irrespective of blind spot 
enlargement (the reference standard) 
is higher for men than women and 
increases with age. 

3. Exeept for one combination in- 
cluding it, none of the alternative 
definitions of OAG had as strong a 
relationship to age as the reference 
standard. 

4. Except for a few combinations 
that are based on one or two cases, 
none of the alternative definitions of 
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» 


OAG have as large a male-female 
ratio of prevalence rates as the refer- 
ence standard, 

5.. The enly heart study variable to 





which reference standard showed 
a strong significant relationship was 


alechol esnsumption. Alcohol con- 














suw also significantly re- 
la field defect including 


fieant relationship 
nee standard was 
emie blood pressure to a 
-as IOP, but possibly 
naler numbers the asso- 
_ statistically significant. 
ular rate is significantly 
‘OP. Blind spot enlarge- 
was related to ventricular 
imilar degree as IOP, but 
y because of smaller 
sociation is not statis- 
E 
4 related to IOP. 
of variables with QAG 
om the definition of OAG 
ement of OAG that we 
>o mvestigated = consistently 
strengthens the association observed 
between wur reference standard and 
other variables; any combination of 
elementsased to define OAG seems to 
blur relationships and make their 
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detection more difficult. Large cup- 
dise ratio is a possible exception to the 
preceding summary. It does strength- 
en the association of the reference 
standard definition with age. Further, 
the asscciation of large cup-disc ratio 
and any visual field defect with exam- 
ination 7 alcohol intake is similar to, 
although not stronger than, the asso- 
ciation of the reference standard with 
examination 7 alcohol intake. Reports 
of close association between visual 
field defect and cupping of the optic 
dise are not uncommon.” However, 
this is less evident in the Framingham 
data where the proportion of eyes 
showing visual field defect among 
those with horizontal cup-dise ratio 
= 6, vertical cup-dise ratio > .6, or 


cup touching edge of rim are only- 


about 10%, 10%, and 30%, respective- 
ly.’ ; 
Although blind spot enlargement 
only is in general agreement with the 
reference standard definition with 
respect to association with aleohol on 
examination 2, these two definitions 
differ in their associations with sys- 
temic blood pressure, ventricular rate, 
and alcohol on examination 7. Neither 
shows a clear association with dia- 
betes. Not shown in Table 4, because 
no classification met the significance 
standard of |Z| = 3.5, is the associa- 
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tion of blind spot enlargement only 
and the reference standard with 
respect to cigarettes. The earliest cig- 
arette data from Framingham show 
69% of those with blind spot enlarge- 
ment only as smokers compared with. 
43% of the reference standard group. 
On examination 10, the comparable 
percentages were 60% and 30%. Over- 
all, these data seem to support the 
view that blind spot enlargement only 
belongs in a different category than 
the other field defects attributed to 
OAG. 

The follewing final comments pre- 
sume that. it is basically correct to 
define OAG in terms of visual field 
defect. Should it ever be accepted that 
blind spot. enlargement. is properly 
part of OAG, the data herein suggest 
the impracticality of identifying cases _ 
through use of screening procedures. 
Even if blind. spot enlargement is 


- ruled out as an element of OAG, the 


findings herein suggest the advisabil- 
ity of promoting the development of 
automated machinery to do visual _ 
field testing. With automatic equip- 
ment it may become practical to- 
indentify cases directly and not. i 
through a sereening process. liable to | 
distort association of cases with other z 
variables. Be, be ee 
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Evaluation of Timolol in Chronic Open-Angle Glaucoma 


Once a Day vs Twice a Day 


David B. Soll, MD 


© Regimens of once-a-day or twice-a- 
"day 0.25% timolol ophthalmic solution 
were compared for efficacy and tolerability 
‘in a four-week study of 41 patients with 
chronic open-angle glaucoma and ele- 
vated, untreated intraocular pressure. Sig- 
nificant reductions in IOP. relative | to 
untreated baseline values were achieved 
within a range of 18% to 25%. No signifi- 
cant between-group differences. were 
noted, although the twice-a-day group had 
somewhat tower IOPs at each evaluation 
point and the once-a-day group had some- 
what fewer subjective symptoms of local 
‘irritation. A statistically significant de- 
crease from baseline in mean pulse rate 
was noted in the twice-a-day treatment 
group after two weeks; no clinically signif- 
icant or serious adverse reactions oc- 
curred in any patient. Both once-daily and 
twice-daily administrations of 0.25% timo- 
tol ophthalmic solution were found to be 
effective and well tolerated in the popula- 
tion studied. 

(Arch Ophthalmol 98:2178-2181, 1980) 


ntil recently, no significant new 
drug for the management of 
chronic open-angle glaucoma had been 
introduced for more than two decades. 
While numerous early B-adrenorecep- 
tor blocking agents have been shown 
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to lower intraocular pressure, accom- 
panying undesirable pharmacologic 
effects such as corneal anesthesia, 
short. duration of action, or limiting 
side effects have ciminished their 
potential clinical usefulness. 

Timolol maleate, a new f- and fs- 
receptor blocking agent without sym- 
pathomimetic, local anesthetic, or 
membrane-stabilizing activity, has 
demonstrated a significant ocular hy- 
potensive effect in both animals? and 
humans’ after topical administration. 
Clinical trials in patients with open- 
angle glaucoma* have shown excel- 
lent IOP reduction with no significant 
changes in visual acuity, pupil size, or 
mean outflow facility, and without 
significant local irritation or other 
adverse effects. Other studies have 
shown that patients receiving adre- 
nergic amines, miotics, or carbonic 
anhydrase inhibitors for elevated IOP 
obtained additional benefits when 


timolol was added to the regimen”? _ 


In addition, the duration of action 
of timolol is at least 24 hours following 
topical administration of a single 
dose. The present study was designed 
to compare the efficacy and tolerabili- 
ty of once-daily and twice-daily 
administration of 0.25% timolol oph- 
thalmic solution in patients with 
chronic open-angle glaucoma. 


SUBJECTS AND METHODS 


Forty-one patients with chronic, open- 
angle glaucoma and an untreated elevated 
IOP of greater than or equal to 22 mm Hg 
in each eye were selected for participation 


inthis four-week study. Twenty-four men 
and 17 women between the ages of 21 and 
75 years were included. Informed consent 
was obtained from each patient before 
entering the study. 

Exclusion criteria included the following: 
(1) ahistory of recent ocular inflammation 
or trauma; (2) contact lens use or embedded 
corneal foreign body within one month 
prior to study; (3) active herpetic keratitis 
or corneal ulcer within three months prior 
to study; (4) any corneal abnormal-ties 
preventing: reliable applanation toncme- 
try; (5) diabetic retinopathy; (6) asthma or 
chronic obstructive lung disease; (7) 
greater than first-degree heart block. (8) 
sinus bradycardia; (9) pregnant or lactat- 
ing women; (10) women of childbearing 
potential not using reliable contraceptive 
methods. 

Prior to admission, approximately 75% of 
the patients had been receiving pilocarpine 
or epinephrine, singly or in combination. 
‘Table 1 summarizes the patient character- 
isties before treatment with timolol. 

Following a seven-day washout period 
during. which all previous antiglaucoma 
drug therapy was discontinued, patients 
were randomly assigned to either the once- 
a-day or twice-a-day timolol treatment 
group. Patients in the once-a-day group 
were instructed to instill 1 drop of 0.25% 
timolol ophthalmic solution in each eye at 
bedtime. Those in the twice-a-day group 
were asked to administer the same Cose 
every 12 hours (morning and evening). No 
concurrent antiglaucoma therapy was al- 
lowed. 

The baseline evaluation consisted of 
medical history, external ocular exam-na- 
tion (evaluation of cornea, conjunctiva, 
lids), lens evaluation, ophthalmescopy, ap- 
planation tension, Schirmer test for tear 
production, observation of pupil size, visual 
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acuity: and'visaal fields. Resting pulse rate 
and blbod pressure weresecorded, and any 
objective or subjective iadizations of local 
irritation were documented. These evalua- 
tions were regeated at the end of the 
second and forth weeks of timolol treat- 
meni, with the exception of the Schirmer 
test, which was repeated only at the conclu- 
sion of theraps. 

In order to assess ary between-group 
diurnal pressuse variations, IOP was mea- 
sured four times (at 9 AM, 1 eM, 5 PM, and 9 
PM) onthe fina. treatment day. Patients in 
the onee-daily treatment group were evalu- 
ated approximately 12, 16, 20, and 24 hours 
following their last dose of timolol, while 
those im theitwce-daily group received 12-, 
4, 8- and 12-heur posttreatment measure- 
ments. In the iatter group, the first and 
final measurements were made before 
treatment. 











No. of 
Patients: 


eae yr 
M F 














Timetot 
orme-a-cdlay 





21 12 


*Def indicates #efinite; poss, possible. 
HOP indicates mtraocular pressure. 


twite-a-~ay 


w 


Mean Intraocular Pressure, 
mm Hg 
g 








Table 1.—Pretreatment Patient Characteristics 


Sex Mean age, 
(Range) 








Timaiol 59.9 
9 (33-72) 


Week 2 





To preclude the possibility of inadver- 
tent investigator bias, all IOPs were mea- 
sured by a qualified technician who was 
unaware of the patient's treatment assign- 
ment. Measurements were made twice for 
each eye, one hour apart, and a mean IOP 
for each patient was obtained by averaging 
results for both eyes. Standard nonpara- 
metric statistical methods (Wileoxon or 
Kruskal-Wallis rank procedures) were used 
in the statistical analyses. 


RESULTS 
Efficacy 


Patients in both the once-a-day and 
twice-a-day treatment groups demon- 
strated significant (P < .01) reduc- 
tions in the mean IOP at the end of 
the second and fourth weeks of treat- 
ment. The IOP dropped sharply early 


Baseline 






















Visual Field 
Optic Nerve 
Iris Color Changes Mean 
Baseline 
Dark/Light/ Det/Poss/ IOP, 
Mixed None* mm Hgt 



















6/14/0 6/3/11 27.4 











11/1070 8/4/9 28.0 











Week 4 


Time in Study 


Mean infaocelar pressure-during four-week administration of 0.25% timolol solution. 
Pressure: was: significantly reduced from baseline (P < .01) with both treatment regi- 
mens, afi recucsion was maintained throughout course of treatment. 
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in the course of therapy in both 
groups, and this reduction was main- 
tained during the last two weeks of 
treatment (Figure). In the once-a-day 
group, mean decreases in IOP were 
13.6% and 18.38% at weeks 2 and 4; 
respectively; in the twice-a-day group, 
mean decreases were 21.5% and 25.3%. 
Statistical analysis indicated no sig- 
nificant differences between treat- 
ment groups in mean IOP at week 2 
(2.9%) or week 4 (7.0%). However, 
there was a slightly higher proportion 
of patients in the twice-a-day group 
having a mean IOP of less than 22 mm 
Hg in beth eyes at both evaluation 
points (Tabie 2). 

Comparative analysis of IOPs mea- 
sured at four time points on the last 
day of treatment similarly revealed no 
significant between-group differ- 
ences in mean diurnal IOP, although 
the mean IOP for the once-a-day 
group was somewhat higher at each 
time point. 


Tolerability 


No significant changes in pupil size 
or visual acuity were observed in ei- 
ther treatment group. A significant 
decrease from baseline in the Schir- 
mer test was observed in the once- 
a-day group (~6.0 mm) but not in the 
twice-a-day group (— 1.1mm). Howev- 
er, the mean baseline value in the ` 
once-daily treatment group (19.2 mm). 
was significantly higher than that.in 
the twice-daily group (12.5 mm). No 
significant difference between groups 
was detected in distributions of 
patients by eategory of change from 
baseline. 

Analysis ef subjective symptoms 
and objective signs of local irritation 
revealed no clinically important or 
serious adverse treatment effects. 
Subjective symptoms not present at 
baseline but reported at the week-2 
and week-4 evaluations are presented 
in Table 3. Although a somewhat high- 
er proportion of patients in the twice- 
a-day group experienced one or more 
symptoms, there was no significant 
difference between treatment 





groups. 
Only two patients experienced ob- 
jective signs of local irritation that 





Table 2.—Proportion of Patients With 
IOP <22 mm Hg in Both Eyes* 









Treatment 










Group Week 2 Week 4 
Timolol 11/20 10/18 
once a day (55%) (56%) 
Timolol 14/21 13/21 
twice a day (67%) (62%) 





*IOP indicates intraocular pressure. 
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Table 3.—Patients Reporting Subjective Symptoms During Timoiol 
Therapy Not Present at Baseline* 








Timolol Timotol 
Symptom Once a Day Twice a Day 
Burning 1 4 


Sore eyes 4 3 
COGNAC ee cd 
Dry eyes 0 0 
No. of patients with one or more treatment- 
emergent symptoms 7 10 
No. of patients. with no treatment-emergent 
symptoms 13 1 
Total Patients Treated ; 20 21 





*No severe symptoms were observed, ; 


Table 4.—Change From Baseline in Severity of Objective 
Signs of Local Irritation” 


No. of Patients 
improved/No Change/ Worse 


enn ea 


Timolol Timotol 
Once a Day Twice a Day 


Week 2 
12/8/0 


Week 4 
11/8/0 


Week 2 
437771 


Week 4 
1476/0 















Cornea--1% rose Bengal stain 
. 
| 


*Significant improvement over baseline at all evaluations (P < .05). 








Week 2 
nant, 
Change 
From Difference 
Treatment -Pretreatment Treatment Base- Between Treatment 
Vital Sign Group Mean Mean line Groups Group 
Systolic blood Timolol Timolol 
pressure, mm once a day once a day 
Hg (N = 20) (N = 19) 
Timotol Timolol 
twice a day twice a day 
(N = 21) (N =. 20) 
Diastolic blood = Timotol Timotol 
pressure, mm once a day once a day 
Hg (N = 20) (N = 19} 
Timolol Timolol 
twice a day twice a day 
(N = 21) (N = 20) 
Pulse rate at Timolol Timolol 
rest, beats once a day once a day 
per minute (N = 20) (N = 19) 
Timolol Timolo! 
twice a day twice a day 
(N = 21) (N = 20) 
*P < 05. 
FP < 01. 
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Pretreatment Treatment 


were not present at baseline. One 
patient in the once-a-day group had a 
minimal conjunctival palpebral injec- 
tion at week 4, and one patient in the 
twice-a-day group showed minimal 
corneal 1% rose Bengal stain at 
week 2. 

Significantly more patients in both 
groups showed improvement rather 
than worsening relative to baseline 


severity of the common objective. 


signs of local irritation (Table 4). 
While there were no significant dif- 
ferences from baseline in either treat- 
ment group in the severity of subjec- 
tive symptoms, there were more 
instances of improvement than wor- 
sening of symptoms at both subse- 
quent evaluations. 

No significant within- or between- 
group changes in blood pressure were 
observed in either treatment group 
during the course of therapy. A statis- 
tically significant change in pulse rate 
of no clinical importance was seen in 
the timolol twice-a-day group at week 
2 but not at week 4 (Table 5). 

Only one adverse reaction was docu- 
mented among the 41 patients stud- 
ied. A 40-year-old man in the twice- 
daily treatment group discontinued 
therapy at the end of week 2 because 
of a poor therapeutic response and 
asymptomatic mild bradycardia. This 
patient’s pulse rate at rest after the 
washout period was 61 beats per min- 
ute, and it slowed to 51 beats per 
minute after 15 days of timolol thera- 
py. Although this was a minor 


Table 5.—Mean Vital Sign Measurements During Study 


Week 4 





Change Difference 
From Between 
Baseline Groups 


Mean Mean 
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decrease, wal within weekly pulse 
rate variability, the study protocol 
required discentinuation of therapy in 
any patienti whose pulse rate was less 
than 60 beats per minute. 


COMMENT 


Results of eur study confirm a dura- 
tion of ocular hypotensive effect of 24 
hours or more for timolol as described 
by Zimmerman and Kaufman.’ They 
indicate tna’ both once-daily and 


= twice-daily siagle-drop instillations of 


0.25% timclol ophthalmic solution are 
effective and well tolerated in the 
treatment of elevated IOP associated 
with chronic wpen-angle glaucoma. 
Althoug!: ne statistically significant 
between-group differences in either 
efficacy or side effects were demon- 
strated, the mean reduction in IOP 
from baseline was consistently 
greater for the twice-a-day group 
across all evaluation points, and fewer 
total subjeetiwe symptoms of local irri- 


L Katz IM. Beta-blockers amd the eye: An 
overview, Ame- Ophthalmol 1084-850, 1978. 

2. Prectinies] Brochure on Timolol. West 
Point, Pa, Merk Sharp & Dohme Research Labo- 
ratories, 197%. 

3. Katz IM. Hubbard WA, Getson AJ, et al: 
Intraocular presswre decrease in. normal volun- 
teers following timolol ophthalmic solution. 
Invest Ophthuimo: 15:489-492,. 1976. 
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tation were observed in the once-a- 
day group. This suggests that an 
incremental benefit may be afforded 
some patients through adjustment in 
the frequency of administration, and 
reinforces the principle of individual 
patient titration. 

Subjective symptoms and objective 
signs of local irritation were generally 
mild in both treatment groups. The 
predominant pattern during the 
course of timolol therapy was one of 
improvement in these signs and 
symptoms compared with the base- 
line. The statistically significant 
change in pulse rate with subjects at 
rest from pretreatment (—5.7 beats 
per minute) for the twice-a-day treat- 
ment group at week 2 is consistent 
with previous clinical experience and 
is not considered to be of clinical 
importance. Furthermore, Boger et al> 
have provided preliminary evidence of 
eventual readjustment in pulse rate 
among patients undergoing long-term 
therapy with timolol. 
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The excellent efficacy, long. dura- 
tion of action, and low propensity for 
producing local irritation have been 
well documented for timolol adminis- 
tration. The relative absence during 
timolol treatment of dim or blurred 
vision, accommodative spasm, and 
transient myopia commonly experi- 
enced with miotics, and advantages in 
the side effect profile. of timolol vs 
sympathetic agents and carbonic an- 
hydrase inhibitors have produced a 
high level of professional interest and ae 
early enthusiasm for this new agent. - 
If long-term. experience with timolol 
continues to be favorable, its place as 
a new cornerstone in the treatment of 
chronic open-angle glaucoma will be 


_ firmly established. 
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Regulation of Intraocular Pressure and Pupil Size 


by B-Blockers and Epinephrine 


Arne Onrstrém, MD, Maurizio Pandolfi, MD 


@ The interaction of adrenergic £8- 
receptor blockers and epinephrine on 
intraocular pressure and pupil size was 
investigated in healthy volunteers. Oral 
(atenolol and propranolol) and local (ti- 
moiol) f-blockers were studied. The 
experiment was carried out under double- 
blind randomized crossover conditions. 
The results showed that the combination 
of oral f-blockers with topical epineph- 
rine had an additive hypotensive effect on 
IOP, while timolol and epinephrine eye- 
drops both reduced the IOP used alone, 
but combined had an antagonistic. effect, 
resulting in the disappearance of the epi- 
nephrine-mediated IOP reduction. 

(Arch Ophthalmol 98:2182-2184, 1980) 


The possible value of adrenergic £- 

receptor blocking agents. in- the 
treatment of glaucoma has been 
receiving increasing attention. All 
known -blockers have been found to 
lower the intraocular pressure to vary- 
ing degrees.’ 

Studies are available on the interac- 
tion between £-blockers and on the 
other antiglaucomatous drugs, such as 
miotics or acetazolamide,’ and the 
interaction between different . £- 
blockers and epinephrine. Thus, it was 
found that topical atenolol, a selective 
£,-blocker, combined with epinephrine 
eyedrops, lowered the IOP less than 
atenolol alone.” However, we found’ 
that oral propranolol (a 8,- and B 
blocker) and epinephrine eyedrops 
had a synergistic 1OP-reducing effect 
in healthy volunteers. In an attempt 
to explain this apparent discrepancy, 
we have studied the interaction of 
epinephrine eyedrops both with a 
selective (atenolol) and with a nonse- 
lective (propranolol) oral £-blocker 
(study 1) and the interaction between 
epinephrine eyedrops and timolol (a 
nonselective B-blocker)  eyedrops 
(study 2). 


SUBJECTS AND METHODS 


Healthy male and female volunteers, 
aged 20 to 40 years, from whom informed 
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consent had been obtained in accordance 
with the Tokyo-Helsinki declaration, were 
studied. Examination had revealed no ocu- 
lar changes and there were no contraindi- 
cations to B-blockers such as asthma, dia- 
betes, or heart disease. 

The investigation was carried out under 
double-blind randomized conditions. The 
results were analyzed by Fisher's F test, an 
analysis of variance. 


Study 1 


Twelve subjects were examined in a 
double-blind randomized crossover man- 
ner. The volunteers were divided into three 
groups of four subjects each. The duration 
of the trial was three weeks. Treatment 
was given two days a week; the remaining 
five days were allowed for “wash out.” On 
the treatment days, one group received 
oral propranolol hydrochloride (40 mg); one 
group, oral atenolol (50 mg); and the third 
group, placebo tablets. All tablets were 
given at 6 am. At 8 AM, all subjects received 
one drop of epinephrine hydrechloride 2% 
(Glaufrin [Sweden]) in one eye, while pla- 
cebo eyedrops were instilled in the other 
eye. Figure 1 shows the plan of the trial. On 
every day of treatment, the iOP. of each 
eye was measured with a calibrated Gold- 
mann applanation tonometer at 9 AM, 10:30 
AM, 12 noon, 1:30 PM, 3 PM, 4:30 pM. At the 
same time, the horizontal pupillary di- 
ameter (pupil size) was determined with a 
Goldmann projection perimeter in standard 
conditions of luminance. With the patients 
sitting, pulse rate and biood pressure (BP), 
measured with a mercury sphyzmomanom- 
eter, were recorded at 9 AM and 4:30 PM. 


Study 2 


Ten subjects were examined in a double- 


One Tablet Drops 
6 am Bam Gam 


IOP and PS | i 


PR and BP | 


10:30 aw 12 Noon 


blind randomized crossover manner The 
duration of the trial was 16 days, witn two 
treatment periods of three days each sepa- 
rated by ten wash out days. Five subjects 
received one drop of 0.5% timolol maleate 
solution (Blocadren [Sweden]; Timoptie, 
comparable US product) in each eye, while 
the other five subjects were given placebo 
eyedrops. 

All subjects also received 1% epinephryl 
borate eyedrops (Eppy) in one eye and 
placebo eyedrops in the other. For each 
subject, the epinephrine drops were always 
given in the same eye. Timoiol or placebo 
eyedrops were given at 7 PM on the day 
before each treatment period and then at 7 
AM and 7 PM on all three days of each 
treatment period. Epinephrine and placebo 
drops were given at 8 AM and 1 PM on all 
three days of each treatment period, and 
on each day of both treatment periods the 
following measurements were made: IOP 
at 9 AM, 11:20 AM, 1:40 PM, 4 PM; pulse rate, 
BP, and pupil size at 9 aM and 4 PM. Figure 
2 shows the plan of the trial. 


RESULTS 
IOP 


Study 1.—Analysis of variance of the 
IOP showed a highly  signisicant 
decrease both with oral drugs only and 
with topical epinephrine only 
(P< .001). Topical epinephrine com- 
bined with an oral B-blocker lowered 
the pressure still further, the epineph- 
rine-atenolol combination having a 
greater effect than the epinephrine- 
propranolol one (Table 1 and Fig 3). 
All of these changes were statistically 
significant (P < .001). 


Days 1 and 2 


1:30 em 


Fig 1.—Plan of study 1. Times of treatment and measurements made every day (two days) 
of each period (three periods}of treatment: tOP, intraocular pressure; PS, pupil size; PR, 


pulse rate; BP, blood pressure. 
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Say 2.-The analysis of variance Day 1 Days 2-4 
showed a highly significant reduction 
in IOP (P<001) following adminis- 


tration of timolol (Table 1). Timolol Timolol or Epinephrine or Timolol or 
combined with epinephr ine lowered Placebo Drops Placebo Drops Placebo Drops 

the pressure less than timolol alone, J \ | 
indicating an antagonism (P < .001). 

This antagorism resulted in the total 7 PM 7am 8am Gam 11:20am lpm 1:40 em 4 pw 7 PM 

effeet of epizephrine in the variance ---- EREN Gee NE +} ~----. 
analysis being virtually nil. However, 

in æ separate f test, epinephrine vs ae t t t t i 


placebo showed a small, but highly 


significant, effect of epinephrine 
(P< 001). PR BP PS t t 
Fig 2.—Pian of study 2. Times cf treatment and measurements made every day (three 
Pupil Size days) of each period (two periods) of treatment: IOP, intraocular pressure; PS, pupil size; 


; PR, pulse rate; BP, blood pressure. 
Study 1.—Fropranolol alone had no 


significant effect, while atenolol 
alone increased the pupil size slightly T 
(P <..001, Table 2). The difference Fig 3.—Sum of 144 intraocular pressure measurements (ordinate) in three groups: of > 2 
between aterplol and propranolol was patients receiving topical epinephrine or placebo and various kinds of oral treatment 


significant (F< .001). Oral proprano- (abscissa). 
lol or atenolol combined with epineph- 
(P < 01, separate £ test). The differ- © Epinephrine Drops 
ence in pupil size between placebo and 2,060 
Study 2.—Timolol or epinephrine ee 
alone did noè induce any significant 
size {P < .05, Table 2). 1,509 
The largest increase in pupil size 
mm following treatment with timolol 
and epinephrine. Unfortunately, this 
larger at the subsequent recording. 
The individual differences were high- 


rine increased the pupil size more than 

placebo combined with epinephrine 

changes in pupil size. Epinephrine 
combined with timolol produced a os 
was observed in two subjects in whom 

happened between two recordings, 

ly significant {P < .001). 


@ Placebo Drops: 


mm Hg 








\ 


placebo comisined with epinephrine 
was not significant. 

slight but significant increase in pupil 
the pupil size increased from 3 to 7 
and the pupi size was only slightly 





Placebo Propranolol Atenoiol 


Table 1.—Intraocular Pressure During Treatment* 


Study 1 ; Study 2 
aeee ienaa aan, 
Placebo, Oral Propranolol, Orai Atenciol, Oral Placebo, Drops Timolol, Drops 


Placebo drap= 43.833 + 0.141 12.639 + 0.140 11.486 + 0.139 14.400 + 0:144 11,550 + 0.144 
Epinephrine crops 12.778 + 0.141 : 12.097 + 0.140 11.042 + 0.139 13.700 + 0:144 12.283 + 0144 





*Measurement: in millimeters of mercury; mean + SEM derived from the pooled varianee estimate in the analysis of variance. 








Table 2.—Pupil Size During Treatment* 





Study 1 Study 2 








Placebo, Oral Propranolol, Orai Atenolci, Oral Placebo, Dreps Timolol, Drops 
Placebo drops: 3.8819 + 0.0370 9.8125 + 0.0324 3.9722 = 0.0380 3.8667 + 0.084* 3.9167 + 0.0847 
Epmephtine-drops 3.8125 + 0.0344 3.9514 + 0.0325 4.0347 + 0.0365 4.0167 + 0.0843 4.400 + 0.0847 


“Measurements. in millimeters, mean + SEM. 
+The SEM derived from the pooled variance estimate in the analysis of variance. 
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Piacebo, Orat 
Biood pressure, 118.4 + 0.976 
mm Hg 
Pulse rate, beats 75.00 + 0.75 


per minute 
*Mean + SEM. 


Pulse Rate 


Study 1.—A lower pulse rate 
(P < .001) was observed during treat- 
ment with oral 8-blockers; no signifi- 
cant difference was found between 
the two B-blockers (Table 3). 
Study 2.—Timolol eyedrops reduced 
-the pulse rate slightly but significant- 
ly (P < .01, Table 3). 


Blood Pressure 


Study 1.-The systolic BP . was 
decreased (P < .001) during treat- 
ment with oral propranolol and ateno- 
lol, with no significant difference 
between the two f-blockers: (Table 
8). 
Study 2.-A slight: reduction 
(P < .05) in systolic BP was observed 
during treatment with timolol eye- 
drops (Table 3). 


COMMENT 


The results show that while an oral 
B-blocker (propranolol or atenolol) and 
epinephrine eyedrops have a synergis- 
tie 10P-decreasing effect, a topical 
B-blocker (timolol) and epinephrine 
have an antagonistic effect. The 
synergistic effect of oral f-blockers, 
combined with topical epinephrine, is 
in agreement with previous clinical 
observations and clinical trials with 
oral propranolol and topical epineph- 
rine.’ Also, the finding of an antago- 
nistic effect of topical -blockers 
when combined with topical epineph- 
rine is in agreement with previous 
results; thus, Phillips et al’ found that 
- 4% atenolol solution combined with 1% 

‘epinephrine eyedrops decreased the 
IOP less than atenolol alone, and Bog- 
er et al‘ could not find any additive 
hypotensive effect of epinephrine in 
patients already receiving timolol eye- 
drops. However, Radius et aP could 
demonstrate that in rabbits already 
receiving timolol eyedrops the addi- 
tion of epinephrine eyedrops caused a 
further reduction of IOP. Other 
studies** suggest an additional hypo- 
tensive effect when epinephrine and 
timolol drops are combined in the 
treatment of patients with glauco- 
ma. 

According to our results, both unse- 
lective (propranolol) and selective 
(atenolol) oral B-blockers have a syner- 
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Table 3.—Pulse Rate and Blood Pressure (Systolic) During Treatment With £-Blockers* 


Study 1 
pn e 
Propranolol, Oral Atenolol, Oral 
113.4 + 0.976 112.7 + 0.976 
64.58 + 0.75 63.33 + 0.75 


gistic effect with topical epinephrine, 
while the unselective topical B-blocker 
timolol has an antagonistic effect. 
Thus, the apparent paradoxic effect of 
synergism between oral -blockers 
and topical epinephrine on the one 
hand, and antagonism between topical 
B-blockers and topical epinephrine on 
the other, does not seem to depend on 
the unselectivity or selectivity of the 
B-blockers used. 

However, the doses of 8-blockers 
used may be important. Wettrell and 
Pandolfi? compared the hypotensive 
effect on IOP of 100 mg af atenolol 
and 80 mg of propranolol and could 
not find any significant difference. In 
a dose-response study of propranolol, 
Wettrell and Pando/fi® found a clear 
dose-related effect cn IOP. However, 
the highest dose was 80 mg, and it was 
not established when a farther in- 
crease of the propranolol dose failed to 
decrease the IOP. In a comparison of 
atenolol and propranolol, MacDonald 
et al? found that 50 mg cf atenolol 
gave a significantly greater effect 
than 40 mg of propranolol, which 
agrees with our previously mentioned 
results. 

With propranolol, the effect on IOP 
is dosé dependent up to at least 80 mg. 
The dose used in this trial was only 40 
mg, well below the maximal effective 
dose. For timolol, Zimmerman and 
Kaufman" found that a 0.5% solution 
gives a maximal ocular hypotensive 
effect. 

It is possible that our contrasting 
results between oral and topical £- 
blockers may be dose dependent and 
be related to the degree of 3-blocking 
effect in the eye, being maximal with 


timolol drops and submaximal with- 
the doses of propranolol and atenolol 


used. 

As for pupillary motility, no discre- 
pancy was observed between the sys- 
temic f-blockers and the timolol 
drops; both had an additive pupil- 
dilating action when combined with 
epinephrine. As is known, #-receptor 
stimulation causes a relaxation of 
smooth muscle, while a-receptor stim- 
ulation causes a centraetien. There- 
fore, blocking the #-receptor-me- 
diated relaxation would result in a 











Study 2 
a a CA EA 
Placebo, Drops Timolol, Drops 
113.67 + 0.58 111.92 + 0.53 
79.2 + 0.746 76.13 + 0.746 


more marked effect of the a-receptor 
stimulation by epinephrine, resulting 
in an increased dilation of the pupil. 
In a study of glaucoma patients 
treated with timolol drops and epi- 
nephrine, Keates* also found a signifi- 
cant inerease in pupil size. 

It seems advisable to be extra cau- 
tious in the use of epinephrine with 
systemic or topical -blockers when a 
narrow chamber angle is present. 


Claus Rerup, MD, University of Land, previded 
statistical help. 


Nonproprietary Name. and 
Trademarks of Drug 


Epinephrine—Adrenalin, Asmolin, Azo- 
drine, Bronkaid Mist, Primatene Mist, 
Supranol. 
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Acute Dise Swelling in Juvenile Diabetes 





Clinica 


Profile and Natural History of 12 Cases 


Charles C. Barw MD; Joel S. Glaser, MD; George Blankenship, MD 


® Acute disc swelling was documented 
in 21 eyes of 12 patients with long-stand- 
ing juvenile diabetes. All but one patient 
were in the second or third cecade of life, 
with a t3year average duration of dia- 
betes. Severiieen eyes had initial acuity of 
20/5C or beter including nine eyes with 
20/25 or betierzdisc swelling was asymp- 
tomatic in six exes. Simultaneous bilateral 
disc ewelling occurred in seven patients. 
With mo specific therapy, vision generally 
recovered te nermal levels within a few 
weeks, but « few patients retained 
arcuate, nerve dber bundie, field defects 
and optic ateopry. There was no positive 
correlation wit! the degree of diabetic 
retinopathy, arti disc swelling did not 
seem to bea ‘harbinger of progressive 
retinopathy ar oroliferation at the nerve 
head. Disc swe ling in juvenile diabetics 
represents @ distinct clinical entity that 
must be distinguished from other causes 
of acquired newe head elevation, espe- 
cially papilledema of increased intracrani- 
al pressure. 

(Arch Opfthaimol 98:2185-2192, 1980) 


Although the microvascular and pro- 
liferative wetinopathie lesions of 
diabetes mellitus have been clinically 
classified and alstopathologically con- 
firmed, relatively little is known of 
optic serve somplications. It is entire- 
ly unclear whether a specific optic 
nerve afflictior occurs in diabetes, de- 
spite publishel reports of apparent 
“optie neurisis.”’ With the exception of 
a genetically determined hereditary 
optic atrophy associated with juvenile 
diabetes, these is no other well- 
defined “digbecie” optic neuropathy. 
In 1971, Ledow and Makley’ de- 
scribed thre: ~enaged patients with 
long-standing uvenile diabetes melli- 
tus, who were mitially seen with optic 
dise edema that mimicked the papil- 
ledema of inereased intracranial pres- 
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sure. Although subjective symptoms 
were minimal and prognosis for 
return of vision was excellent, it was 
believed that the dise swelling was a 
manifestation of an ischemic microan- 
giopathy. However, this relatively 
benign outcome is in direct contradis- 
tinction to the usual visual morbidity 
of adult ischemic optic neuropathy.’ 

It is the purpose of this communica- 
tion to report 12 cases of long-stand- 
ing juvenile-onset diabetes to clinical- 
ly define a characteristic diabetic 
optie pap:llopathy. 


REPORT OF CASES 


Data acerued from 12 cases of diabetic 
dise swelling are presented in Table 1. Five 
exemplary histories are included in detail 
here. 

Case 3.—A 29-year-old woman had been 
diabetic for 15 years when she was exam- 
ined at the Bascom Palmer Eye Institute 
(BPEL) on May 21, 1975, because of blurred 
vision in the right eye. The patient had had 
a uterine dilation and curettage, followed 
by mild nasal discharge for one week prior 
to the onset of ocular symptoms. Examina- 
tion revealed acuities of 20/50 in the right 
eye and 20/20 in the left eye. There was a 
relative afferent pupil defect (Gunn) on 
the right side and an inferior arcuate sco- 
toma (Fig 1). The right dise was diffusely 
swollen and elevated, with a telangiectatic 
pattern of fine vessels on its surface; 
intraretinal edema extended into the 
macula (Color Fig 1). The left disc was 
normal, and there was. minimal back- 
ground retinopathy in both eyes. With no 
therapy by June 6, visual acuity had 
improved to 20/40 in the right eye, and a 
macular exudative star had developed (Col- 
or Fig 2). By August, visual acuity was 
20/20 and the dise swelling had subsided 
completely, leaving minimal right disc pal- 


“Tor. 


The patient returned on March H, 1976, 
for routine follow-up. Despite visual acui- 
ties of 20/20 in the right eye and 20/15 in 
the left eye, the left disc was now grossly 
swollen (Calor Fig 3). Visual field revealed 
an enlarged blind spot and an inferonasal 
arcuate scotoma (Fig 2). The pupillary 
reactions were normal. By May the left dise 
swelling had resolved entirely. 

The patient was reexamined 2% years 
later, in September 1978. Acuity was 20/20 
OU and ophthalmoscopic examination 
showed only minimal background retinopa- 


‘There was no: background retinopathy in’: 
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thy and mild pallor of both dises (Fig 3). 
Minor field defects remained (Fig 4). 

Case §.—A 16-year-old: boy had been dia- 
betic for ten years. Ben days prior to 
examination, he was aware of bilateral 
blurred vision. The patient had been care- ` 
fully observed for five years by his local 
ophthalmologist, and visual acuities of 20/ 
40 in the right eye and 29/50 in the left eye 
had been reported one year previously. He 
had recently. undergone several hospitali- 
zations for peor diabetic control, and an 
unsubstantiated diagnosis: of “infectious 
mononucleosis” had been made. He was 
currently receiving 64 units. of isophane 
insulin. suspension (NPH Insulin), Ocular 
examination July 12, 1971, revealed visual: 
acuities of 20/20 in the right eye and 20/50 
in the left eye. During visual field testing, © 
the patient experienced: momentary tran- 
sient obscurations of left vision, but no 
scotomas were found. There was bilateral 
dise swelling that was more marked‘on the 
left: Hemorrhages and cotton-wool spots — 
were noted around the left dise margin.” 
Telangiectatic vessels arvi venous engorge- 
ment were present (Color Fig 4 and 5), 


either eye. On follow-up examination in’ 
September, visual acuity had improved to 
20/25 in the left eye, but dise swelling 
remained in both eyes. By Oct 24, vision 
had improved to 20/15 in each eye, and only 
minor dise edema remained. 

Examination on Nov 1, 1972, revealed 
acuities of 20/20 in the right eye and 20/25 
in the left eye. The patient was examined 
at yearly intervals until) Dec 7, 1977. At 
that. point, visual acuity was 20/70 in the 
right eye and 20/20 in tae left eye. There 
was marked background retinopathy and 
proliferation in both eves, with normal 
optic nerve heads. 

Case 9.—A 22-year-old man had diabetes 
for 14 years. In August 1973, he noted 
blurred left vision. Examination showed 
acuities of 20/20 in the right eye and 20/40 
in the left eye. There wasbilateral prolifer- 
ative retinopathy with meovascularization 
at both optic nerve heads, associated with a 
mild vitreous hemorrhage on the left side. 
The patient underwent panretinal photo- 
coagulation to the right eye in November 
1973. Visual acuity stabilized, but in 
November 1975 it dropped to light percep- 
tion in the left eye, owmg to a vitreous 
hemorrhage; right acuity: was 20/15. 

In May 1976, the patient. complained of 
blurred right vision of two days’ duration. 
Acuity was 20/100 in the right eye and 
hand motions in the left eye. The right 
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Table 1.—Clinical Data in 12 Cases of Diabetic Papillopathy* 


Case/ Other 
Age, yr/ Duration of Date and Visual Fundus Ocular 
Sex Diabetes, yr Symptoms Acuity Findings Findings 
1/20/F 15 12/77, blur- 20/20 OD Disc edema Enlarged blind 
ring OD 20/20 OS OD, no BDR spot 
ou 
2/23/F 14 10/74, 20/25 OD Disc edema 
none 20/20 OS OU, retinal 
proliferation 
OU 
3/29 /F 7 5/75, blur- 20/25 OD Disc edema Arcuate defect 
ring OD 20/20 OS OD, mild oD 
BDR 
3/76 “20/20 OD Disc edema OS Nasal defect 
“20/20 OS Os 
4/19/F 9 2/76, blur- >- 20/20 OD Disc edema 
ring OU. 20/20 OS OU, moder- 
rane ate BDR OU 
5/16/M 10 7/714; blur- 20/20 OD Disc edema Fields aormal 
ring OU 20/50 OS OU, mild 
ee pee BDR OU . 
6/15/M 9 9/68; none 20/20 OD. Disc edema Amblyapia OS 
= 20/400: 08S OS; moder- 
ate BDR OU 
12/71, -blur- 20/30 OD Disc edema Gunn pupil OS 
ting OD 20/400.0S OD, moder- 
= ate BDR OU 
7/18/M 12 2/72, blur- 20/40 OD Disc edema 
ring OU 20/25.0S OU, moder- 
: ate BDR OU 
8/18/M 6 (8/74, blur- 20/40 0D Disc edema Enlarged blind 
ring OS 20/200 OS OU, moder- spot OU 
ate BDR OU 
9/22/M 14 5/76, blur- 20/100 OD... Disc edema Gunn pupil OD 
ring OD HM OS OD, vitreous 
hemorrhage 
os 
10/52/F 30 6/67, blur- 20/25 OD Disc edema Cataract OU 
ring OS 20/740 OS OD, retinal 
proliferations 
ou 
417/19/F 8 11/77, blur- -20/20 0D Disc edema Arcuate defect 
ting OS 20/50 OS OU, moder- CD, enlarged 
ate BDR- OU blind spot 
‘ os 
1/78, blur- 20/30 OD Disc edema 
ring OD 20/25 OS QU, moder- 
: ate BDR OU 
12/21/F 10 §/78, blur- 20/100 OD -Disc edema Altitudinal. field 
ting OD 20/30.0S OU, OD OS; detect OD, 
minor BDR enlarged: 
ou blind spot 
OS, Gunn 
pupii OD 


Other Studies 
Normal CT sean 


Normal skull films 


Normal brain scan 
and Jumbar punc- 
ture findings 


Normat brain scan 
and lumbar punc- 
ture findings 


Normal lumbar 
puncture findings 





Follow-up Findings: 





4 mo: 20720 OU and slight 
disc edema OD 


1 mo: panretinal photocoag- 
ulation OD; 3.5 yr: 20715 
OU and retinal prolifer- 
ations OS 

15 mo: 20/20 OD, 20/15 OD; 
3 yr: 20/20 OU, mild pallor 
OU, miid BDR OU 


4 mo: 20/20 OU, retinal pro- 
liferations OU; 2 yr: 20/30 
OD, 20/25 OS, mild BOR 
ou 

4 mo: 20/15 OU; 6 yr: 29/40 
OD, 20/20 OS 


1 yr: 20/20 OD, 20/400 OS, 
mild pallor OU; 6 mo: 20/ 
400 OD, 20/200 OS, 
CRVO OD, PDR OS; 3 yr: 
NLP QU 


3 ma: 20/200 OD, 20/190 
OS, retinal proliferations 
OU; 6 mo: 8/200 OD, 20/ 
30 OS; 1.5 yr: NLP OD; 
20/30 OS 

2 mo: 20/40 OD, 20/50 OS; 
6 mo: 20/30 OD, 20/30 
OS, mild pallor OS; 2 yr: 
died of CRF 

1 moa: 20/40 OD, HM OS; 6 
ma: 20/30 OS, LP, OD, flat 
disc OD; 2.5 yr: died of 
fungal pneumonitis 

1 mo: 20/200 OD, 20/39 OS, 
CME OD; 1 yr: 20/50 OD, 
20/40 OS; 2.5 yr: died of 
CRF 

6 ma: 6/200 OD, 20/20 OS, 
macular edema OD, prere- 
tinal hemorrhage OS 


4 mo: 20/50 OD, 20/40 OS, 
mild disc pallor OU 








* Abbreviations are as follows: BDR, background diabetic retinopathy; HM, hand motions; CRVO, central retinal vein occlusion; PDR, proliferative dia- 


betic retinopathy; NLP, no light perception; CRF, chronic renal failure: LP, li 


phy; RD, retinal detachment. 


optic dise was swollen and hemorrhagic. 


< Photocoagulation sears were evident in the 


periphery (Fig 5). In spite of persistent 
vitreous hemorrhage on the left, there was 
a relative right afferent defect pupil 
(Gunn). By May 21, 1976, vision in the right 
eye had improved to 20/40 and the dise 
edema had subsided. 

The patient's general health deterio- 
rated, and renal dialysis was begun in 
September 1976. Visual examination in 
March 1977 showed acuities of 20/30 in the 
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right eye and light perception in the left 
eye. The right dise was normal; there was a 
dense vitreous hemorrhage in the left eye. 
The patient underwent two unsuccessful 
renal transplants and died in February 
1978 of fungal pneumonitis and pericardi- 
tis. 

Case 11.—A 19-year-old woman who had 
had diabetes for eight years and was 
receiving 58 units of insulin zine suspen- 
sion (Lente Insulin) complained of blurred 
vision in her left eye on Nov 3, 1977. 


ight perception; CME, cystoid macular edema; CT, computerized tomogra- 


Acuities of 20/20 in the right eye ang 20/50 
in the left eye were recorded, and ophthal- 
moscopy revealed bilateral disc swelling 
with minimal background diabetic retinop- 
athy. A second ophthalmologist and neuro- 
surgeon suggested a diagnosis of pseudotu- 
mor eerebri; lumbar puncture results were 
normal. By Nov 12, acuity had impreved to 
20/40 in the left eye and the fundus was 
unchanged. In January 1978, vision in the 
right eye decreased; examination revealed 
acuities of 20/30 in the right eye and 20/25 
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Comment 
Hypothyroid sketacidosis Emo prior 








Seerat routme =xamination 





: Uterine dilation end curettage 7 wk prior 
(oto enset of ocelar symptems 





Pregnant 3 two: groliteratiors improved 
postpartum 





Poor diabetic caatrot 


Amblyopia © may have masked symp- 
toms; 6 ma. penretinal phetocoagulation 
OS: 3 yr, neovascular glaucoma 


URTI mo peorsé mo, panratinal photo- 
coagulate OS; 1.5 yr, vitteous hemor- 
rhage and tacion RD OC 


Panretinal phatosagulatiom OD 2.5 yr 
prior, ý 


Third nerve palts OS 1 yr prior to onset of 
ocular symtoms 


€ 


Recent cystitis pror to onset of ocular 
symtoms; isitiily treated with oral 
prednisone 


in the left-eye. but proliferative diabetic 
retincpathy had developed in the right 
eye. 

On April %&, 1978, acuity was 6/200 in the 
right eye amd 29/20 in the left aye. Visual 
fields revealed enlarged blind spots in both 
eyes and an nfrior areuate field defect in 
¿Fig 6). The pupils were 
; eactive. Both discs were 
swollen, wits tle right more swollen than 
the left, and incraretinal edema extended 
well into the aight macula. There were 
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extensive background changes in both eyes 
and neovascular proliferative nets over 
both dises. There was a large preretinal 


` hemorrhage at the nasal aspect of the left 


dise. 

The patient underwent panretinal photo- 
coagulation to the left eye. She returned on 
May 16, 1978, but vision was unchanged. 
There: was a decrease in the swelling and 
neovascularization of the left disc, but the 
right dise was still swollen, and there was 
atrophy of the macular. retinal pigment 
epithelium secondary to chronic intrareti- 
nal edema. Acuities in July 1978 were 
20/400 in the right eye and 20/70 in the left 
eye, due to. macular hemorrhages. 

Case 12.—A-21-year-old woman had been 
diabetic for ten years, She had complica- 
tions of peripheral neuropathy and diabetic 
nephropathy, as well as recurrent cystitis, 
and was currently receiving 100 units of 
isophane insulin suspension and 42 units of 
regular insulin each morning, with an addi- 
tional 18 units of isophane insulin suspen- 
sion and 10 units of regular insulin each 
evening. While recovering from a bout of 
cystitis and fluid retention, she noticed 
decreased vision and loss of the inferior 
visual field in the right eye on May 30, 
1978. In 1976 she suffered several bouts of 
uveitis, which had required topical prednis- 
olone therapy. An intermittent right exo- 
tropia had been present since the age of 7 
years. 

Examination on May 31 by her ephthal- 
mologist revealed vision of light perception 
in the right eye and a swollen right disc, 
which was treated with 80 mg of predni- 
sone by mouth each day. 

Examination at the BPEI on June 1 
revealed acuities of 20/100 in the right eye 


Fig 1.—Case 3. Goldmann field May 21, 1975. Inferior arcuate scotoma in right eye: 











and 20/30 in the left eye. There was a right 
afferent. pupillary defect. Visual fields 
showed. slightly enlarged blind spots i 
-both eyes and a relative inferior altitudina 
defect in the right eye that involved fixa- 
tion (Fig 7). The right dise was markedly 
swollen, witk dilated surface capillaries, 
There was a minor degree of background 
retinopathy in both eyes. 3 

Oral prednisone treatment was discon- 
tinued. One week later, 
improved to 20/50 in the right eye and 
20/25 in the left eye, and on June 13 the 
vision was 20/40 in the right eye and 20/25 
in the left eye. The right afferent pupillary 
defect was nc longer present, but the alti- 
tudinal field defect remained. There was a 
distinct decrease in disc swelling in both 
eyes, as well as reduction in the right 
macular edema. 

Reexamination on Sept 26, 1978, re- 
vealed acuity of 20/50 in the right eye and 
20/40 in the left eye; bilateral disc pallor 
‘was present, as well as bilateral macular 
exudates. The right visual field defect was 
unchanged. 


RESULTS 


The clinical details in 12 cases are 
summarized in Table 1. Four patients 
were male and eight were female, 
ranging in age from 15 to 52 years, 
with a mean age of 22 years. All had 
had juvenile-onset diabetes for at 
least six years, with an average dura- 
tion of 13 years. The oldest patient 
had suffered from diabetes for 30 
years, 

Follow-up ranged from two to ten 
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acuity had 









Color Fig 1.~—Case 3. Right eye May 21, 1975. Disc is diffusely 
swollen; note fine telangiectasia of superficial disc vessels. 


Color Fig 3.—-Case 3. Left eye March 11, 1976. Disc is diffusely 
swollen, with flame-shaped hemorrhages and cotton-wool spots. 
Macular star is present. 




















Color Fig 2.—Case 3. Right eye June 6, 1975. Disc less swollen; 
macular star with foveal cyst is present. 





Color Fig 4.—Case 5. Right eye. Moderate disc swelling with 
venous engorgement. 





Color Fig 5.—Case 5. Left eye. Disc swelling is more marked with 
numerous dilated, telangiectatic vessels, hemorrhages, and cot- 
ton-wool spots. 
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Fig 2.—-Case 3. Goldmann field March 11, 1976. Inferior arcuate scotoma in jeft eye. 





Fig 3.—Case 3; Sept 10, 1978. Ri 
episodes. 


years in nine of 12 cases. Three 
patients have had less than six months 
follow-up at the time of this report; 
excluding these three, the average 
length of follow-up is 3% years. 

All but two patients noted blurred 
or decreased vision in one or both eyes 
as initia] symptoms. Patient 2 had no 
symptoms, and in case 6 papillopathy 
developed, first in an amblyopic eye, 
but the patient subsequently experi- 
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ight and left discs show mild pallor two years after initial 


enced blurred vision when his second 
eye became involved. Initial acuity 
was 20/50 or better in 17 of the 21 eyes 
involved (Fig 8). Of the remaining 
four eyes with acuity of 20/100 or 
worse at the time of dise edema, one 
eye was historically amblyopie. In 
nine of the involved eyes, aeuity was 
20/25 or better; blurred vision was a 
symptom in only three. One patient 
with bilateral involvement was totally 
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asymptomatic, and subsequent in- 
volvement of the second eye was 
asymptomatic in four patients. No 
patient had ocular pain. 

Six of 12 patients had experienced 
temporally related events preceding 
visual symptoms. These illnesses in- 
cluded the following: ketoacidosis; 
uterine dilation and curettage fol- 
lowed by coryza; proteinuria during 
the third trimester of pregnancy; 
“mononucleosis”; upper respiratory 
tract infection treated with ampicil- 
lin; cystitis and fluid retention. 

There was simultaneous bilateral 
optic dise swelling in seven patients; 
two other patients also had eventual 
bilateral involvement, with intervals 
between eyes of ten months (case 3) 
and three years (case 6). Of three : 
patients with unilateral papillopathy, 
patient 10 died after 144 years without 
evidence of involvement of the second 
eye, patient 9 had vitreous hemor- 
rhage that continues to obscure the 
posterior pole of the second eye, and 
patient 1 has been followed up for only 
four months; 

Recovery of vision was rapid in 
most cases, usually with discernible 
improvement within two weeks. Of 
the 21 eyes involved, 15 maintained 


good initial acuity or had improved to = 


20/40 or better within three months, _ 
Patient 8 improved ‘from 20/100 to — 
20/50 in the left eye during this initial 
three-month period. One amblyopie 
eye (case 6) remained at 20/400 
throughout. In four patients, vision 
ultimately worsened: case 10, an ini- 
tial acuity of 20/25 decreased to 20/ 
200 within one month owing to the 
development of macular edema, and 
by one year had improved to 20/50 
despite the presence of a cataract; 
case 6, an initial acuity of 20/30 dete- 
riorated to 20/50 within two weeks, 
and at six months acuity was 20/200 
due to central retinal vein occlusion; 
cases 7 and 11, initial acuities (20/40 
and 20/20) were normal after three 
weeks, but subsequently decreased to 
finger-counting levels owing to prolif- 
erative retinopathy and vitreous 
hemorrhage, both within six months. 

In general, visual acuity improved 
more rapidly than did dise swelling. 
Eleven of the 12 patients had some 
decrease in the amount of disc swell- 
ing within one month after the initial 
visit, and all but four of the 21 
involved eyes had complete resolution 
of disc swelling within three months. 
With the exception of case 6 (central 
retinal vein occlusion), all dise swell- 
ing resolved within one year. Six 
patients (cases 3 and 5 through 9) had 
slight or mild pallor of the dises once 
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the initial papillopathy had resolved. 
Three of the six (cases 6, 7, and 9) had 
received photocoagulation therapy in 
one eye before final follow-up; in each 
of these, the contralateral fundus was 
obscured by vitreous hemorrhage. In 
three patients (cases 2, 4, and 10), the 
dises were normal, and the status in 
cases 1, 11, and 12 is excluded due to 
inadequate length of follow-up. In no 
case was disc pallor severe. 

Formal visual field examination 
was conducted on six patients. Patient 
5 showed no defects, and patients 1, 8, 
11, and 12 had enlarged blind spots in 
one or both eyes. Four eyes (cases. 3, 
11, and 12) demonstrated inferior 
arcuate scotomas (Fig 1, 2, 4, 6, and 7); 
reexamination at two years (case 3) 
and six months (ease 12) revealed 
residual defects. 

Fluorescein angiography: was per- 
formed on seven of the 12 patients. 
These angiograms, in addition to con- 
firming clinically apparent diabetic 
retinopathy, demonstrated moderate- 
to-marked late staining of the dise in 
each case. In three of the seven angio- 
grams, a delay in venous filling was 
evident. In two of the seven angio- 
grams, segmental filling defects in 
the dise were demonstrated. 


COMMENT 


Acute disc swelling in juvenile dia- 
betes is a distinct circumscribed syn- 
drome that may be clinically distin- 
guished from papilledema of in- 
ereased intracranial pressure, from 
congenital anomalous dise elevation 
(pseudopapilledema) with or without 
dise drusen, from inflammatory papil- 
litis, and from adult ischemic optic 
neuropathy (Table 2). 

With analysis of data from these 
cases, a reasonable consistent clinical 
picture emerges. With a single excep- 
tion, all patients were in the second 
and third decades of life. All had 
long-standing juvenile diabetes, and 
the diabetes of all but three was in 
good control with insulin. As noted 
above, there appeared to be a tempo- 
rally related illness immediately pre- 
ceding onset of dise swelling in half of 
these patients, but this relationship is 
` entirely speculative. It is improtant 
that the diabetes of three patients 
was being well controlled and that 
they had had no prior systemic ill- 
nesses. No patient had CNS symp- 
toms, but patient 12 had symptoms of 
autonomic and peripheral sensory 
neuropathy. 

Most patients experienced mild-to- 
moderate visual loss; in only five of 21 
eyes was acuity 20/100 or worse. 
Visual recovery occurred within six 
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Fig 4.—Case 3. Goldmann fields September 1978. Moderate inferonasal defects in both 
eyes. 





Fig 5.—Case 9. Right disc is moderately. swollen with flame-shaped hemorrhages at 


temporal border. Previous photccoagulation scars are evident. 


months in all but two eves. Six 
patients had simultaneous swelling of 
both nerve heads, and a total of eight 
were ultimately bilateral. Field de- 
fects were of the arcuate nerve fiber 
bundle pattern that is characteristic 
of optic disc disease; at least four eyes 
retained mild but permanent defects, 
reflected ophthalmoscopically as mild 
to moderate diffuse dise pallor (Fig 
3). 

The nature of dise swelling ranged 


from minimal edema without hemor- 
rhage (Color Fig 4), to florid swelling 
with capillary telangiectasia, nerve 
fiber hemorrhages, exudates, and cys- 
toid macular edema with and without 
exudative star figures. The degree of 
dise swelling correlated neither with 
initial acuity nor with ultimate visual 
outcome. Foveal cysts developed in 
four eyes, but did not necessarily con- 
tribute to diminished acuity (left 2ye 
of case 3, 20/20). 
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_ Fig 6.—Case 11. Goidmann fields. Bilatera! 
_-@plarged blind spots, inferior arcuate 
defect, and central scotoma in right eye. 
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Fig 7-—Case 12. Goldmann fields. Bilateral 
enlarged blind spots, inferior altitudinal 
defects, and central scotoma right eye. 
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Visual Acuity 
Fig 8.—Initial visual acuities in 21 involved 
eyes of 12 patiemts with diabetic papillopa- 
thy. 


20/100 





‘Table 2.—D fferential Diagnosis in Diabetic Papillopathy vs Other Common Forms of Disc Disease” 





ischemic 








“Associated 
` disease 


Diabetic 
_Papillepathy 


Juvenile diabetes 





Visual acuity 


Commonly: normal 





Field detects 


Enlarged blind 
spot, central sco- 
toma, arcuate 
scotome 





Other ocular 
symptoms 





Other fundus 
findings 


+ All degrees of 
retinopathy 





Good 


*Plue and minus signs indicate possible presence. 
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Papilledema of 

increased CSF 

-= Pressure 
Brain tumor, pseu- 

dətumor cerebri, 

etc 


Normal, unless op- 


tic atrophy = 
Enlarged blind spot 


Transient obscura- 
tions of vision, 
abducens palsies 

No retinopathy; rare 
macular star 


Good, except with 
severe postpapil- 
ledema atrophy 


Congenital 
inflammatory 
‘Papillitis. 

+ Multiple sclerosis, 
meningoencephali- 
tis 

Acutely diminished, 
rarely normal 


Normal 


Optic 
Neuropathy 


+ Hypertension 





Acutely diminished 





Central scotoma, ar- 
cuate or altitudinal 


Eniarged blind 
spot, occasional 
arcuate scotoma 


Pain in brow or with 
eye movement 


Transient obscura- 
tions rarely 


No retinopathy; + 
neuroretinal ede- 
ma, star 


No retinopathy, = 
drusen of disc 


Central scotoma ar- 
cuate or altitudinal 


Rarely painful 





Vasculopathy related 
to age or hyperten- 
sior: 





Good Usually good 





Poor 
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Bilateral dise swelling dispropor- 
tionate to background retinopathy, 
and with normal acuity, may certainly 
be confused with papilledema of 
increased intracranial pressure (Color 
Fig 1). However, in the clinical con- 
text of juvenile diabetes and in the 
absence of intracranial symptoms or 
signs, intrinsic optic nerve head vas- 
culopathy should be the logical diagno- 
sis in these cases. 

With the exception of the entity 
described here and previously re- 
ported by Lubow and Makley? and the 
genetically determined syndrome of 
optic atrophy, neural deafness, dia- 
betes insipidus, and juvenile-onset 
diabetes mellitus,' it is unclear wheth- 
er a direct relationship exists between 
diabetes and acquired optic neuropa- 
thies, In the classic study of Waite and 
Beetham,’ no case of acquired optic 
neuropathy was uncovered. Thereaf- 
ter, Topilow and Bislang’ reported the 
ease of a 23-year-old woman, diabetic 
for 18 years, with acute severe visual 
loss and edema of the left dise, with- 
out recovery; they concluded that dia- 
betes was the direct cause of such 


“papillitis.” Skillern and Lockhart" 


described 14 cases of “optic neuritis” 
in poorly controlled, middle-aged dia- 
betics. Slowly progressive loss of 
vision was a common symptom (as 
opposed to the apoplectic onset of 
ischemic optic neuropathy’), and fields 
showed central scotomas or peripheral 
contraction; no mention was made of 
altitudinal defects, and only two 
patients had diabetic retinopathy; 
only one patient enjoyed appreciable 
improvement in vision following con- 
trol of diabetes. The two cases 
reported by Freund et al,’ with sudden 
monocular altitudinal field defect and 
swollen disc, fulfill the criteria for 
nonspecific ischemic optic neuropa- 
thy. Similarly, it is difficult to estab- 
lish the essential relationship between 
diabetes and the optic neuropathy 
described in the patients of Yanko et 
als 

Eagling et al found only three of 40 
patients with ischemic papillopathy to 
be diabetic, and Boghen and Glaser’ 


1. Lessell S, Rosman NP: Juvenile diabetes 
mellitus and optic atrophy. Arch Neurol 34:759- 
765, 1977. 

2. Lubow M, Makley TA: Pseudopapilledema 
of juvenile diabetes mellitus. Arch Ophthalmol 
85:417-422, 1971. 

3. Boghen DR, Glaser JS: Ischaemic optic neu- 
ropathy: The clinieal profile and natural history. 
Brain 98:689-708, 1975. 

4, Waite JH, Beetham WP: The visual mecha- 
nism in diabetes mellitus: A comparative study of 
2,062 diabetics and 457 nondiabeties for control. 
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found only two patients with overt 
diabetes in a series of 37 patients with 
idiopathic ischemic optic neuropathy. 
Conversely, Ellenberger et al'® re- 
ported a 38% incidence of diabetes in 
48 patients with nondemyelinative 
acute optic neuropathy. Walsh and 
Hoyt" concluded: “We do not have 
useful evidence to offer on the validity 
of diabetic retrobulbar neuritis as a 
diagnosis but probably it is rarely a 
correct one.” We may iterate that the 
incidence in diabetes of retrobulbar 
neuritis or inflammatory papillitis is 
probably no higher than in the nondia- 
betic age-matched populatien, but the 
diabetes represents an increased-risk 
factor in ischemic optic neuropathy, as 
does hypertension. -> 

Lubow and Makley* reported optic 
disc edema that mimicked papillede- 
ma of increased intracranial pressure 
in three teenaged (16, 15, and 18 
years) girls with long-standing juve- 
nile-onset diabetes; the diabetes of 
one patient was “poorly” controlled. 
Only one of these three patients had 
experienced loss of vision; dise swell- 
ing in the two others was discovered 
at routine examinations. Vision re- 
turned from finger counting to 
normal in one eye, from 2060 to 20/30 
to 40 in two eyes, and remained at 
normal levels in two eyes. Two. of 
three patients had simultaneous bilat- 
eral dise swelling. Visual fields in two 
patients showed only enlarged blind 
spots and “peripheral constriction.” 
The authors speculated that the dif- 
fuse microangiopathy of diabetes had 
resulted in a form of ischemic optic 
neuropathy. However, this syndrome 
contrasts sharply with the ischemic 
optic neuropathy of middle age and 
senescence’ (Table 2). 

With regard to pathophysiologic 
mechanisms, all concepts are specula- 
tive. It has been stated that the optic 
nerve may be susceptible to the same 
mechanisms that cause peripheral dia- 
betie neuropathy* or that the “toxie 
effect or prolonged hyperglycemia 
and failure of glucose utilization 
together with relative anoxia” may 
damange the optie nerve.’ Others** 
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have suggested that diffuse micrevas- 
cular abnormalities similar to those 
documented in diabetic retinopathy 
account for disc infarction. 

The incidence of diabetic papil.opa- 
thy is difficult to estimate. Ten of the 
12 cases were retrieved from a pool of 
2,583 diabetic patients seen over a 
five-year period at the BPEI. Two 
additional patients were referred 
principally for neuro-ophthalmclogie 
consultation to “rule out brain tumor.” 
These figures suggest that the entity 
of diabetic papillopathy occurs in 
about 0.4% of all diabetics seen by an 
ophthalmologist. However, the rela- 
tive lack of symptoms and the tran- 
sient nature of dise swelling may 
mask a higher incidence. 

The relationship of dise swelling to 
diabetic retinopathy is unclear. Eight 
eyes with papillopathy showed ex- 
tremely minimal background changes 
or even otherwise normal funci. In 
these cases, there was no clear-cut 
tendency to progressive retinopathy 
and we may not conclude that diabetic 
papillopathy is necessarily a harbin- 
ger of relentless proliferation from 
the dise or elsewhere. Four of 12 
patients had proliferative retinopathy 
when dise swelling was observec, and 
in another two proliferation developed 
that required photocoagulation. It is 
of interest that patient 9 had exten- 
sive photocoagulation to the right eye 
24 years prior to onset of symptomat- 
ic disc swelling. 

It behooves ophthalmologists to be 
aware of this syndrome of dise swell- 
ing in juvenile diabetics and to advise 
colleagues in neurology and neurosur- 
gery of its importance so that diag- 
nostic studies do not take an inappro- 
priate course. Moreover, the sponta- 
neous resolution of disc swelling and 
visual defects lead us to believ2 that 
no specific therapeutic intervenzion is 
indicated beyond adequate control of 
diabetes. Although Lubow and Mak- 
ley? discussed management, inc.uding 
low-molecular-weight dextran and 
possibly heparin or systemic cortico- 
steroids, no clear-cut efficacy of these 
agents has been established. 
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Optic Disc Edema in Juvenile-Onset Diabetes 
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© The clinical and photographic records 
of path ‘WON juvenile-onset diabetes 
non agic disc edema were 
reviewed to determine the natural history 
of the disess 






er reild blurring. All had 
6/9 or better visual acuity and normal 
blood pressure. Visua’ fields were normal 
or showed ar enlarged blind spot. The 
edematous discs had superficial, dilated, 
radially oriented, fluerescein-incontinent 
capillaries. Two patents had simulta- 
neous neovascularization of the disc. 
Three received laser photocoagulation, 
and tive received no therapy. In the seven 
followed up fer six months or more, the 
edema resolved, resulting in 6/6 visual 
acuity. These findings suggest the edema 
resuited from a reversible vasculopathy 
that, due to: few symptoms, may be more 
common thanis presently appreciated. 

` (Arch Opnthaimol 98:2193-2195, 1980) 








There is omy one report on nonneu- 

rologic opie discedema in patients 
with juvenile-onset diabetes mellitus, 
to eur knowledge. The article’ de- 
scribed three teenaged girls in whom 
a fundus picture compatible with 
papilledema developed, without ap- 
parent increased intracranial pres- 
sure. The small number of patients 
described, their variable initial mani- 
festations and disease courses, and 
their variable responses to treatment 
precluded conclusions on the natural 
history of this disonder, 

Our review of patients at Joslin 
Clinie, Boston, wäh- juvenile-onset 
diabetes mellitus: end nonneurologic 
optic dise edema showed a more uni- 
form initial manifestation and clinical 
course than reported earlier. Further- 
more, our siudies suggest that this 
disorder is not anterior ischemic optic 
neuropathy ‘AION’, as suggested by 
Lubow and Makley.* 


PATIENTS AND METHODS 
The reeords of Josin Clinie’s patients 
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seen during the past four years with juve- 
nile-onset diabetes mellitus and nonneuro- 
logic optie disc edema were reviewed. The 
history and laboratory values present in 
the clinical charts were used to ascertain 
the degree of diabetic control at the time 
the patient came to the clinic with dise 
edema. Each patient’s diabetes specialist 
was also contacted for his/her assessment 
of diabetic control. The blood pressure (BP) 
and renal status as determined by BUN 
and/or creatinine determinations were 
recorded. The results of lumbar puncture, 
skull x-ray films, computerized axial tomo- 
graphic (CT) scan, and examination for 
spontaneous venous pulsations were noted. 
The initial and follow-up ophthalmologic 
evaluations were reviewed with respect to 
visual complaints, visual acuity, pupillary 
signs, visual fields, and treatment. Photo- 
graphic records consisting of seven stan- 
dard stereofields as defined in the Diabetic 
Retinopathy Study? and taken with a fun- 
dus camera at the time of initial visit were 
available. for each patient. Each patient 
also had photographs taken at each follow- 
up visit, usually seven standard fields. Flu- 
orescein sodium angiograms of the edema- 
tous dises were available for six patients. 
No fluorescein angiogram was done for one 
patient hecause she was 13 weeks’ preg- 
nant. The photographic records were used 
to judge the presence and amount of dise 
edema, the severity of other diabetic 
changes in the fundus, the time until reso- 
lution of the dise edema, the presence or 
absence of optic atrophy, and the recur- 
rence of dise edema. Patients were seen at 
least every three months from the time of 
initial manifestation until resolution and 
at least yearly thereafter. The Joslin Clinic 
cares almost exclusively for diabetic 
patients. 
RESULTS 


There were two male and six female 
patients, ranging in age from 14 to 40 
years, who had had diabetes from the 
ages of 7 to 22 years. Only one patient 
was older than 22 years. Reeent con- 
trol of diabetes was poor in six 
patients and good in two. All had 
normal BP and a normal BUN and/or 
creatinine determination. 

In the five patients examined, no 
evidence of increased intracranial 
pressure was found. Three patients 
had normal opening pressures on lum- 
bar puncture and had normal CT 
scans. A fourth patient had sponta- 
neous venous pulsations in the unin- 
volved eye and a normal CT scan. A 
fifth patient had spontaneous venous 
pulsations OU. 

Two patients complained of blurred 


vision in the involved eye. The other 
six were asymptomatic. Two patients 
had bilateral, asymmetric disc edema; 
six had unilateral edema. The initial 
visual acuity was 6/9 or better OU in 
all patients. Two patients were tested 
for an afferent pupillary defect; none 
was found. Visual-field tests were 
done in six cases; four had normal 
fields, and two patients had an 
enlarged blind spot. 

Six patients had minimal nonprolif- 
erative diabetic retinopathy. Two pa- ` 
tients had simultaneous new vessels 
of the dise (NVD). One of these 
patients had numerous mieroaneu- 
rysms and areas of capillary dropout 
throughout the posterior pole on fluo- 
rescein angiography. The second pa- 
tient with simultaneous NVD was 13 
weeks’ pregnant. 

On color photographs, the edema- 
tous dises were preponderantly pink, 
not pale. Cotton-wool spots and nerve- 
fiber-layer hemorrhages were com- 
mon (Fig Land 2 [Fig 7)). Superficial, 
dilated, radially oriented, peripapil- 
lary capillaries were visible in most 
eyes (Fig 1 and 2 [Fig 7 through 9)). 
Aneurysmal dilations were frequently 
associated with these abnormal capil- 
laries (Fig 2, 3, and 4 [Fig 9]). On 
fluorescein angiography, the abnor- 
mal capillaries leaked fluorescein into 
the dise and peripapillary retina (Fig 
3 through 5). When sufficiently late 
photographs were taken and the 
arteries and veins were devoid of flu- 
orescein, the major vessels stood out 
dramatically against the fluorescent 
background of the edematous dise 
(Fig 6). In the two cases that had 
neovascularization, the new vessels 
projected in front of the retina and 
disc and had a nonradial orientation 
(Fig Tand 8). 

The two patients with NVD re- 
ceived panretinal photocoagulation. A 
third patient was treated with panret- 
inal photocoagulation because the 
attending physician originally 
thought the dilated disc capillaries 
represented NVD (Fig 9). Five pa- 
tients received no therapy. 

Seven patients resolved their dise 
edema within six weeks to six months. 
The one patient who does not have 
resolved dise edema has been followed 
up for only 2% months. She is the 
pregnant patient who had NVD of the 
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Fig 1.—Optic disc edema showing dilated, 
radially oriented capillaries and nerve- 
fiber-layer hemorrhage. 





Fig 4.—Late venous phase photograph 
from angiogram of disc in Fig 2 and 3. 





Fig 7.—Optic disc edema with simulta- 
neous new vessels of disc. Note fine, 
wandering, new vessels in front of center 
of optic disc as well as dilated, radially 
oriented, peripapillary capillaries with as- 
sociated nerve-fiber-layer hemorrhages. 
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Fig 2.—Optic disc edema showing dilated, 
radially oriented capillaries and cotton- 
wool spots. 


Fig 5.—Late-phase photograph from an- 
giogram of same disc as in Fig 2, 3, and 4. 
Note progressive leakage of fluorescein 
sodium into disc and surrounding retina 
from abnormal capillaries in Fig 3 through 
5. 


Fig 8.—Optic disc edema with simuita- 
neous new vessels of disc. Note nonradial, 
fine new vessels anterior to imferonasal 
disc margin and anterior to retina below 
disc. Patient was 13 weeks’ pregnant. 





Fig 3.—Early venous phase photograph 
from fluorescein sodium angiogran of 
same disc as shown in Fig 2. Note filling of 
dilated capillaries and their associated 
aneurysmal dilations. 


Fig 6.—Photograph from late phas2 of 
angiogram of another edematous optic 
disc illustrating silhouetting of major reti- 
nal vessels now devoid of fluorescein sodi- 
um against fluorescent disc and peripapil- 
lary retina. 


Fig 9.—Edema of nasa! side of optic disc. 
Capillary abnormalities were originally 
diagnosed as new vessels of disc. 
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edematous dise. Her MVD regressed 
after laser therapy, although her disc 
edema persists, The nonpregnant pa- 
tient with NVD had resolution of both 
her neovageularization and dise edema 
within six months. 

Nong of the seven patients who has 
resolved dise edema has had a recur- 
rence in either eye. They have been 
followed up for six months to 3% years 
and have shown only mild background 
retinopathy since reeovering from 
their dise edema. 

All eight patients: retained or 
achieved 6/6 visual acuity OU at their 
most recent follow-up examination. 
After resolution of her unilateral disc 
edema, the eldest patient had an 
afferent pupillary defeet, mild gener- 
alized constriction of her visual field, 
and mild optic atrophy The six other 
patients who have resolwed edema had 
normal-appearing discs. 


COMMENT 


In the original article on dise edema 
in patients with juvenile-onset dia- 
betes mellitus, two patients had bilat- 
eral edema,good acuity, and enlarged 
blind: spots. They recovered after 
treatment with intravenous low- 
molecular-weight dextran 40. The 
third patient had substantially de- 
creased visual acuity and dise edema 
in one eye and was treated with ster- 
oids, showing no improvement; neo- 
vascularization of the dise developed, 
and then visual acuity in this eye was 
recovered. Later, asymptomatic dise 
edema developed in the second eye 
that was complicated by NVD and 
vitreous hemorrhage leading to loss of 
vision, Lubow and Makley' concluded 
that the dise edema in:these patients 
was caused by AION. 

Our eight patients had a more uni- 
form initial manifestation and clinical 
course, leading us to a different con- 
clusion regarding the cause of the disc 
edema. The good visual acuity, full 
visual fields, and lack of afferent 
pupillary defects on initial examina- 
tion are strong evidence against 
AION.” The pink, hyperemic appear- 
ance of the dises also contrasts with 
the pale dises frequently seen in 
AION.: Fluorescein angiography in 
AION. usually shows nonperfusion of 
part or all of the dise.* In contrast, in 
our patients the dilated, superficial, 
radially oriented capillaries filled dur- 
ing the arterial phase and leaked fluo- 
rescein into the disc and surrounding 
retina as the angiogram progressed. 
Totaor segmental optie pallor devel- 
ops in patients with ATON within one 
to four months.‘ Although optic atro- 
phy developed in one of our patients, 
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it did not develop in the six others who 
have resolved edema. Furthermore, 
the good vision and minimally con- 
stricted field in our patient who had 
mild, diffuse optic atrophy contrasts 
with the usually profound atrophy and 
severe visual deficits seen in patients 
with AION. Finally, patients with 
AION are frequently left with a sub- 
stantial decrease in central vision and 
are prone to recurrent attacks, espe- 
cially in the second eye. All our 
patients had 6/6 visual acuity OU, and 
none had evidence of a recurrence on 
follow-up examinations. For these 
reasons, we believe AION was not the 
mechanism of the dise edema in our 
patients. 

The most superficial layer of capil- 
laries in the disc and peripapillary 
retina is in the nerve fiber layer and 
has a preponderantly radial orienta- 
tion.** The anterior location and radi- 
al orientation of the dilated capillaries 
coupled with the frequent finding of 
nerve-fiber-layer hemorrhages in our 
patients suggested that a vasculopa- 
thy of the most superficial layer of 
capillaries was causing the disc ede- 
ma. This vasculopathy may have been 
diabetic in origin. However, Hayreh* 
described similar disc changes in four 
patients who were apparently not dia- 
betie. The Joslin Clinie’s patient popu- 
lation is composed almost exclusively 
of diabetic patients. Hence, we did not 
have a nondiabetic group to compare 
our diabetic population with. 

The differential diagnosis of edem- 
atous optic dises with good vision and 
full fields includes papilledema and 
hypertension. There was no evidence 
of either of these two processes in this 
series. It is important to rule out these 
two causes of disc edema in patients 
with juvenile-onset diabetes, because 
the appearance of the edematous dises 
in this series did not differ signifi- 
cantly from the appearance of papil- 
ledema.'*** 

The prominent, superficial, radially 
oriented, peripapillary capillaries in 
the edematous discs can be mistaken 
for NVD. If optie dise edema is not 
differentiated from NVD, increased 
intracranial pressure or uncontrolled 
hypertension may go undiagnosed, 
and unnecessary laser photocoagula- 
tion may be performed. Several clini- 
cal characteristics distinguish the cap- 
illary abnormalities of dise edema 
from NVD. Capillary abnormalities 
are associated with edema of the disc 
and surrounding retina, whereas NVD 
are usually not. The dilated capillaries 
are within the disc and retina and 
have a radial orientation; NVD are 
preretinal and follow a random 





course. >" The abnormal capillaries 
frequently are accompanied by nerve- 
fiber-layer hemorrhages, a rare find- 
ing in diabetics without hyperten- 
sion.” On angiography, they leak fluo- 
rescein primarily into the disc and 
surrounding retina, silhouetting the 
major retinal vessels against a fluo- 
rescent background in late-phase pho- 
tographs. In contrast, NVD leak fluo- 
rescein primarily into the vitreous 
cavity, obscuring the major retinal 
vessels. Awareness of these differ- 
entiating characteristics will enable 
the clinician to distinguish NVD from 
optic dise edema with or without 
simultaneous NVD and, thus, choose 
the proper course of action. 


The illustrations were prepared by Robert 
Cavicchi, ophthalmic photographer. Lawrence I. 
Rand, MD, helped prepare this manuscript. 


Nonproprietary Name and 
Trademarks of Drug 


Dextran 40-Gentran 40, LMD, Rheoma- 
crodex, Rheotran. 
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The Lens Influence on Diabetic Vitrectomy Results 


Report of a Prospective Randomized Study 


George W. Blankenship, MD 


è Fifty cases with clear lenses that were 
undergoing pars plana vitrectomy for dia- 
betic retinopathy complications were ran- 
domly assigned to either retaining. the 
lenses or to having fensectomy at the time 
of the vitrectomy. Management of the lens 
did not seem to have a major influence on 
the postoperative visual function. Howev- 
er, the aphakic cases had a higher inci- 
dence of elevated intraocular pressures 
and peripheral iris rubeosis at the six- 
month follow-up examination. The inci- 
dence of neovascular glaucoma was also 
higher in the aphakic group. 

(Arch Ophthalmol 98:2196-2198, 1980) 


Mav of the previous. reports? on 

diabetic vitrectomies have dis- 
cussed the advantages and disadvan- 
tages of lens retention after vitrecto- 
my. These earlier reports have been 
retrospective, with biased influence 
on the decision to remove or retain the 
lens at surgery. 

This article reports the six-month 
postoperative findings of a prospec- 
tive study in which a randomized deci- 
sion was made to retain or remove 
clear lenses in 50 diabetic vitrectomy 
cases. 


MATERIALS AND METHODS 


Between June 1978 and July 1979, all 
diabetic patients undergoing pars plana 
vitrectomies who had clear lenses at the 
preoperative examination were informed 
of the advantages and disadvantages. of 
lens retention after vitrectomy and the 
absence of unbiased data supporting either 
of these conditions. Fifty patients con- 
sented to participate in a randomized deci- 
sion of lens removal at the time of the 
vitrectomy procedure. 

Before the start of this study, 50 identi- 
cal, sealed, opaque envelopes were pre- 
pared, with 25 randomly containing a deci- 
sion for lens removal and the remaining 25 
containing a decision for lens retention. 
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The envelopes were mixed and numbered 
consecutively. At the start of the first 
participating patient's vitrectomy, envel- 
ope 1 was opened, and subsequent envel- 
opes were opened consecutively at the start 
of the remaining 49 vitrectomies. The lens 
was removed via the pars plana before the 
start of the vitrectomy procedure when the 
envelope contained a decision for lens 
removal. 

Information regarding the patients’ 
general characteristies, past ophthalmic 
and medical histories, best corrected visual 
functions, and ophthalmic findings with 
slitlamp microscopy, gonioscopy, fundus 
contact lenses, and indirect ophthalmosco- 
py were recorded at the preoperative 
examinations and at the six-month follow- 
up examinations. Additional data regard- 
ing the operative procedures, complica- 
tions, and findings were also recorded. All 
the information was computerized. 

An attempt was made to observe all 
patients six months after surgery, but a 
few patients were observed five months 
after surgery because of scheduling diffi- 
culties. Occasionally, the follow-up data 
were incomplete because of inadequacies 
of the examinations performed elsewhere 
or, more often, because of the inability to 
visualize structures located posterior to 
opacities in the optic axis. 

Of the 25 cases randomized for lens 
removal, 23 (92%) were available for six- 
month postoperative examinations, as one 
patient had been unavailable for follow-up 


and one eye had been removed because of. . 


neovascular glaucoma. Of the 25 cases ran- 
domized for lens retention, all were avail- 
able for six-month follow-up examination; 
however, one of the lenses had been dam- 
aged and thus removed during the vitrecto- 
my procedure. The results reported. are 
from the 23 aphakie cases and 24 phakic 
cases; however, the incidence of postvitrec- 
tomy elevated intraocular pressures and 
peripheral iris rubeosis is also analyzed, 
after excluding those cases with previtree- 
tomy iris rubeosis but including the enu- 
cleated aphakic case. Levels of statistical 
significance were obtained by Fisher’s 
exact tests. 


RESULTS 
General Characteristics and Histories 


The patients of the two groups were 
similar, with eight men and 17 women 
in the aphakic group and 13 men and 
12 women in the phakic group. The 


mean age for both groups was 42 
years, ranging from 19 to 71 years for 
the aphakic patients and 21 to 66 years 
for the phakic patients. The mean 
duration of known diabetes for the 
two groups was 19 years, with a range 
of four to 28 years for the aphakic 
patients and nine to 35 years for the 
phakic patients. Insulin injection was 
required by 96% of the aphakic 
patients and 92% of the phakic 
patients. 

The vitrectomy procedure was a pri- 
mary procedure of 16 right and nine 
left eyes in the aphakic group and 11 
right and 14 left eyes of the phakic 
group. The mean duration of de- 
creased preoperative visual acuity was 
five months for both groups, ranging 
from one through 20 months for the 
aphakie group and one through 12 
months for the phakic group. 


Preoperative Findings 

The preoperative visual acuities of 
the two groups. were almost identical 
and most frequently in the 6/90 to 
1/60 range. The best corrected preop- 
erative and six-month postoperative 
visual acuities for the two groups are 
shown in Table 1. 

The preoperative anterior segments 
were clear, but five of the cases 
assigned for lens removal and one of 
the cases for lens retention had small 
tufts of pupillary rubeosis (Table 2). 
Minor lens opacities were observed in 
six of the aphakic and five of the 
phakic eyes (Table 3). All of the [OPs 
were within an acceptable range (6 to 
30 mm Hg). 

The vitrectomy was most frequent- 
ly recommended for traction retinal 
detachments involving the macula 
(44% of the aphakic group and 36% of 
the phakic group), with the vitreous 
clear enough to allow visualization of 
the detached maculae with indirect 
ophthalmoscopy at the preoperative 
examinations. Vitrectomies were rec- 
ommended for dense, nonclearing 
vitreous hemorrhages with attached 
maculae at surgery in 36% of the 
aphakic cases and 32% of the phakic 
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cases ang for both nonclearing vit- 
reous hemorrhages combined with 
traction macalar detachments in 8% of 
the aphalic and 12% cf the phakic 
cases (Tal les 4 and 5). The remaining 
cases had-otaer diabetic problems for 
which vitrectomies were recom- 


menced. 





Operative Procedure 

All of the vitrectomies were per- 
formed through the pars plana and 
were combined with lens removal in 
the 25 cases: allocated to the aphakic 
group and the one case a_located to the 
phakic group in which the lens was 
damaged during vitrectomy. Scleral 
buckling procedures were also re- 
quired in 11 of the group allocated for 
lens removal and six of the cases 
allocated to lens retention. The proce- 
dures were usually performed without 
complications, but of the aphakic 
group, ore case had a substantial 
vitreous savity hemorrhage, retinal 
tears develeped in five cases, and 
three cases kad a combination of both 
vitreous hemorrhages and retinal 
tears. Of the cases randomized to the 
phakic group, three cases had substan- 


tial vitreous hemorrhages, six had 


development of retinal tears, one case 
had both a vitreous hemorrhage and a 
retinal tear, and one ease had lens 
damage necessitating removal at the 
end of the vitrectomy procedure. 


- Posioperative Course 


Most of the cases had uneventful 
postoperative recoveries. However, 
posteperative steroid therapy was 
required oy 12 of the ephakic group 
and ten o? the phakie group. 

The invidence of elevated IOP (31 
mm Hg er higher) for any reason 
during the six-month postvitrectomy 
period was statistically significantly 
higher (P= 0018) in the aphakic eyes, 
occurring in. 16 of these 23 -cases com- 
ive of the 24 phakic cases. 
When the five aphakic vases and one 
phakic case with preoperative pupilla- 
ry iris ruleosis were excluded and the 
enucleated aphakie case was included, 
elevated pressures occurred in 13 of 
the 20 aplakiccases and four of the 23 
phakic cases (P = 0036.. 

Most of the patients in either group 
did not require additional surgery. 
However, sceral buckling procedures 
were required by one case of each 
group, and four of the aphakie group 
required trabeculectomies. Vitreous 
cavity washout procedures were re- 
quired by one of the ephakic group 
and three of the phakiz group. Lens 
remcval was performed in these three 
phakic cases during the washout pro- 
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(23 Cases) 


Fable 1.—Visuat Acuities 
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Previtrectomy, 








Postvitrectomy, % 











Aphakic Phakic Aphakic Phakic 
Visual Acuity (23 Cases) (24 Cases) (23 Cases) (24 Cases) 
6/6-6/12 4 0 13 17. 
6/15-6/60 8 20 22 12 
6/90-1/60 52 48 17 21 
Hand movements-light percepti 22 42 
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Postvitrectomy, % 





Aphakic Phakic 





(24 Cases) (23 Cases) (24 Cases) 
Pupilfary 20 4 4 i 8 
0 0 poate: r 


Peripheral 
Obscüred 


Previtrectomy, 








Extent 
None 





—Lens Opacities 
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Table 3. 


ei, eset a taeda 
Aphakic Phakic Aphakic i Phakic 
(23 Cases) (24 Cases} (23 Cases) : (24 Cases) 


76 80 


52 21 
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Aphakic 
Clarity 


Table 4.—-Vitreous Cavity Clarity 
% % 
—_ anneren, PS 
Phakic 


Clear 56 56 
Opaque 44 44 
bscured 0 0 


(23 Cases) (24 Cases) (23 Cases) (24 Cases) 
0 21 





Postvitrectomy, 


Aphakic Phakic 












Table 5.—Macular Position 
% 


Previtrectomy, 
eee eeann nnana 
Phakic 


Position (23 Cases) (24 Cases) (23 Cases) (24 Cases) 
Attached 36 32 43 38 
Macular detachment $2 48 13 8 


Aphakic 





Paramacular de- 
tachment 


Obscured 


cedure because of either cataract 
development or an attempt +o provide 
better access to the meshwork for the 
remaining blood. 


Six-Month Postoperative Findings 


Six months after vitrectomy, the 
number of cases randomized to the 
aphakic group was reduced to 23 by 
one case requiring an enucleation and 


Postvitrectomy, % 
airiai 
Aphakic Phakic 








9 8 
46 





another being unavailable for follow- 
up examination. The number of cases 
randomized to the phakie group was 
reduced te 24, with the exclusion of 
the case having lens damage and 
removal during the primary vitrecto- 
my. 

The best corrected visual acuities 
are shown with the preoperative acui- 
ties in Table 1. The distribution of 
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postoperative visual acuities between 
the two groups fails to indicate an 
advantage of either group, with 52% 
of the aphakie cases and 50% of the 
phakie cases maintaining 1/60 or bet- 
ter vision. Unfortunately, a large 
number of cases lost light perception 
during the six months after the vitrec- 
tomy, especially in the aphakic group 
(26%). 

During the six-month postvitrecto- 
my period, opacities of the cornea and 
anterior chamber obscured visualiza- 
tion of more posterior structures. The 
incidence and distribution. of iris 
rubeosis at the six-month examina- 
tion are shown in Table 2, with a 
statistically significantly higher inci- 
dence of peripheral iris rubeosis in the 
aphakic group (P = .01). The inci- 
dence of postvitrectomy peripheral 
iris rubeosis occurring in the cases 
without previtrectomy pupillary ru- 
beosis, including the one aphakic case 
requiring enucleation, was ten (50%) 
of the 20 aphakie cases and four (17%) 
of the 23 phakic cases (P = .08). 

The six-month postoperative IOPs 
were usually within an acceptable 
range (6 to 30 mm Hg), but five of the 
aphakie group and seven of the phakic 
group had pressures below this level, 
and five of the aphakic group had 
pressures above this level. 

The incidence of neovascular glau- 
coma during the six-month postopera- 
tive period was difficult to establish 
because of the multiple causes of. ele- 
vated pressures, occasional inability to 
visualize the irises, and tendency for 
the rubeosis to regress as iris atrophy 
and phthisis occurred. Neovascular 
glaucoma was thought to have oc- 
curred in those eyes undergoing tra- 
beculectomy procedures, having six- 
month postoperative peripheral ru- 
beosis with IOPs above 30 mm Hg or 
requiring glaucoma medications, or 
those eyes that had a history of post- 
operative elevated IOPs with periph- 
eral iris rubeosis that had become 
phthisical. These criteria for neovas- 
cular glaucoma had occurred in nine 
cases of the aphakic group and four 
cases of the phakic group (P = 08). 
The incidence of neovascular glauco- 
ma occurring in the cases without 
previtrectomy pupillary rubeosis, in- 
cluding the one aphakic case requiring 
enucleation, was seven (35%) of the 20 
aphakic cases and three (13%) of the 23 
phakic cases (P = .18). 

Of the 25 cases randomly assigned 
to the phakic group, one had required 
lens removal at the end of the vitrec- 
tomy procedure and three had lens 
removals combined with vitreous cavi- 
ty washout procedures during the six- 
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month follow-up period. Cf the 21 
lenses, 13 remained clear, six had 
minor opacities, and the remaining 
two had major cataracts as shown in 
Table 3. 

The vitreous cavities were obscured 
in eight of the aphakie group and six 
of the phakic group at the six-month 
examination. The findings of vitreous 
cavity clarity are shown in Table 4 for 
the remaining cases of each group, 
with a higher incidence of residual 
vitreous opacities in the phakic eyes. 

Unfortunately, opacities cf the an- 
terior segment. and vitreous cavity 
obscured the posterior parts of the 
in numerous cases of each 
group. The presence of retinal detach- 
ment in the posterior parts of the 
fundi are shown in Table 5, with the 
maculae usually being attached. 


COMMENT 


The cases were randomly assigned 
to either having lensectomy or reten- 
tion of the lenses to eliminate biased 
differences in the two groups. This 
random assignment resulted in the 
preoperative characteristics of the 
two groups being quite similar. The 
differences between the two groups 
are not thought to be significant, 
except for the larger number of cases 
with previtrectomy pupillary iris ru- 
beosis randomly assigned to the 
aphakic group. Because of the higher 
incidence of glaucoma and peripheral 
iris rubeosis after vitrectomy in cases 
with preoperative pupillary iris rubeo- 
sis,* the postvitrectomy data on these 
findings were also analyzed after 
excluding these cases. 

The incidence of operative compli- 
cations in the two groups was unfortu- 
nately high and almost identical. This 
indicates that neither lens removal 
nor the presence of the lens substan- 
tially influenced the degree of diffi- 
culty of the operative procedure. 

Retention of the lens has been 
reported to have both a beneficial’ and 
detrimental’ effect on postvitrectomy 
visual acuity. This study, like a pre- 
vious report of cases from Miami,’ 
fails to indicate a substantial differ- 
ence of visual results between the two 
groups. The cases with poer visual 
results were usually associated with 
operative complications and/or neo- 
vascular glaucoma. A few of the cases 
with hand-movements vision at the 
six-month examination were subse- 
quently improved with vitrectomy 
washout procedures. 

Elevated IOPs occurred from sev- 
eral different mechanisms such as an 
expanding sulfur hexafluoride bub- 
ble,’ steroid medications, open-angle 





glaucoma, and meshwork obstruction 
by blood, vitreous and lens debris, and 
rubeotic vessels with secondary syn- 
echiae. In many cases, a combinetion 
of these factors were involved. The 
significantly higher incidence in the 
aphakie cases seemed to be caused by 
a lack of the protective barrier func- 
tien of the lens.’ 

The increased incidence of postvit- 
rectomy peripheral iris rubeosis'?* 
and neovascular glaucoma’ in the 
aphakie cases has been previcusly 
described and was statistically signifi- 
cant in this study. When the cases 
with previtrectomy pupillary rubeosis 
were excluded from the randomized 
groups because of their predisposition 
to these complications,’ these signifi- 
cantly higher incidences continued to 
be present. 

Cataract development in the phakic 
group was similar to that previously 
reported,’ and the two cases with 
major cataracts had other problems 
that prevented restoration of vision 
by cataract extraction. 

Anterior opacities prevented as- 
sessment of the vitreous cavity clarity 
and existence of macular attachment 
in many cases. The lens barrier quali- 
ty? often prevented vitreous opaci- 
ties from entering the anterior cham- 
ber, accounting for the higher inci- 
dence of both the aphakic vitreous 
cavities that could not be visual:zed 
but in all probability were opaque and 
the opaque phakic vitreous cavities. 

Management of the lens did not 
seem to influence the incidence of 
macular detachment, but, as previous- 
ly mentioned, this is difficult to assess 
because of anterior segment and 
vitreous cavity opacities. 
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Computerized Profile Perimetry in Glaucoma 


Anders Heiji, MD, Stephen M. Drance, MD, FRCS(C) 


© The new profile testing mode of the 
COMPETER automatic perimeter was 
clinically tested and compared with care- 
ful manual profile perimetry on the 
Tübinger perimeter. Each of 110 patients 
with glaucomatous field defects, patients 
with suspected glaucoma, and normal 
subjects had one meridian tested. All of 
the 55 patients who showed an abnormal 
resuli on the manual profile also had 
abnormal findings on the automatic test. 
Two (4%) of the profiles labeled as normal 
on initial manual perimetry were identified 
by the automatic perimeter to be abnor- 
mal, and these defects were confirmed on 
repeated manual profile perimetry. The 
automatic perimetry gave five (9%) false- 
positive results in the 53 normal manual 
profiies, thus giving a specificity of 91%. 
in two of these cases, the automatic pro- 
file indicated defects in areas where the 
manual profile appeared normal, but there 
was. abnormality in the manual kinetic 
perimetry in the affected area. The auto- 
matic profiles of the COMPETER automat- 
ic teler are accurate, sensitive, time- 
saving, and clinically useful. 

(Arch Ophthalmol 98:2199-2201, 1980) 





Tre COMPETER automatic compu- 

terized perimeter’ has previously 
been tested clinically with its original 
central test-point pattern of 64 static 
test points.” This perimeter recently 
has been modified to allow automatic 
profile perinietry. Since static profile 
perimetry is.such an important, but 
unfortunately also time-consuming, 
part of manual perimetry in glauco- 
ma, a comparison of the automatic 
profile perimetry with conventional 
profile perimetry was done. 


METHODS 


One hundred ten eyes in 110 patients 
were tested. (Only one eye was tested in 
each patient.) The. age of the patients 
ranged from 18 to 90 years, with a mean 
age-of 63 years. Patients with established 
glaucoma, patients with suspected glauco- 
ma, and normal subjects: were studied. 
They were not-selected on the basis of their 
being reliable perimetric subjects. Many 
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patients who had given inconsistent and 
unreliable responses on manual perimetry 
were included to simulate the setting of a 
glaucoma practice. 

Automatic profiles were done. on the 
COMPETER automatic perimeter, which 
is a fully automatic computerized perime- 
ter with fixed, static test points and light- 
emitting diodes (LEDs). Sixteen intensity 
levels can be obtained from each LED, so 
that two consecutive intensities differ by a 
factor of two to one (0.3 log units), The 
perimeter was originally designed with a 
central test-point pattern of 64 test points, 
but has recently also been equipped with 62 
test points arranged along a line at each 
degree from 1° to 31° on both sides of 
fixation. The sereen of the perimeter with 
the LEDs can be rotated so that any me- 
ridian of the visual field can be tested with 
a 1° resolution. The entire or selected parts 
of the meridian can be tested, but in this 
study we always plotted the profiles 1° to 
30° on both sides of fixation. 

The minicomputer of the automatic pe- 
rimeter conducts the test according to the 
test logic that has been programmed into 
it. There are several different test logics, 
but most of them use a repetitive up- 
and-down staircase method in which the 
patient’s response influences the test in 
such a way that a visible stimulus at one 
test point is followed by a fainter stimulus 
the next time that point is tested, whereas 
the intensity of a nonvisible stimulus will 
be increased at the next presentation. The 
stimuli are presented in a randomized, 
nonpredictable sequence. Fixation is 
checked by projecting a stimulus to the 
blind spot of the eye at random inter- 
vals. 

The test logic in this study had the 
following characteristics: The test started 
at four test points at a level that is supra- 
liminal even for most elderly patients. The 
testing in each of these four points contin- 
ued, with the stimuli exposed in random 
order, until the test process had changed 
sign (from positive to negative: or from 
negative to x) three times in each point. 
This means that the patient would usually 
go froma perceived intensity level to a 
fainter level and to a nonvisible one, then 
back again to a visible stimulus, the inten- 
sity of which was subsequently decreased 
until it was no longer visible. This makes 
allowance for one “blunder” from the 
patient at each test point, so that if, for 
example, he does not respond to a stimulus 
that is actually suprathreshold, he will still 
get to his threshold zone before the thresh- 
old is determined. Once the thresholds at 
these four initial points were determined, 
they were transferred to the neighboring 
points of the meridian and used as starting 
levels for the test process at these points. 
Each of these neighboring points was then 
tested until the first change of sign. The 
last-perceived intensity level (i,) of the 
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point in question then was compared with 
the threshold of the neighboring point (im) 
from which the starting level was derived. 
If this difference was one intensity step or 
less ({7,, - im] < 1), i, was accepted as the 
threshold. Otherwise, the testing continued 
until two more changes of sign (three 
altogether) had taken place. As soon as a 
threshold was determined, it was transfer- 
red and used as a starting level of a 
neighboring point. When all test points 
between 1° and 20° from fixation were 
tested, the sequence was stopped for the 
correcting lens to be removed before the 
meridian between 21° and 30° was tested. 
The test was designed in this way to 
eliminate disturbances from the rim of the 
correcting lens. When the meridian had 
been completed, the resulting profile was 
printed out as shown in Fig 1. 

In this study, the background illumina- 
tion was 1.0 candella/sq m, with a stimulus 
duration of 0:5:s and maximum permissible 
reaction time of 2.0 s. 

With the automatic perimeter, a selected 
meridian was tested in each patient from 
1° to 30°, every degree on both sides of 
fixation. Automatic profiles with a fixa- 
tion quotient of less than 0.15, ie, where the 
patient had responded to more than 15% of 
the stimuli exposed in the blind spot (indi- 
cating unreliable fixation), were discarded. 
In such cases, the patient was reinstructed 
and tested again. The same meridian had 
been tested previously by careful manual 
profile perimetry on the Tübinger perime- 
ter, usually with the 10-minute target and 
always with a background illumination of 
10 apostilbs. The automatic and manual 
profiles were then interpreted and com- 
pared. 

The automatic profile was considered to 
be abnormalif one or more of the following 
criteria were fulfilled: (1) any maximal 
luminosity defect (absolute) other than the 
physiological. blind spot; (2) a narrow, 
sieve-like depression of sensitivity with a 
width of 1° or 1° in its deepest part and 2° 
or more in its shallower part, with a depth 
of at least four intensity levels (1.2 log 
units) compared with the surrounding area 
of the profile (if the depression was located 
in the angicscotoma area about 14° to 16° 
from fixatien above or below the blind 
spot, a depth of five intensity levels was 
required [Fig 2]); (8) a steep-sided, 
punched-out depression of sensitivity with 
a width of at least 2° and a depth in at least 
2° of three er more intensity levels (0.9 log 
units) as compared with the immediate 
surrounding area; (4) a broader and more 
shallow depression surreunded on both 
sides by points with a higher sensitivity 
and a minimum depth, in its deepest part, 
of three or more intensity levels (0.9 log 
units); (5) a much steeper slope than the 
expected nermal slope. 

The manual profiles were interpreted in 
a similar but more general way, as is 
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usually done in clinical practice. The scoto- 


mas were at least 0.5 log units in depth. 
The classification of the manual profile 
was facilitated by the fact that we usually 
had access to several profiles through the 
same area with kinetic fields plotted on 
many occasions. 

If there was a discrepancy between the 
manual and automatic profiles, the patient 
was retested on the Tübinger perimeter. 
This was first done with the technician’s 
not having access to previous test results, 
then information on the discrepancy was 
provided and, if necessary, further control 
perimetry was performed in the area of the 
discrepancy. Agreement between manual 
and automatic profile perimetry existed 
when both methods showed a disturbance 
in the same area or when neither showed 
any abnormality. 


RESULTS 
Sensitivity 


Of the 55 profiles that were classi- 
fied as abnormal on manual perime- 





try, the automatic profile also gave an 


abnormal result in 55 cases (100%). 
The automatic profile further picked 
up two defects in the 55 cases that 
were labeled as “normal” on the initial 
manual perimetry, but repeated man- 
ual perimetry, as described previously, 
confirmed the defects that were 
detected by the computerized perim- 
eter. In both these cases, ihe defects 
were narrow but deep. 


Specificity 


The automatic profile indicated a 
false-positive result in five fields of 
the 58 (9%) that were normal on the 
manual profiles even on retesting, 
which gave a specificity of 91%. In all 
of these false-positive results, the 
defect in the manual profile was 
small. In two of these cases, the auto- 
matic profile indicated defects in 
areas where the manual profile did 
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Fig 1.—Automatic profile through blind spot in normal eye. Degrees from fixation are 
shown on X axis; 1 corresponds to 10°, 2 to 20°, etc. Intensity level is shown: on Y axis; 
higher number means lower intensity and threshold (0 means no response te maximum 
luminosity stimulus). Difference between any two consecutive levels is two to one. 


Foveola was not tested. 








not show any defect but where the 
fields were abnormal on manual 
kinetic perimetry of the same area. 


Test Time 


The average real test time per auto- 
matic profile, excluding time for seat- 
ing the patient or instructing kim as 
to the test, was 8 minutes 25 s. 


COMMENT 


The results of any comparative 
study between two methods of testing 
must depend on the patients used in 
the study. If only dense and extensive 
defects are compared, the sensitivity 
of the method will be higher than if 
only subtle defects on manual perime- 
try are submitted to the automatic 
test. Our study consisted of defects of 
various sizes (the material was col- 
lected in a more or less consecutive 
order), but profiles with large defects 
were avoided and therefore the major- 
ity of the glaucoma patients had small 
defects. Sixty percent of the profiles 
in these cases showed at least one 
point with a maximum luminosity 
defect. to the 10-minute stimulus of 
the Tübinger perimeter, and there- 
fore 40% of the abnormal glaucoma- 
tous manual profiles showed only rela- 
tive defects (Fig 3). This contrasts 
with the result of the automatic test. 
All profiles that had at least one point 
with an absolute defect in the manual 
profile had at least one such point in 
the automatic profile alse, whereas 
65% of the profiles with only relative 
defects in the manual profiles had at 
least one point with an absolute defect 
in the automatic profile. Although the 
automatic profiles usually were some- 
what. less smooth than the manual 


Fig 2.—Automatic (left) and manual (right) profile from eye with deep and narrow 


scotoma. 
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Fig 3.—Automatic (left) and. manual (ri 
with general depression of sensitivity. 


ones, the scotomas often were deeper 
and more»clear-cut on automatic test- 
ing, white has been previously docu- 
merted,’" It-was also not uncommon 
in areas catside the main disturbance 
of the manual profile for the automat- 















the stimuli might decrease the 
tendency to faulty fixation,’ and this 
should fxeilitate the detection of 
small, sieve-like scotomata. Another 
contributing factor may be that con- 
trast sensitivity sometimes decreases 
during ome and the same automatic 
test. session and is most common in 
pathologieal fields especially close to 
disturbed areas in the visual field. 
The rules used for the interpreta- 
tion of the automatic fields are arbi- 
trary but based on clinical experience. 
In those cases in which the automatic 
perimetry, showed indefinite, vague 
changes, ihe manual profiles usually 
showed areas of increased scatter and 
irregulariiies. The shape of the auto- 
matic anc the manual profiles cannot 
be expected to be exactly the same. 
The automatic perimeter uses larger 
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but fainter stimuli and a lower back- 
ground illumination. These factors 
should result in smaller threshold dif- 
ferences from the center: to the 
periphery and therefore a flatter slope 
in the automatic than in the manual 
profiles. Meaningful, but not exact, 
comparison of the shape of the pro- 
files can be made. A comparison in the 
present study showed a high degree of 
similarity in 70%, a reasonable simi- 
larity in 19%, and larger differences in 
11% (including false-positive results 
and fields missed on one of the meth- 
ods). 

The patients’ acceptance of the 
method was good. Most patients pre- 
ferred it to manual profile perimetry 
and stated that the temptatien to look 
for the stimuli was not nearly as great 
as in manual perimetry, because they 
could not anticipate the location of the 
stimuli. 

The automatic profile testing adds a 
new dimension to the COMPETER 
automatic perimeter and inc#eases its 
versatility. The profiles can be used 
together with the central test pat- 
tern’ either in selected meridians, 
such as the oblique meridiar, or they 
can be used to cut through areas that 
look suspicious in the automatic cen- 
tral field. The latter procedure was 
used in our previous study on the 
central test pattern.‘ We then found 
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that in almost all eases doubtful 
defects could be confirmed, and false- 
positive responses could be recognized 
by plotting an automatic profile 
through the areas that were suspicious 
in the central field display. All three 
defects that were missed by the auto- 
matie central pattern in that study 
were identified on automatic: profile 
perimetry. 

The automatic computerized pro- 
files of the COMPETER are accurate, 
sensitive, time-saving, and clinically 
useful. If the automatic central test 
pattern of this perimeter is used with 
computerized profile testing, the de- 
gree of detection of early glaucoma- 
tous defects is high and approximate- 
ly as accurate as that of well-per- 
formed manual perimetry. If automa- 
tion will make profile perimetry more 
readily available in the future, it will 
lead to better perimetry in the major- 
ity of clinies and offices and will lead 
to improved management of the glau- 
comas. 
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Fundal Abnormalities of Gaucher’s Disease 


David G. Cogan, MD; Fred C. Chu, MD; John Gittinger, MD; Lawrence Tychsen, MD 


è The evidence for cherry-red maculas 
in Gaucher's disease is questionable, but 
in occasional patients, scattered white 
spots in and on the retina appear to be 
characteristic. These white spots consist 
of clusters of swollen histiocytes (Gau- 
cher cells). 

(Arch Ophthalmol 98:2202-2203, 1980) 


The periodical and textbook litera- 
ture contains repeated reference to 
a cherry-red spot in the retina of 
patients with Gaucher’s disease. The 
twofold purpose of this article is first 
to question the validity of the cited 
cases and, second, to describe discrete 
white spots in, or on, the retina as an 
occasional characteristic of this dis- 
ease. 

To our knowledge, the following 
three citations comprise the basis for 
the belief that a cherry-red spot occurs 
in Gaucher’s disease. First, at a meet- 
ing of the Viennese Ophthalmological 
Society in 1952, Eyb' demonstrated 
“perimacular retinal degeneration 
similar to amaurotic idiocy of Tay- 
Sachs” in a 31-year-old boy with 
alleged Gaucher’s disease. No further 
documentation of the case was in- 
cluded, nor consideration of other pos- 
‘sible causes for a cherry-red. spot. Sec- 
ond, Glasgow’ described a 21-year-old 
woman with progressive myoclonus. 
She was found at the age of 8 years to 
have “retinal changes typical of Tay- 
Sachs disease, but with no evidence of 
mental deterioration.” Foamy cells 
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were found in the bone marrow and 
thought to be compatible with Gau- 
cher cells, although, as Glasgow states, 
a positive diagnosis could not be made 
on this basis alone. The cherry-red 
spot was still present at the age of 21 
years. At this time, she had leg pains 
and a spontaneous fracture of the left 
femur. The state of the spleen was not 
described. Third, Tyler is cited** as 
having observed a cherry-red spot in a 
20-year-old woman believed to have 
Gaucher’s disease. The patient’s sister 
died at 15 months with “retinal 
changes characterizing Tay-Sachs dis- 
ease.” This patient was prebably the 
same one as described by Glasgow." 
In none of these two (or three?) 
cases is the clinical evidence sufficient 
to support or to deny the diagnosis of 
Gaucher’s disease, nor to differentiate 
the cases from other causes of a cher- 
ry-red spot. In retrospect, it seems 
possible that they may have been 
instances of the cherry-red spot-myo- 
clonus syndrome® of neuraminadase 
deficiency.’ In general, any diagnosis 
of what-is now classified as Gaucher's 
disease may be suspect unless con- 
firmed by demonstration of a gluco- 
cerebrosidase deficiency in WBCs, 
fibroblasts, or histiocytes since there 
is so-much overlap in clinical signs. 
Only since 1965 has this method for 
diagnosis been available.* We: have 


had the opportunity to see 42 patients 
and review the records of nine others 


who have been seen at the National 
Institutes of Health (NIH), Bethesda, 
Md, in recent years. In none has a 
cherry-red spot been seen. 

On the other hand, three patients, 
two in the NIH series and one from 
Barnes Hospital, St Louis, had white 
spots in the fundus that were suffi- 
ciently unusual to suggest an associa- 
tion. These spots are similar to those 
that were described by Uene et al in 


an 8-year-old Japanese boy with 
Gaucher’s disease and that were found 
at autopsy to correspond to “polymor- 
phonuclear giant cells” within and on 
the surface of the retina. These cells 
were large and stained positively for 
glycolipid and acid phosphatase. The 
authors refer to “punctate white 
spots” having been noted clinically by 
Yanagida,’ Matsumoto,” and Tokuda 
and Hirose™ in Japanese journals not 
available to us, but no previous histo- 
pathologie studies had been per- 
formed and no similar clinical reports 
were found in non-Japanese patients. 
The three patients in whom we have 
seen such spots would be classified as 
having the juvenile or subacute neu- 
ronopathie type of Gaucher’s disease. 


REPORT OF CASES 


Case 1.—A 13-year-old white boy, the 
child of unrelated, non-Jewish parents, 
developed an enlarged spleen at the age of 
3 years. One sibling had died at the age of 
12. years with a diagnosis of Gaucher's 
disease. 

At 1 year of age, he bruised easily. At 4 
years, he was anemic and had thromdocy- 
topenia (20,000 platelets per milliliter), A 
massive spleen was removed and found to 
be laden with engorged histiocytes. At 6 
years, he began having recurrent crises of 
bone pain, and at 8 years he had dyspnea, 
cyanosis, clubbing of the fingers, and easy 
fatigability.. At. 11 years, spontaneous 
femoral fractures (aseptic necrosis) devel- 
oped that healed poorly. The glucocergbro- 
sidase content of his WBCs was 30% of 
normal. His serial ophthalmologic exami- 
nations began at that time. 


` The eyes showed normal acuity and full 


fields by confrontation. The eye move- 
ments, to be described in a separate com- 
munication, were similar to those of ccular 
motor apraxia. Both fundi showed ten to 15 
discrete white spots randomly distributed 
in the posterior fundus, especially along 
the inferior vascular arcades (Fig 1). The 
spots varied in diameter from just visible 
to approximately 0.1 mm and were situated 
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Fig 1.~Case 1. White spots along inferior 
retinal vessels. At least one spot overlies a 
vein. 


in the superficial retina or on the surface of 
the retina. Several covered the retinal ves- 
sels. The disce and retinal vessels were 
normal. 

Cask 2.—An 18-yearsold white woman 
was first examined by one of us (J.G.) at 
Barnes Hospital. Abdominal swelling had 
been meted at 1 year of age. A splenectomy, 
done at 19 months, led to the diagnosis of 
Gaucher's disease. Bone marrow aspira- 
tions showed foamy histiocytes compatible 
with Gaucher's disease. Severe epistaxis at 
4 years necessitated Hospitalization and 
blood transfusions. Her s bsequent course 
was characterized by episodes of upper 
respiratory tract infections, bronchopneu- 
monia, recurrent epistaxis, persistent hep- 
atomegaly, and increasing kyphosis. 
Roentgenograms showed the Erlenmeyer 
flask deformities of the distal portions of 
the femurs and radiolucencies of the proxi- 
mal phalanges. Her intelligence quotient at 
age 18 years was 71. 

The only noteworthy abnormality in the 
eyes was. the presence of several diserete 
white spots situated superficially in or on 
the retina of both eyes Fig 2). The largest 
measured approximately 500 um and over- 
lay a blood vessel. The patient’s visual 
acuity was normal. 

Cast 3-A 64-year-old bey of Dutch- 
English ancestry was incidentally noted to 
have hepatosplenomegaly at 1 year of age 
while hospitalized for a hernia repair. 
Gaucher cells were found in a bone marrow 
aspirate and the glucacerebrosidase level 
was elevated in WBé€s. A liver biopsy 
specimen showed interstitial and peripor- 
tal fibrosis. By the age of 3 years, multiple 
fractures of ‘the long bones and a hypo- 
thrombocytopenia had developed. The 
spleen was removed. 

At the present examination, the patient 
was confined to a wheelchair because of the 
fractures. He was of norma! intelligence. 
Conspicuous abnormalities on general 
physical examination were clubbing of the 
fingers, cyanosis, and massive hepatomeg- 
aly. The horizontal saceades were full but 
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Fig 2.—Case 2. Discrete white spots in or 
on retina similar to those depicted in pre- 
vious case. 


abnormally slow and accompanied by an 
upward arcuate movement with the blink 
reflex. Rotation in the dark (vestibular 
ocular reflex) was associated with contra- 
versive deviation of the eyes. The pursuit 
and optokinetic responses were normal. 
The visual acuity was 20/15 bilaterally. The 
central fundi were somewhat grayer than 
would be expected for a sandy-haired 
youth but certainly not opaque as in a 
“cherry-red” fundus. Most notable were 
the white spots situated on or in the super- 
ficial layers of the retina of both eyes, 
Some of these overlaid the retinal blood 
vessels. Those in the right eye were most 
numerous and had an arcuate distribution 
just temporal to the macula (Fig 3). In the 
left eye, the spots were fewer and showed 
no such distribution. Less conspicuous were 
punctate yellow spots in the subfoveal 
region, These latter are believed to be 
nonspecific alterations in the pigment epi- 
thelium. 


CONCLUSION 


The claims for a cherry-red spot in 
Gaucher's disease seem insufficient in 
view of the large number of patients 
whose eases we have reviewed without 
finding such changes and in view of 
the fact that the cited cases antedated 
the biochemical means for estab- 
lishing the diagnosis. It is true that 
one of our three patients had an unu- 
sual grayness of the central fundus, 
but this would not be confused with a 
“cherry-red spot.” On the other hand, 
the occasional occurrence of discrete 
white spots seems established in view 
of the several cases in which these 
have now been observed. These white 
spots are situated in the superficial 
retina or on the retina and do not 
resemble in their course or appearance 
cotton-wool spots or other fundus 
abnormalities. In one of our patients 
and in the patient described by Ueno,’ 


Fig 3.—Case 3. White spots in right eye 
having arcuate distribution temporal to 
macula. Some of these spots overlie reti- 
nal blood vessels. Central fundus in this 
eye was somewhat gray but not opaque. 


the white spots were distributed in an 
arcuate pattern temporal to the macu- 
la. To our knowledge, they have been 
observed to date only in Gaucher’s 
disease, specifically the juvenile 
form. 


John Barrenger, MD, permitted access to the 
large series of patients èn his service at the 
National Institutes of Health. 
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Saccades With Lied Downward Gaze 


Henry 5. Metz, MD 


è Fourteen patients with monocular 
limitation of downward gaze had vertical 
saccadic velocity measurements. Patients 
with orbital floor fracture and endocrine 
ophthalmopathy were excluded from the 
group. In four cases (29%), the difference 
between upward and downward saccadic 
velocities was 20% or less. These patients 
were not thought to have any evidence of 
inferior rectus muscle paresis. In ten 
cases (71%), the difference between 
upward and downward saccades varied 
between 46% to 275% (average, 115%), 
upward saccades being more rapid in 
each case. These cases were all believed 
to have moderate to great inferior rectus 
muscle palsy. In one subject with a tido- 
caine hydrochloride-induced inferior rec- 
tus muscle palsy, upward saccades were 
135% faster than downward saccades. 
These findings were compared with those 
in patients with monocular limitation of 
elevation, and the surgical management 
was reviewed. 

(Arch Ophthalmol 98:2204-2205, 1980) 


Although monocular downward-gaze 
limitations are infrequent, they 
can be caused by innervational fac- 
tors, restrictions, or a combination of 
these causes. Innervational factors 
include third-nerve palsy, isolated 
inferior rectus muscle palsy (for 
example, secondary to diabetes or an 
orbital floor fracture with damage to 
the inferior rectus muscle or its nerve 
supply), or supranuclear causes (eg, 
progressive supranuclear palsy). Re- 
strictions could include endocrine oph- 
thalmopathy, orbital floor fracture 
with tissue entrapment, excessive 
resection of the superior rectus mus- 
cle, or sear tissue superiorly. 
Appropriate management strategy 
requires knowledge of the forces 
available to move the globe downward 
and the presence of mechanical re- 
strictions that limit downward gaze. 
The forced duction test, performed in 
the office or before surgery in the 
operating room, provides information 
about restrictions. We have used ver- 
tical saccadic velocity determinations 
in a group of patients with monocular 
limitation of downward gaze to assess 
the active force available to move the 
eye downward. 
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PATIENTS AND METHODS 


Fourteen patients with unilateral limita- 
tion of downward gaze as the only motility 
defect were observed (Fig 1). The limita- 
tion varied from mild to great. Cases with 
orbital floor fracture or endocrine ophthal- 
mopathy (as determined by clinical, labora- 
tory, and roentgenographic findings) were 
excluded from the study. 

One normal subject had lidocaine hy- 
drochloride injected into the inferior rectus 
muscle using an electromyographic needle 
electrode for control. 

Vertical saccadic velocity was measured 
by electro-oculography. Saccades were 
made by voluntary eye movements be- 
tween 20° upward and 10° downward. 
Upward and downward movements were 
of equal amplitude, with the measured eye 
used for fixation. Miniature skin electrodes 
placed centrally on the brow and on the 
lower lid with an indifferent electrode 
temporal to the lateral canthus were used 
for recording vertical eye movements. 

Modified rectilinear ink writers, amplifi- 
er, preamplifier, direct nystagmus coupler, 
and nystagmus velocity coupler were used 
for electro-oculographic recordings. The 
eye-position channel had a bandwidth of 0 
to 10 Hz. The gain was 0.6 mV/m. The 
velocity channel had a bandwidth of 2.2 to 
10 Hz with a gain of 5 pV/em. 

The deviation in primary gaze was deter- 
mined by prism and cover test measure- 
ments. Limitations of downward gaze were 
graded as mild (rotation up to 25° to 30° 
downward), moderate (rotation from 10° to 
25° downward), and great (< 10° of down- 
ward rotation). 


RESULTS 


Of 14 patients, only one did not have 
a vertical deviation in the primary 
position. The hypertrophia varied from 
4 PDs to 48 prism. Downward gaze 
limitation was mild in two patients, 
moderate in ten patients, and great in 
two patients. 

The patients could be separated into 
two groups, depending on the differ- 
ence between upward and downward 
saccadic velocities. There were four 
cases in the first group, with upward 
saccades 0% to 20% faster than down- 
ward saccades (average, 8%) (Fig 2). 
These patients were not considered to 
have any inferior rectus musele weak- 
ness (previous determinations in our 
laboratory have shown that up to a 
20% difference in saccadic velocities 
may be found with our technique in 
normal subjects). The deviation in pri- 
mary gaze averaged 17 PDs of hyper- 
trophia. Downward gaze showed mild 
to moderate limitation. 

Of the four patients in this group, 
one was too young to have active force 
generation studies. The other three 
patients all had active force measure- 





Fig 1.—Limitation of depression, right eye, 
on attempted downward gaze. 
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Fig 2.—Vertical saccadic velocity. Upward 
(u) and downward (d) saccades are 
approximately equal in velocity, suggest- 
ing absence of inferior rectus muscle pa- 
resis. Upper tracing is eye position, lower 
tracing is peak velocity. 


ments downward that were equal to 
those upward, indicating good inferior 
rectus muscle function. 

Two patients did not have surgery, 
one because of a small vertical devia- 
tion (4 PDs) and the other because 
only a- phoria was present. The other 
two patients had a superior rectus 
muscle recession and inferior rectus 
muscle resection. The vertical devia- 
tion was eliminated, and infraduction 
showed great improvement in both 
cases. 

In the second group, upward sac- 
cades were 46% to 275% faster than 
downward saccades (average, 115%) 
(Fig 3). These patients were all consid- 
ered to have inferior rectus muscle 
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y. Upward saccades (u) are much more tapid than 
saccades (f), suggesting marked inferior rectus muscle paresis. Upper 
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PEs of hypertrophia. Down- 
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patients in this group, one 
young to have active force 
gen n studies. This test was not 
done in three patients. The remaining 
six patients all had moderate to 
marked redaction in downward active 
force of the involved eye, consistent 
with inferier rectus muscle paresis. 
Three paiients in the entire group 
were unavailable for fcllow-up obser- 
vation. One did net have surgery 
beeause of absence of a substantial 
vertical deviation. One patient had a 
7 rectus muscle recession-resec- 
1, esulted ina considerable 
remaining deviation-ard no improve- 
ment in downward gaze. The remain- 
ing five patients all had transposition 
of the medial and lateral rectus mus- 
cles inferiorly. The deviation in pri- 
mary gaze was brought to less than 
10 PDs in all cases. Medest improve- 
ment was noted in dcwnward gaze, 
although downward rotation re- 
mained limited. 

The one» subject. with lidocaine- 
indueed inferior rectus muscle palsy 
had upward saccadie velocity 135% 
faster thanulownward saccadic veloci- 
ty. The inferior rectus muscle palsy 
was documented by electromyograph- 
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ic results and by great reduction of 
active force downward shown on the 
active force generation test. 


COMMENT 


Ten of the 14 patients studied (71%) 
had evidence of inferior rectus muscle 
weakness, while only four patients 
had downward gaze limitations that 
were attributed to mechanieal restric- 
tions. As noted in patients with third- 
nerve palsy, inferior rectus muscle 
paralysis, even with intact superior 
oblique muscle function, is sufficient 
to cause limitation of downward 
gaze. 

Burian and von Noorden’ found 
that paralysis of both depressor mus- 
cles of one eye rarely occurs. When 
seen, it has been congenita! in origin. 
They indicate that mechanical causes 
that interfere with depression of the 
eye must be excluded. One patient was 
seen in whom limited downward gaze 
occurred after surgical exploration of 
a mucocele of the frontal sinus, with 
subsequent extensive scarring of the 
upper part of the fornix. 

Orbital floor fracture has produced 
a mechanical restriction of depression, 
and endocrine ophthalmopathy can 
produce the same limitation, although 
it is an unusual finding. Excessive 
resection of the superior rectus muscle 
can also result in downward gaze re- 
strictions. L. Wergeland, MD, de- 


scribed a patient with an orbital lym- 
phangiome whose major limitation of 
ocular motility was a monocular re- 
striction of downward gaze (oral com- 
munication, January 1980). 

Monocular limitations of elevation 
were infrequently found to be caused 
by supericr rectus muscle weakness 
(27% of cases)? Although monocular 
limitation of depression of the globe 
may be sean less often than elevator 
limitation, a greater percentage of 
cases in this series (71%) had evidence 
of rectus muscle weakness than of 
mechanical restrictions. This suggests 
that restrictions in the superior part 
of the orbit are probably less common 
than those in the inferior portion of 
the orbit. _ 

Roper-Hall and Burde’ reported 
monocular; isolated, inferior. rectus 
muscle palsy in 19 patients with atypi- 
cal third-cranial-nerve disease. Cooper 
and Greenspan‘ found one. case of 
congenital absence of the inferior rec- 
tus muscle. They had reviewed seven 
similar cases from the literature. The 
clinical findings were the same as 
those for inferior rectus muscle pal- 
sy ee 





When inferior rectus muscle paresis _ 
occurred as a result of an orbital floor — 
fracture, downward saccadic velocities “ 
were noticeably reduced.’ 

The treatment suggested for inferi- 
or rectus muscle paralysis (without 
superior restrictions) is a complete 
tendon transposition of the medial 
and lateral rectus muscles to the inser- 
tion of the inferior rectus muscle. 
Dunlop*’ reported that this worked as 
well as the superior transposition used 
for double elevator palsies. Cooper and 
Greenspan’ reported that up to 50 
prism diopters of vertical deviation 
may be corrected with this procedure, 
but depression remains poor. 


Lidocaine hydrochloride injection using an 
electromyographic needle electrode was per- 
formed by Alan Scott, MD. 
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Misdirection Revisited 


A Critical Appraisal 


of Acquired Oculomotor Nerve Synkinesis 


Frederick E. Lepore, MD, Joel S, Glaser, MD 


® Two patients exhibiting “primary” 
oculomotor misdirection caused by intra- 
cavernous mass lesions, and a third boy 
with transient oculomotor synkinesis after 
migrainous ophthalmoplegia provide 
background for a reassessment of the 
currently accepted explanation of anoma- 
lous synkineses subsequent to oculomo- 
tor nerve palsies. The hypothesis -of 
peripheral misdirection of regenerating 
motor axons is inconsistent with these 
clinical observations, and an alternate 
mechanism is suggested, based on con- 
cepts of ephaptic neuronal transmission 
of impulses or on chromatolysis-induced 
reorganization of nuclear synapses. 

(Arch Ophthalmol 98:2206-2209, 1980) 


Based on Lipschitz’s' theory that 

anomalous synkinetic facial move- 
ment after Bell's palsy was due ‘to 
misdirected regenerated peripheral 
nerve fibers, it was Bielschowsky* who 
stated that after trauma, 


in the course of healing, some of the nerve 
fibers which proceed from the central part 
of the trunk of the third nerve do not find 
their original sheaths in the: peripheral 
part of the nerve but go astray, so that 
they arrive at muscles to which they do not 
belong. It seems that the nerve fibers in 
the course of healing prefercertain “routes” 
for growing in the wrong sheaths, so that in 
the majority of cases the impulse to- look 
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down and in produces the strongest contrac- 
tion of the levator of the upper lid. 


This concept of “misdirected” nerve 
fibers. is widely accepted and has 
assumed an air of validity through 
repetition in numerous textbooks and 
clinical reports. Walsh stated that 
“when the third nerve regenerates, 
there are more fibers than were origi- 
nally present in the nerve. These 
axons are invariably misdirected.” 

We take exception to this mechanis- 
tie concept of aberrant peripheral 
regeneration and present here the 
clinical details of three cases—two 
patients. with chronic cavernous sinus 
masses who never experienced acute 
third nerve palsies but nevertheless 
demonstrated “misdirection syn- 
drome,” and a young boy had migrai- 
nous ophthalmoplegia with a tran- 
sient pseudo-Graefe lid retraction 
sign, 

These three cases and others 
reported in the recent literature** rep- 
resent primary aberrant regenera- 
tion, a phenomenon not suited to the 
concept of peripheral misdirection and 
for which alternative explanations 
must be proposed. Throughout this 
report, the distinctive pattern of syn- 
kinetic oculomotor mcvements will be 


termed “associated movements” rath- 


er than “aberrant regeneration,” 
which implies a particular mechanism 
of third nerve self-repair yet to be 
conelusively established. 


REPORT OF CASES 


Case 1.—A 3-year-old boy was examined 
Jan 12, 1972, with a complete left third 
nerve palsy of acute onset. This had been 


preceded the night before by several hours 
of headache, nausea, and vomiting. At the 
onset of the third nerve palsy, the boy 
otherwise felt well. and was eating and 
playing. Examination showed complete 
left ptosis, limitation of adduction, eleva- 
tion and ‘depression of the left eye, and a 
large and sluggishly reacting left pupil 
(Fig 1). Results ‘of neurologic examination 
were otherwise unremarkable, as was a 
plain skull roentgenographie series. In the 
absence of other signs or symptoms, no 
further investigation was undertaxen. 
Within two weeks, the oculomotor nerve - 
palsy was distinctly improving, and wichin: 
five weeks, there were no residual defects 
in eye movement or pupil function. The 
child was reexamined in November 1972, at 
which ‘point. typical pseudo-Graefe lid 
retraction was seen in downward gaze (Fig 
2). Reexamination three: and six months 
thereafter showed completely normal eye 
movements with disappearance of the 
pseudo-Graefe lid phenomenon. 

In October 1978, the patient again had 
headaches ‘and vomiting, relieved by the 
onset. of a recurrent complete left third 
nerve. palsy, which again showed rapid 
recovery. within’ six weeks. Thirteen 
months thereafter, after a severe midfron- 


_ tal headache, a third episode of complete 


left third nerve palsy ensued. Complete 
recovery occurred within. three weeks. 
Since that time, the boy has been reexam- 


‘ined on numerous occasions with no fur- 
ther neuro-ophthalmologic findings (Pig 


3). The child continues to have recurrent 


: headaches, nausea, and vomiting and some 


car sickness. Family history for migraine is 
negative. We have concluded that this syn- 
drome of reeurrent benign third nerve 
palsies with rapid recovery represents oph- 
thalmoplegic migraine. 

A transient pseudo-Graefe sign was 
documented subsequent to an episode 
of ophthalmoplegic migraine. If lid 
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retraction oa downward gaze is 
caused by aberrant misdirected pe- 
ripheral meter fibers of the oculomo- 
tor nerve, how could this phenomenon 
spontaneeusl” reverse? 

Cast. 2.~A 6-year-old man experienced 
insidious horigental diplopia and an iso- 





Examinatior in March 1977 showed 
normal visual .cuity and Geldmann visual 
fields. The lef. pupil was slightly larger 
than the right and was sluggishly reactive. 
Thers was limetation of movement of the 
left eye in a” fields of gaze, especially 
upward. Left id ptosis was present, but 
this Hid retracted.on depression and adduc- 
tion of the lefteye. Forced ocular ductions, 
fundus exammation, and cranial nerve 
assessment were all normal. Complex 
motion tomography showed undercutting 
of the left anterior clinoid process. Compu- 
terized tomography (CT) demonstrated a 
well-eireumsacr bed focal area of increased 
density in thewegion of the left cavernous 
sinus, associated with a small area of hy- 
perestosis, Cerebral angiography demon- 
strated encasement of the intracavernous 
portion of the left internal carotid artery, 
complete wit abnormal feeding vessels 
and a “tumor’stain”; these findings were 
consistent wh a left cavernous sinus 
meningioma. 

Examination in September 1979 showed 
limitation in all fields of gaze in the left 
eye, especially upward, and typical lid 
retraction ox attempted adduction or 
downward gase (Fig 4). 

This patient demonstrates the typi- 
cal pseuco-Graefe phenomenon 
caused by = meningioma of the left 
cavernous snus, This would seem to 
be an insidiously progressive misdi- 
rection synerome, with no history of 
an acute ocelomotor nerve palsy. 


Case 3-A “2-year-old man eame to us in 
1974: with a = x-month history of painless 
horizontal dowble vision, with fusion in the 
primary position, Examination showed an 
acuity of 20/20 in the right eye and 20/40 
in the left.ewe; visual fields were normal. 
There was 3mm of proptosis of the left 
eye, with lircitation of movement in all 
fields of gaze. The left pupil was 0.5 mm 
smaller than the right and reacted slug- 
gishly to ligh:; the left pupil did not dilate 
with 1% hydé-oxyamphetamine hydrobro- 
mice, while the right dilated. On downward 
gaze, the lef upper eyelid retracted (Fig 
5). Assessmext of other cranial nerves was 
unvemarkabl-«. 

Complex motion tomography demon- 
strated undercutting of the left anterior 
clineid process and an indistinct lateral 
border of thedeft superior orbital fissure. A 
CT sean showed a well-cireumseribed mass 
lesion consistent with a left intracavernous 
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Fig 1.—Acute left oculomotor nerve palsy, 
Jan 12, 1972, at age of 3 years. Pupil is 
dilated ard sluggish. 





Fig 2.—Pseudo-Graefe lid retraction in 
gaze downward and to right (to), straight 
downward (center), and downward and 
left (bottom). Ocular ductions were other- 
wise normal (November 1972). 


aneurysm, confirmed by kinetic radionu- 
clide sean showing a lesion that filled in the 
early arterial phase, consistent with an 
intracavernous aneurysm.’ 

Reexamination two years ‘thereafter 
demonstrated persistence of eye-move- 
ment abnormalities on the left side, includ- 
ing the pseudo-Graefe sign. 

The pseudo-Graefe lid sign was 
seen in association with an insidiously 
progressive third nerve palsy caused 
by intracavernous aneurysms, with no 
history of pain or acute o¢ulomotor 
nerve palsy. 


COMMENT 


Our cases 2 and 3, along with the 
meningiomas reported by Schatz et al 
and by Boghen et al, are considered 
examples of “primary aberrant third 
nerve regeneration,” seen typically 
with meningiomas principally in the 
cavernous sinus. By “primary” is 
implied the absence of an aeute third 
nerve palsy. 

The oculomotor synkinetic phenom- 
enon demonstrates one or more of 
several patterns: elevation of the 
upper lid on attempted use of the 
inferior or medial recti muscles; 








adduction or retraction of the globe on 
attempted vertical gaze; and a light- 
near pupillary dissociation, with con- 
striction on attempted adduction.’ 
These paradoxical movements are 
noted at least six weeks after acute 
third nerve paralyses caused by trau- 
ma, intracranial tumor, iytracranial 
aneurysm, syphilis, or septic caver- 
ncus thrombosis.*° 

Using the concept of a purely 
peripheral mechanism, but without an 
initial paralytic phase, primary misdi- 
rection must be explained by gradual 
simultaneous denervation and rein- 
nervation. Such patients with primary 
regeneration seem never to have 
symptomatic diplopia caused solely by 
paresis of extraocular muscles but 
instead show signs of synkinesis when 
first examined. If a purely peripheral 
mechanism is responsible, one must 
invoke a process whereby aberrant 
axons replace denervated axons in- 
stantaneously and in perfect balance, 
a process that is diffeult to envision. 

Anatomie evidence for peripheral 
aberrant regeneration is Cajal’s of- 
ten-cited 1928 study,’ wherein he 
observed “great disorder” of regrowth 
in severed eat sciatic nerve. However, 
contrary to the tenet that regenera- 
tion should result im increased num- 
bers of distal axons because of sprout- 
ing, the morphometric evaluation by 
Kerns et a!" of the oculomotor nerve 
in a patient with associated move- 
ments showed an overall reduction of 
about 49% in the total number of 
fibers, 

Levin’s 1952 report" of a 7l-year- 
old woman with an internal carotid 
artery aneurysm has been presented 
as an instance of the pseudo-Graefe 
sign without a preceding oculomotor 
nerve paralysis. However, before com- 
ing to autopsy, this patient had three 
subarachneid hemorrhages and a left 
partial ptosis preceding the observa- 
tion of associated movements. Levin 
interpreted the findings of third 
herve neuromatous changes and “the 
fasciculated interlacing structure of 
the lesions... possibly due to prolifer- 
ation of regenerating tissue,” as pri- 
ma facie evidence of misdirection of 
regrowth, Although peripheral nerves 
regenerate and collateral sprouting 
is a well-established reaction to axon 
damage, Lyle has stated that “no 
one...has ever traced an aberrant 
axon from its specific cellular location 
in the oculomotor nucleus to its mus- 
cular innervation, proving the as- 
sumption of its misdirected course.” 

Even should a neuromuscular junc- 
tion between an aberrant axon and an 
oculomotor muscle be demonstrated 
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Fig 3.—Normal eye and lid movement at age of 9 years. 


anatomically, this would not neces- 
sarily imply that the connection was 
functional. Mark and Marotte' found 
in the goldfish that third nerve fibers 
would indeed grow aberrantly after a 
lesion, but that patterns of eye move- 
ment remained normal, presumably 
because of repression of aberrant 
synaptic function. In man, after third 
nerve injury, sectoral contraction of 
the iris sphincter on adduction has 
been attributed to reinnervation by 
axons initially terminating in one of 
the extraocular muscles.’ Such neuro- 
muscular junctions, formed by ecto- 
dermal smooth muscle of the iris 
sphincter and axons formerly inner- 
vating striated muscle, probably 
would not be functional. Moreover, 
according to Barron,'* “collateral 
sprouting need not always be condu- 
cive to behavioral recovery.” 
Electromyography (EMG) has been 
used to support the concept of misdi- 
rected regenerated third nerve fibers. 
Walsh’ cites three cases of traumatic 
third nerve paralysis followed by clin- 
ically apparent associated movements 
and anomalous co-contraction re- 
corded by EMG, but this phenomenon 
surely does not prove that the fune- 
tional defect is peripherally located. 
The characteristic convergence-re- 
traction nystagmus seen in periaque- 
ductal lesions produces simultaneous 
EMG activity of both vertical and 
horizontal ocular muscles'’; this is a 
prime example of a central mecha- 
nism that anomalously synchronizes 
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Fig 4.—Insidious left oculomotor and abducens nerve palsies 


caused by cavernous meningioma. Pseudo-Graefe lid retraction 
on downward gaze (bottom). 





Fig 5.—Left cavernous aneurysm. Duction- 
al defects as demonstrated. Note pseudo- 
Graefe lid retraction on downward gaze. 


the motor output from structures in 
both the pons and the midbrain. 

Our case 1 with migrainous ophthal- 
moplegia and transient pseudo- 
Graefe phenomenon is particularly 
difficult to reconcile with peripheral 
misdirection, which would establish an 
unchanging invariable pattern of 
muscular co-contraction (analogous to 
“hard wiring”). This instance of tran- 
sient coinnervation may, in some 
ways, be comparable with the rare 
disorder of cyclic oculomotor nerve 
paralysis, which is thought to be a 
sequela of early traumatic er infec- 
tious damage of the intracranial third 


nerve. Loewenfeld and Thompson” 
postulated a combined peripheral, nu- 
clear, and supranuclear reorgariza- 
tion as responsible for the intermit- 
tent spastic cycles of co-contraction 
occurring on a background of pare- 
sis. 

Two alternative explanations for 
oculomotor nerve-associated move- 
ments are ephaptic transmission and 
central synaptic reorganization. 
Ephaptic transmission is an electro- 
tonic, as opposed to chemical, mode of 
propagation of neural impulses be- 
tween cells. Although its existence 
has been established in the mesence- 
phalic nucleus of the fifth nerve, Deit- 
ers’ nucleus, and inferior olive of 
mammalian brainstem,” ephaptic 
transmission as a sequel of nerve inju- 
ry remains controversial. It has been 
proposed that ephaptic activation of 
axons can occur centrally within a 
partially demyelinated lesion*®* or pe- 
ripherally at a compressed or severed 
segment of nerve.” This mechanism 
could account for the insidious transi- 
tion from paresis to associated move- 
ments in our cases 2 and 3 by che 
creation of an ephapse where adjacent 
nerve fibers were injured (axoaxonal 
transmission). Similarly, the recovery 
from associated oculomotor move- 
ments to normal discrete function in 
case 1 argues strongly for transient 
“cross-talk” between adjacent axons 
and argues against the possibility of 
hard-wired misdirected nerve fibers. 

Documentation of the ephaptic 
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junction remains elusive. Unlike natu- 
ral ephapzes, which have the distinc- 
tive morplolegic correlate of fusion of 
the synapsolemma (tight junctions) to 
ensure geod electrical contact be- 
tween cells,’ there has been no ultra- 
structuralcharacterization of the mor- 
pholwgic appearance of an acquired 
ephapse. Physiologic demonstration 
of the ephapse has chiefly been shown 
in the 1944 investigations of Granit et 
al.™ Subsequently, their model has 
beem critecized, since the artificial 
synapse ‘that was created at or near 
the site of a cut or crush injury func- 
tioned foroniy a brief period after the 
acute injury; and Wall et al’? were 
unable to reproduce these results from 
a similar preparation. Although 
ephaptic sransmission has been re- 
corded im the abnermal spinal root 
axons of dystrophic mice, a convincing 
chronic acquired model of ephaptic 
transmission between single nerve 
fibers has net been produced. 

It is entirely possible that the major 
structural changes responsible for 
‘ments involve the oculomo- 
subnucle: rather than peripheral 
axons. Chromatolysis, which is ini- 
tiated by axonal injury, ean induce 
profound structural, metabolic, and 
physiologic alterations in the nerve 
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cell body and its connections. Postle- 
sion retrograde neuronal changes re- 
sult in a localized deafferentation 
when glial cells disrupt the synaptic 
cleft. There is a decrease in the activ- 
ity of some synapses, particularly 
those on the cell body, and an enhance- 
ment of the activity of other synapses, 
notably those on dendrites, which 
acquire the capability for autonomous 
initiation of spike potentials. 

These alterations may produce new 
patterns of oculomotor output by 
unmasking afferent innervation that 
is ordinarily ineffective or by releas- 
ing intrinsic associated movements 
that are inhibited by central afferents 
or by cells intrinsic to the nucleus, in a 
manner analogous to Ferguson’s’* 
hypothesis for hemifacial spasm. As- 
sociated movements may simply be 
release phenomena in the Jacksonian 
sense. These en masse motor outputs 
may represent phylogenetically primi- 
tive patterns uncovered by lesion- 
induced deafferentation from higher 
centers that govern movement more 
discretely. For example, as suggested 
by Wartenberg,” the Marcus Gunn 
jaw-winking synkinesis may not be a 
“rewiring” but rather a regression to 
an atavistic movement pattern pres- 
ent in fish. 
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Anomalous co-contraction may be 
explained as follows: after axon inju- 
ry, central brainstem neurons at the 
level of the oculomotor subnuclei 
undergo synaptic reorganization of 
chromatolysis (see previous descrip- 
tion), a weil-described. phenomenon.* 
Considering primary. co-contraction, 
surely this concept is at least as logical 
as progressive axotomy, being pre- 
cisely balanced by concomitant misdi- 
rected reinnervation; such peripheral 
aberrant wiring is entirely undocu- 
mented. Mereover, in our case 1, tran- 
sient associated movements are not 
easily explained unless one considers 
the remote possibility of spontaneous 
regression of misdirected axons fol- 
lowed by regrowth of properly 


oriented oculomotor axons, all within. 
a three-month interval. Rather, we. | 


suggest reestablishment of appro- 
priate central oculomotor synapses, 
where some degree of plasticity does 
indeed occur, to account for the spon- 
taneous onset and subsequent cessa- 
tion of the described synkinesis. 
These observations cast doubt on 
the validity and specificity of the 
hypothesis of aberrant peripheral 
regeneration with anomalous aggran- 
dizement of extraocular muscles by 
inappropriate oculomotor axons. 
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Eccrine Sweat Gland Carcinoma 


of the Eyelid With Orbital Involvement 


Mourad Khalil, MD; Seymour Brownstein, MD; Francois Codére, MD; David Nicolle, MD 


e A 70-year-old man had a sweat gland 
carcinoma in his right upper eyelid that 
was slowly growing, but it clinically 
remained confined to the lid tissues for a 
period of 25 years. The tumor ultimately 
extended deeper into the orbit and 
invaded the sclera, the optic nerve sheath, 
and the -ethmoidal sinuses. Histopatho- 
logic examination disclosed malignant 
features with a variety of cellular patterns. 
The results of electron microscopic 
studies confirmed the origin of the tumor 
from the eccrine sweat glands. 

{Arch Ophthalmol! 98:2210-2214, 1980) 


ecrine sweat gland carcinomas are 

rare tumors that infrequently 
involve the eyelid. We report a case in 
which this neoplasm was present in 
the right upper eyelid for 25 years, 
after which extensive orbital surgery 
was performed because of progressive 
orbital invasion by the tumor. 


REPORT OF A CASE 


In 1975, a 70-year-old man had a gradual- 
ly inereasing swelling in the right upper 
eyelid during a 23-year period during 
which he had previously resisted investiga- 
tion and treatment. The best correctable 
visual acuity was 6/21 for the right and left 
eyes because of bilateral cataracts. A firm 
mass occupied the entire right upper eyelid 
(Fig 1, left and right), The tumor was fixed 
to the tarsus, appeared to extend superior- 
ly along the levator musele, and was adher- 
ent to the overlying skin that was uleerated 
near the eyelid margin. The mobility of the 
eyeball was unimpaired, and the orbit and 
the preauricular and cervical lymph nodes 
appeared uninvolved. Systemic investiga- 
tions did not show evidence of a primary or 
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secondary neoplasm. Biopsy specimens of 
the medial and lateral aspects of the lesion 
were taken, but the patient was unwilling 
to undergo more extensive surgery for this 
condition. 

In April 1978, the right eye was noted to 
be displaced inferotemporally, and there 
was limitation of adduetion anc elevation. 
A computerized tomographic (CT) sean 
showed that the tumor invaded the medial 
aspect of the right orbit, with destruction 
of its medial wall. The patient refused to 
undergo exenteration of the orbital con- 
tents; thus, he received radiotherapy (6,000 
rads) to the right orbit in November and 
December 1978. This was fcllowed by 
shrinkage of the tumor; however, a few 
months later, the tumor enlarged again 
(Fig 2), and CT scans showed invasion of 
the optie nerve sheath and of the medial 
wall of the orbit, with extension into the 
ethmoidal air cells (Fig 3, left and right). 
Polytomograms showed partial destruction 
of the posterolateral wall of the right max- 
illary antrum, the pterygoid plate, the ma- 
lar bone, and probably the floor of the right 
orbit. In November 1979, an en bloc resec- 
tion of the right orbital contents with the 
involved walls was performed, as well as 
curettage of the ethmoidal, sphenoidal, 
frontal, and maxillary sinuses. The cavity 
was lined by a split-thickness skin graft 
from the thigh and healed well. 

The patient died in February 1980, and 
postmortem examination disclosed multi- 


ple intracranial infarctions, diffuse arteri- 
osclerosis, and remote syphilitic aortitis. 
Necrotie tumor was found in the right 
ethmoidal sinuses. 


PATHOLOGIC FINDINGS 
Gross and Light Microscopy 


Microscopic examination of the 
biopsy specimens from 1975 showed 
tumor cells that were arranged in a 
variety of patterns—solid acini (Fig 4, 
top left), interlacing irregular cords of 
cells (Fig 4, top right), and tubular or 
duct-like configurations (Fig 4, bot- 
tom left), with some of the cavities of 
the tubules containing a mucinous 
material that stained faintly with 
PAS, Alcian blue, and mucicarmine 
and that was diastase resistant. Some 
of the cells were solitary or in small 
groups of two or three cells. All these 
cellular patterns occurred in a collage- 
nous stroma that contained inflamma- 
tory mononuclear cells, in addition. to 
bundles of myoepithelial cells that 
stained with phosphotungstic acid 
hematoxylin. The tumor ulcerated 
through the overlying epidermis. 
Some cells had PAS- and mucin-posi- 
tive intracytoplasmic granules, but 
the cytoplasm did not show a positive 








Fig 1.—Left, Firm mass occupiec entire right upper eyelid, with area of central ulceration 
near eyelid margin in 1975. Rignt, Side view of tumor in 1975. 
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reaction with special stains for fat or 
iron. The neoplastic cells were large 
and had a clear, granular or vesicular 
cytoplasm; some of the cells had a 
histiceytoid appearance (Fig 4, top 
right). The cell nuclei were pleomor- 
phic and frequently contained distinct 
nucleoli. Motoses were scarce, but 
numerous nuclei contained clumps of 
chromati g 4, top left). 
Pathologic examinaticn of the or- 
bital exenteration specimen from 1979 
demonstrated an infiltrative mass 
that occupied the nasal portion of the 
orbit and the medial aspect of both 
eyelids (Fig 5, left). The tumor was 
adherent to the nasal selera and the 
dura mater of the optic nerve (Fig 5, 
right). Results of microscopic exami- 
nation confirmed that the tumor 
extended into the superficial sclera 
and dura mater. The reoplasm dis- 
played perivascular and perineural 
invasion {Fig 6). The cellular charac- 
teristics were similar to those of the 
original biopsy specimens from 1975. 
The cells were arranged in sheets and 
showed tubular formations (Fig 4, 
bottom right). The cells appeared 












a; he er, the tumer cells did not 
stain with PAS, mucicarmine, Aleian 
blue, or the Prussian blue reaction for 
iron, and the cavities ef the tubules 
did not'contain a mucinous material, 
Electron Microscopy 

The biopsy specimens from 1975 
displayed tumor cells in a collagenous 
matrix andecasionally in close prox- 
imity to myoepithelial cells (Fig 7). 


plastic with occasional mi- . 


The cytoplasmic organelles included 
abundant mitochondria, dilated endo- 
plasmie reticulum, microfilaments, 
lipid particles, and, in some cells, 
dense secretory vacuoles; most of the 
celis were clear cells devoid of the 
dense secretory granules. The nuclei 
were rounded with smooth contours 
and single indentations. They con- 
tained single or double conspicuous 
nucleoli that were often located eecen- 
trically near the nuclear membrane. 
Intracellular and intercellular canalic- 
uli with luminal villi were seen within 
and between the clear cells (Fig 7); 
these canaliculi are features ef eccrine 
sweat glands and are not associated 
with apocrine glands.’ 


COMMENT 


Sweat gland carcinomas cf eccrine 
origin are uncommon neoplesms that 
oceur mostly in the older age groups. 
The clinical behavior of these lesions 
is remarkably similar, with the tumor 
being slow growing and frequently 
neglected by the patient for years (as 





Fig 2.—Ilrregular thickening of sight upper 
eyelid, with inferotemporal displacement 
of globe in October 1979. 








long as 36 years).** Bleeding, uleera- 
tion, or metastasis generally prompts 
the patient to seek medical advise. 
Uleeration of the skin is uncommon 
and tends to occur late, especially in 
recurrent lesions or after irradiation. 
Two cases of orbital invasion from a 
primary sweat gland carcinoma of the 
eyelid were previously reported.‘ 
Orbital invasion in the present case 
became evident after 25 years of a 
slowly growing tumor in the right 
upper eyelid, for which the patient 
refused any treatment. The tumor 
was found to invade the optie nerve 
sheath and the ethmoidal sinuses. 
Histopathologic examination is 
generally the only means of differen- 
tiating sweat gland carcinoma from 
other benign or malignant skin or 
eyelid lesions. For many years, pathol- 
ogists had difficulty in diagnosing 
sweat gland carcinomas. Earnest ef- 
forts have been made to classify these 
tumors histopathologically and estab- 
lish the criteria for their recognition.’ 
Johnson and Helwig’ and Johnson‘ 
have made notable contributions to 
the histochemical and enzyme tech- 
niques for the diagnosis of this con- 
dition. Histopathologically, these 
tumors shew a broad spectrum of cel- 
lular patterns: solid nests of cells, in- 
terlacing cords, —_ mucin-secreting 
elements, and acinar, ductal, eylin- 
dromatous, papillary, clear cell hidra- 
denomatous, and mixed patterns. The 
cellular morphologic features and 
staining properties depend partly on 
whether the preponderant proliferat- 
ing cells originate from the clear 


eee 


Fig 3.—Left, Computerized tomographic scan shows tumor (T) displacing right globe 


laterally and invading ethmoidal air cells (arrow). Right, Scan shows T and invasion of bones 
of nasal cavity (arrow). L indicates left side. Both scans were taken in October 1979. 
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Fig 4.—Different cellular patterns on the tumor. Top left, Biopsy specimen taken in 1975 shows solid 
masses of neoplastic cells with scattered mitoses (hematoxylin-eosin [HE], x 1,320). Top right, Biopsy 
specimen taken in 1975 shows interlacing cords and solitary cells with some cells displaying histiocytoid 
appearance (arrows) (HE, x 1,320). Bottom left, Biopsy specimen taken in 1975 shows neoplastic cells 
arranged in duct-like structures or irregular tubular formations, with many cavities containing mucinous 


material (HE, x 1,320). Bottom right, Orbital specimen taken in 1979 shows tubular formations without 
luminal mucinous material (HE, x 825). 





Fig 5.—Left, Exenteration specimen with large infiltrative tumor (T) filling medial half of right 
orbit. Right, Tumor extends into nasal sclera and dura mater of optic nerve. 
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sereus cel, dark mucous cell, or myo- 
epithelial ced of the sweat gland and 
alsc on tae degree of differentiation 
of these cells. According to the cellular 
pattern, the histologic types are clas- 
sified as classic type (glandular or 
acinar), msucnous or adenocystie carci- 
nomas, aud trabecular earcinomas or 
undifferestisted type.’™ The malig- 
nant clear œil hidradenoma and the 
malignan: eccrine poroma are vari- 
ants of eecrine sweat gland carcino- 
ma; both of these tumors are charac- 
terized br the presence of substantial 
amounts of intracytoplasmic glyco- 
gen’ 

Primary mucin-secreting adenocar- 
cinemas mary arise from sweat glands 
(eccrine or 2pocrine), salivary glands, 
lacrimal glaads, brenchi, and the gas- 
trontestima: tract. The mucin present 
in ecerine ard apocrine glands is sialo- 
mucin (a nensulfated acid mucopoly- 
saceharide), which may be differen- 
tiated frem the sulfated mucin that 
usually is feund in adenoid basal cell 
tumors and adenoid cystic carcinomas 
of the lacrimal and salivary glands.’ 
Several repearts on the mucinous type 





membrane (x 16,000). 
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Fig 7.—Blectron micrograph of clear cell and adjace 
intracellular canaliculus (iC) with microvilli projecting int 


of sweat gland carcinoma emphasize 
that it has a better prognosis with less 
potential for metastasis. ™ Mucin 
secretion is considered as evidence of 
cellular differentiation. In the present 
case, the neoplasm showed mucin se- 
cretion in the biopsy specimen that 
was taken in 1975, but this feature 
was no longer evident in the tissues 
that were examined in 1979; either the 
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Fig 6.—Perineural invasion (arrows) by 
neoplastic cells. N indicates orbital nerve 
(hematoxylin-eosin, x 330). 
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tumor had become less well differen- 
tiated or this feature may have been 
lost secondary to the radiotherapy. 

The differentiation of apocrine 
from eccrine sweat gland carcinomas 
is based on the following features: (1) 
their more limited anatomic sites of 
growth, (2) the presence of apical 
decapitation of the cells on light 
microscopy, (3) their strongly eosino- 
philic cytoplasm that frequently 
shows a positive staining reaction for 
iron pigment,’*'* (4) histochemical 
enzyme features,*" and (5) ultrastrue- 
tural differences.’ In the present case, 
a diagnosis of eccrine vs apocrine 
sweat gland carcinoma was made on 
the basis ef the ultrastructural find- 
ings of a preponderance of clear cells 
with intracellular and intercellular 
canaliculi; this diagnosis was sup- 
ported by the absence of intracyto- 
plasmic iron pigment and other histo- 
logic features suggestive of an apo- 
crine gland neoplasm. 

Besides apocrine sweat gland carci- 
noma, the differential diagnosis of 
eccrine sweat gland carcinoma in- 
volves many conditions, including 





nt myoepithelial cell (MC). Clear cell has 
o it. N indicates nucieus; arrow indicates cell 
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granular cell myoblastoma, histiocyto- 
ma, proliferative mast-cell lesions, 
nevi, inflammatory granulation. tis- 


sue, xanthoma, neurogenic tumors, . 
and metastatic adenocarcinomas, es- 


pecially from a primary lesion in the 
breast that may display a histiocytoid 
appearance similar to that found in 
sweat gland carcinoma.’ A com- 
plete. clinical examination, special 
stains, and electron microscopic 
studies can usually differentiate these 
lesions. 

The malignant nature of these long- 
standing‘ tumors of eccrine sweat 
gland origin is based on evidence of 

anaplasia, invasion, and the develop- 
“ment of regional metastases. In ‘the 
present case, the criteria for malig- 
nancy included mild cellular anaplasia 
and massive orbital and ethmoidal 
-sinus invasion with infiltration of the 
optic nerve sheath, the superficial 
sclera, and orbital nerves. Sweat gland 
carcinomas were believed to represent 
a chronic locally invasive malignant 
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currences, but they also have been 
shown to have a high potential for 
metastatic spread.*'*** A review of 83 
cases with involvement of various 
parts of the body by El-Domeiri et al’ 
disclosed the following findings: () 


The tumor had been present for more 


than one year in 54% of the patients 
and for more than five years in 23% of 


the patients. (2) Twelve percent of the- 


patients initially had regional lymph 
node metastases, while lymph node 
metastases developed in 23% of the 


patients after the diagnosis or initial- 


therapy. (3) Distant metastases devel- 
oped in 31% of the patients in whom 
only 15% (four patients) had no prior 
lymph node involvement. (4) The ten- 
year survival rate in 54 patients was 
56% if there were no lymph node 
metastases and only 9% if the nodes 
were involved; of 37 patients who died, 
81 died of the tumor. 

Thus, it is apparent that the region- 
al lymph nodes are the preponderant 
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route of spread of the neoplasm; 
hematogenous dissemination to bone 
and viscera seems to be a later event 
in most patients.™” Local invasion of 
vital tissues also may lead to a door 
prognosis. If adequate treatment is 
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rent tumor by this modality has been 
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Surgica’ Technique 





Superior Sulcus Deformity 


è Two cases of late reconstruction of 
the orbit inewhich there had been moder- 
ate cisruption of orbital anatomy are pre- 
sented, Emphasis is given to correction of 
superior suicus deformity by implantation 
of a light, porous biocompatible allopias- 
tic materia!—Proplast. Surgical technique 
is descriked and considerations are 
offered for selecting patients for this pro- 
cedure, : 

(Arch Ophthalmol 98:2215-2216, 1980) 


oss of volume after enucleation of 
the glbbe is the primary cause of 


` an undesirable cosmetic appearance of 


the orbit. Even with a large prosthe- 
sis, an enophthalmie look is very 
apparent in some cases. Frequently, 
this sunken appearance is caused by a 
deep supratarsal depression or by 
superior sulcus: deformity. This may 
be secondary to traumatic bony loss, 
atrophy o the orbital tissues, migra- 
tion of musele cone implant, or her- 
niated or’ital fat secondary to an or- 
bital fracture. 

This is a report of two men who had 
eye and orbital fragment injuries with 
considerable loss of tissue, and for 
whom, years after these injuries, cos- 
mesis was improved by additional 
recenstruetive surgery. Superior sul- 
cus deformity was corrected by inser- 
tion of a ight, ultraporous alloplastic 
implant ef fluorocarbon polymer and 
carbon fiber-Proplast.' 


REPORT OF CASES 


CASE L-A 32-year-old man was referred 
to the oculeplastic service of Case Western 
Reserve University Hospitals, Cleveland, 
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with a three-month history of progressive- 
ly slow extrusion of a tantalum mesh orbit- 
al implant received five years earlier, when 
his right eye was enucleated because of a 
fragment injury incurred in the Vietnam 
Conflict. ; 

Examination disclosed a partially ex- 
truding implant in the medial central por- 
tion of the socket. There was substantial 
deformity of the orbital contour, especially 
supratemporally because of cicatricial re- 
traction with loss of soft tissue and bone. 
The conjunctival fornices seemed compe- 
tent. 

First, the extruding implant was re- 
moved. Next, a 14-mm acrylic sphere was 
inserted, enveloped in autogenous fascia 
lata. Postoperative results were good as far 
as the socket and its mechanies were con- 
cerned. However, the cosmetic appearance 
was far from desirable, and reconstruction 
of the supratemporal defect was undertak- 
en. 

First, an island pedicle graft was rotated 
from the temporal area to the outermost 
part of the eyebrow. Next, lid function had 
to be improved by a free full-thickness 
graft frem the retroauricular area. This 
was done four weeks after the initial graft. 
At 12 weeks, a lateral canthoplasty was 
performed to elevate the lower lid. Finally, 
the rather prominent superior sulcus de- 
formity (Fig 1) was corrected by a subeuta- 
neous insertion of the ultraporous alloplas- 
tic implant (Fig 2), shaped to achieve as 
smooth an orbital contour as possible. The 
eight-month postoperative photograph 
shows considerable improvement (Fig 3). 

Case 2.-A 51-year-old man was admit- 
ted to the oculoplastic service of the Case 
Western Reserve University Hospitals, 
with purulent drainage from the inferior 
portion of the left orbital socket. Because 
of a World War II fragment injury, this 
eye had been enucleated and the orbit had 
been reconstructed. His medical records 
revealed. that homogenous cartilage rib 
graft had been used to shape the lower 
orbital rim. 

Examination disclosed a drainage sinus 
in the lower orbital rim where the cartilage 
graft was presumed to be located. A deep 
superior sulcus deformity was also evident 
with loss of suhcutancous tissue and fron- 
tal bone. His socket had been constructed 
from mucous membrane grafts and from 
split-thickness skin grafts. Overall orbit- 


al appearance was somewhat unsightly 
(Fig 4). z 


On culture, Staphylococens aureus and 
Pseudomonas. aeruginosa grew trom the 


purulent material drained from the left 


socket. Topikal and systemic antibiotics 
based on sensitivity stud lessened infec- 
tion but did not eradicate it. Therefore, the 






_ cartilage graft was surg ally rem ved. Its 












infection. TREN 

Reconstruetion of the orbi 
undertaken. An ultraporous allo 
plant was inserted into the supe 
deformity (Fig. 5). The six-mor 
graph shows how. much improve 
achieved by diminishing’ the dee 
suleus (Fig 6). At the ti > of this 
the lower ‘orbital rim had «not 
repaired, but use of an ultraporous.alloplas- 
tic implant is planned. 


TECHNIQUE OF IMPLANTATION 


If the patient's health permits, general 
anesthesia is desirable. However, carefully 
titrated local anesthesia: can be used, The 
ultraporous alloplastic implant block, avail- 
able in several sizes, should be sterilized by 
steam autoclaving. Gas -sterilization. with 
ethylene oxide and other soaking methods 
are not suitable because these materials 
become incorporated into the highly porous 
alloplastic implant. All gloves of the oper- 
ating team should be thoroughly rinsed to 
avoid tale in the implant. ; 

At the beginning of thè operation, 30 mL 
of blood is drawn into a heparinized 
syringe and transferred in a sterile fashion 
to a test tube that is centrifuged at 3,500 
rpm for 15 minutes. The supernatant plas- 
ma is mixed with 10 mL of a sterile: mix- 
ture of polymyxin B sulfate, neomycin 
sulfate, and gramicidin. (Neosporin Oph- 
thalmic Solution). While this is being done, 
a suitable subcutaneous pocket under a 
skin muscle flap is maden the area of the 
superior suicus and careful hemostasis is 
secured, 

Shaping the alloplasti¢ implant. into the 
desired form is relatively easy with scissors 
or a scalpel, but special care should be used 
so as not to-compress the block excessively 
because that may reduce its porosity. The 
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Fig 1.—Lateral superior sulcus deformity. 





Fig 4.—Severe superior sulcus deformity. 
Note associated lower-lid chronic fistulous 
tract. 


implant is then impregnated with the plas- 
ma-antibiotic solution before inserting it 
into the pocket. Imbibition is facilitated by 
piercing the implant block with a 27-gauge 
needle several times and aspirating with a 
syringe while the block is submerged. The 
skin is then closed. No dressing is 
applied. 


COMMENT 


Missile injuries and vehicular trau- 
ma that involve the globe and orbit 
occur with increasing frequency in the 
civilian population. There tends to be 
a moderate to extensive loss of soft 
tissue, as well as contour deformities 
from bone loss or from associated 
fractures. 

In recent years, technological ad- 
vances in life-supportive equipment 
and overall better understanding and 
management of severely injured pa- 
tients have probably played important 
roles in the nonfatal outcome of many 
patients who have such injuries. Here 
we describe a simple, effective way to 
correct deep superior sulci resulting 
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Fig 2.—Deep pocket beneath orbicularis 
for insertion of ultraporous alloplastic 
implant. 





Fig 5.—Placement of molded ultraporous 
alloplastic implant beneath orbicularis. 


from anatomic alterations of soft tis- 
sue and bone. 

Other implant materials have been 
used to replace loss of volume. They 
have been biologic (autogenous or 
homologous bone, cartilage, fascia and 
dermal grafts) or synthetic (glass 
beads, silicone, plastic plates, ete). 

Proplast (polytetrafluoroethylene 
and carbon fibers) is a nontoxic, bio- 
compatible, inert material that was 
chosen for cases reported here because 
it is very light, with porosity up to 70% 
to 90% of the volume of the material, 
allowing tissue ingrowth and vascu- 
larization of the implant.” This per- 
mits its incorporation into the tissues, 
which enhances stabilization, unlike 
other inert materials. Migration and 
shifting of these other materials are 
more likely to occur after implanta- 
tion because they do not permit 
fibrovascular growth. Moreover, the 
ultraporous alloplastic implant is very 
easy to shape to the desired contour 
needed. However, it should be placed 





Fig 3.—Postoperative result, with filling out 
of depression. 





Fig 6.—Postoperative correction of su- 
perior sulcus deformity. 


under a skin muscle flap as the 
grayish-black color may show through 
very thin skin. 

Proplast, therefore, seems to match 
up closely with the criteria Scales’ laid 
down for implants: (1) should noz be 
physically modified by tissue fluids; 
(2) should not excite an inflammatory 
or foreign-body response; (3) should be 
chemically inert; (4) should be nonear- 
cinogenic; (5) should not produce a 
state of allergy or hypersensitivity; (6) 
should be capable of being fabricated 
in the form required with reasonable 
ease and relatively low cost; and (7) 
should be capable of being sterilized. 
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e Reesus monkey eyes were studied 
after the development of inflammatory 
serows retinal detachments following in- 
ternal carctid’ artery injection of live, 
yeasphase: Histoplasma capsulatum or- 
ganisms. Horseradish peroxidase (HRP) 
was used ae a racer to examine the inner 
and euler /ocd-retinal barriers. The HRP 
was prosen ima decreasing gradient from 
the choroid into the subretinal space and 
was und to have leaked from retinal 
vessels. The source of subretinal fluid in 
this model of intlammatery serous retinal 
detac+meni:was leakage from the choroid 
through a desective outer biood-retinal 
barrier, indcex by disruption of the reti- 
nal pomer: esithellum. This. model has 
relevance # anderstarding the serous 
retinabdetachments commen to diseases 
affecting tha cioroid. 

(Arch Opathalmol 98:2217-2219, 1980) 





‘Qubretinal Juid in sonrhegmatoge- 

nous retinal detachment is be- 
lieved to be primarily derived from 
serum anc hes been ascribed to break- 
dows of ‘he blood-retinal barrier at 
the retina: cepillaries, the retinal pig- 
menvepithelum (RPS), or both. 
ring the course of developing a 
primate mocel of histeplasmic cho- 
roiditis, sereus detachments of the 
retina oeenried in some animals fol- 
lowing intrasarotid injection of living 
organisms. We studied these detach- 
menis, with the use of horseradish 
peroxidase (HRP) tracer techniques to 
localize defects in the blood-retinal 
barrier. 
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MATERIALS AND METHODS 


Two Macaca mulattae (rhesus monkeys) 
were given internal carotid artery injec- 
tions of live, yeast-phase Histoplasma cap- 
sulatum saline suspensions (5,000 orga- 
nisms per cubic centimeter) in one artery 
and 0.15M saline suspension alone in the 
contralateral artery. Both animals had had 
routine baseline evaluations including his- 
toplasmin skin testing, fundus photogra- 
phy, and. fluorescein angiography. A 
detailed description of the fundus, the 
baseline primate evaluations, the surgical 
technique, and the clinical course is avail- 
able elsewhere. The choroiditis lesions 
began as.a'subtle mottling of the fundus at 
three to four days. The lesions further 
developed into multiple foci of cheroiditis, 
most concentrated in the posterior pole, 
involving the peripapillary and macular 
area at seven days. Multifocal serous 
detachments overlying confluent areas of 
choroiditis evolved during the second week 
and were present through the time of 
enucleation. 

Horseradish peroxidase (type III, Sig- 
ma} was given intravenously 30 minutes 
prior to enucleation (200 mg/kg), 15 days 
after inoculation of one monkey and 18 
days after inoculation of the other. Follow- 
ing enucleation, the eyes were incised at 
the pars plana and immersed in modified 
Karnovsky’s fixative (1% glutaraldehyde 
and 1% paraformaldehyde) buffered with 
0:1M sodium cacodylate at pH 7.4. After 24 
hours at 21 °C on a rotator, the posterior 
pole regions of the eyes were isolated with 
the aid of a dissecting microscope, washed 
in buffer, and placed in 30% sucrose. The 
following day, the tissue was serially fro- 
zen sectioned on a sliding microtome (80- 
pm-thick sections). Sections were washed 
and reacted with diaminobenzidine solu- 
tion and hydrogen peroxide for six minutes 
at room temperature.’ After a brief wash 
in buffer, one third of the reacted sections 
were postfixed in 1% osmium tetroxide for 
15 to 30 minutes. All sections were then 
dehydrated with graded ethyl aleohol and 
infiltrated with plastic (Epon-Araldite). 
Sections were flatly mounted ‘between 
plastic slides and coverslips and incubated 
for 48 hours at 65 °C before examination 
with light microscopy. Some sections were 
trimmed, remounted, and further sec- 
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tioned at 1 pm for additional light micros- 
copy. One-micron sections were. deplasti- 
cized and treated with a variety of stains 
including toluidine blue, PAS, hematoxy- 
lin-eosin, Grocott’s methenamine silver 
(GMS), and Fearson’s silver methods. Cer- 
tain blocks were chosen for ultrathin sec- 
tioning for transmission electron micros- 
copy. 
RESULTS: 


Acute multifocal choroiditis with 
overlying neurosensory retinal de- 
tachments involving the macula was 
produced only in the eye ipsilateral to 
the artery injected with organisms 
(Fig 1). Lesions did not develop on the 
eyes on the side receiving intracarotid 
saline injection alone. 

Control eyes (ipsilateral to saline 
injection) had no abnormalities shown 
by light or electron microscopy. No 
HRP tracer leakage was detected 
from the retinal capillaries or through 
the RPE. Experimental eyes demon- 
strated a severe, multifocal choroiditis 
with localized serous retinal detach- 
ments. One: animal had an acute peri- 
papillary granuloma of the choroid. 
The granuloma contained a. dense 
mononuclear cell infiltrate and nu- 
merous H capsulatum organisms 
were present as clusters in the inter- 
cellular spaces or as individual orga- 
nisms within the mononuclear inflam- 
matory cells. Organisms were. easily 
demonstrated with both light micros- 
copy (with GMS) and electron micros- 
copy. 

The choroid was darkly stained by 
HRP reaction product in all eyes. By 
transmission electron microscopy, 
HRP reaction product was present 
between adjacent RPE cells in control 
eyes, pooled below the zonula.occlud- 
ens. 

In experimental eyes, as in the con- 
trols, RPE cell junctions were a bar- 
rier to HRP, but many sections also 
displayed large areas of HRP-stained 
accumulatiens of fluid between 
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Fig 1.—Left, Fundus photograph 15 days following intracarotid injection of live organisms (Histoplasma capsulatum). 
Shailow retinal detachment involves posterior pole, including foveal region. Center, Early-phase fluorescein angiogram 
demonstrating multiple hypofiuorescent areas correlating with foci of choroiditis (arrows). Right, Late-phase fluorescein 
angiogram demonstrating large accumulations of dye in subretinal space over confluent areas of choroiditis. 
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Fig 2.—-Photomicrograph demonstrating horseradish peroxidase 
(HRP) reaction product (black material) in choroid (Ch) and 
subretinal space (srs) (gray material). Retinal vesseis (rv) are 
filled with HRP reaction product that is confined to capillary 
lumina, Decreasing gradient of HRP is apparent from choroid to 
subretinal space. Choroid in this location contains granuloma- 
tous inflammatory reaction in which organisms were found (80- 
pm section, HRP reacted, unstained, original magnification 
x 150). 


Fig 3.—Photomicrograph of outer retina (ret) and choroid (Ch) 
from macular area of animal 479, 18 days after inoculation with 
Histoplasma capsulatum. Horseradish peroxidase (HRP) is pres- 
ent in subretinal space (srs) overlying choroidal granuloma. 
Retinal pigment epithelium (RPE) is markedly variable in height, 
with many damaged, flattened cells with loss of pigment and 
pigment orientation. Cells lining outer surface of retina frequantly 
contain elliptical pigment granules apically and probably are 
displaced RPE cells. Other cells probably represent pigment- 
containing macrophages. Bruch’s membrane (bm) is apparently 
intact in this plane of section (1-~m section, Grocott’s methena- 


Bruch’s membrane and the retinal 
photoreceptor outer segments (Fig 2). 
A lighter staining fluid was present 
within the retina, above the outer 
segments in some sections. Focal loss 
of RPE cells was apparent and many 
RPE cells were flattened and depleted 
of pigment (Fig 3). Many pigment 
granules were dispersed within the 
fluid accumulations and pigment-con- 
taining cells often lined the retinal 
surface of the subretinal space (Fig 3). 
Many of these cells contained elliptical 
pigment granules distributed apically 
and strongly resembled RPE, appar- 
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mine silver, HRP reacted, original magnification x 250). 


ently displaced from the surface of 
Bruch’s membrane. Organisms were 
not found in RPE or in other noniden- 
tifiable cells in the subretina! space by 
either light or electron microscopy. 
The multiple, discrete retinal de- 
tachments included the fovea in both 
animals studied (Fig 4). Perifoveal 
vessels were filled with HRF reaction 
product, and there was no leakage into 
adjacent retina (Fig 5). However, 
HRP reaction product was present in 
both experimental eyes in the subreti- 
nal space beneath the fovea (Fig 4). 
The HRP reaction product was always 


present in a decreasing gradient from 
the choriocapillaris into the subretinal 
space and in some areas inte the outer 
retina. Transmission electron micros- 
copy confirmed the light microscopic 
impression that retinal capillary endo- 
thelial cells were intact and not leak- 
ing HRP. 


COMMENT 


We concur with Cunha-Vaz's propo- 
sal of a blood-retinal barrier located at 
two levels: an inner barrier at the 
junctions of retinal vascular endothe- 
lial cells and an outer barrier at the 


__. Experimental Serous Detachment—Macy at al 













Fig 4 


level of tke RPE cell junctions.’ The 
clinical importance of breakdown of 
the blood-setinal barrier in many reti- 
nal diseaszs has become increasingly 
obvious through the use of fluorescein 
angiography and fluorescein fluoro- 
photometry. Yet, direct. clinicopatho- 
logic correlations have been difficult 
to obtaix with these techniques. 
Experimental models have also been 
lacking. 

Ashton-et al studied the disruption 
of the blood-retinal barrier in the ret- 
inal vaseulature in rhesus monkeys 
with experimentally preduced malig- 
nant hypertension.’ Cunha-Vaz and 
Shakib studied the effects of elevation 
of mtraoeular pressure on the blood- 
retinal barrier in the retinal vascula- 
ture of rass.” Peyman and Bok studied 
bloed-retiaal barrier disruption at the 
level of the RPE following photocoag- 
ulation using HRP tracer.: In 1975, 
Cunha-Vaz et al published data 
regarding the use of vitreous fluoro- 
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i~Phetomicrograph demonstrating serous detachment of 
fovea, (f) 18 days after inoculation in animal 367. Horseradish 
peroxidase:(HRP) reaction product stains subretinal space (srs) 
and is present within Ilumina of retinal capillaries (rc). There was 
no apparent leak of HRP from retinal vessels (80-1m section, HRP 
reacted, umstained, originai magnification x 180). 





product (golden-brown when visualized in color) is confined 
within capillary lumen (1) outlining RBCs. Müller's cell processes 
forming internal limiting membrane:(ilm) appear dark but did not 
stain for HRP (1-um section, HRP reacted, Pearson's modified 





silver, original magnification x 5003. 


photometry in patients with diabetic 
retinopathy and normal fluorescein 
angiograms.’ Tso and Shih recently 
reported leakage of HRP from both 
the inner and outer blood-retinal bar- 
rier in primates with ocular hypotony 
or after cataract extraction. ®:™ 

In the model of inflammatory 
serous detachment of the retina pre- 
sented here, the choroid was shown to 
be the source of the subretinal fluid 
with the HRP tracer technique. The 
gradient of staining from the choroid 
into adjacent tissues clearly demon- 
strated that HRP had extravasated 
from the choroidal circulation, crossed 
the RPE barrier, and entered the sub- 
retinal space. There was no evidence 
of HRP leakage from the retinal vas- 
culature. 

Cunha-Vaz, in a recent review, 
stressed the relationship between dis- 
turbances in the blood-retinal barrier 
and numerous retinal diseases. He 
stated that breakdown of the outer 
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barrier (RFE) can be associated with 
defective RPE cells and inflamma- 
tion.” The primate model of choroidi- 
tis discussed here provides experimen- 
tal evidence supporting the clinical 
impression that serous detachments 
of the retina may occur in association 
with underlying inflarnmation ‘of the 
choroid. Analogous human conditions 
include Vogt-Koyanagi-Harada syn- 
drome, scleritis with serous retinal 
detachment, and other inflammatory 
conditions that localize in the choroid. 
We believe the source of the subreti- 
nal fluid in these diseases is leak from 
the chorioeapillaris through a dam- 
aged RPE. 
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Is Phenylephrine Pivalate a Prodrug? 


Joel S. Mindel, MD, PhD; S. T. Shaikewitz; Steven M. Podos, MD. 


® Phenylephrine pivalate has been as- 
sumed to be a prodrug devoid of impor- 
tant intrinsic activity because of its struc- 
tural similarity to dipivefrin  (dipivaly! 
__ epinephrine). However, unlike dipivetrin, 
the pharmacologic activity of phenyleph- 
: tine pivalate was not prevented by prior 
i “administration ot echothiophate iodide. 
| Rabbits pretreated bilaterally with 0.25% 
: echothiophate for two and seven days had 
similar mydriasis, both in quantity and 
duration, after receiving 10% phenyleph- 
rine hydrochloride to one eye and 1% 
phenylephrine pivalate to the other eye. 
This was. consistent with the hypothesis 
that.the phenylephrine pivalate molecule 
has important a-adrenergic activity: re- 
gardiess of whether it is converted to 
phenylephrine. 

(Arch Ophthalmol 98:2220-2223, 1980) 
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Prodrugs | are therapeutic agents. 


that require enzymatic transforma- 
tion to demonstrate activity. Dipive- 
frin (dipivalyl epinephrine) is an 
example of a prodrug. This molecule 
has little adrenergic activity until its 
pivalie acid side chains are removed by 
hydrolysis. A previous study’ demon- 
strated in rabbits that echothiophate 
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Phenylephrine Pivalate 


Fig 1.—Structures of dipivefrin and phenyl- 
ephrine pivalate. 


‘iodide pretreatment prevented the 


ocular hypotensive action of dipive- 
frin, presumably by inactivating the 
esterase responsible for its hydrolysis 
to epinephrine. 

Phenylephrine pivalate is currently 
being investigated as a substitute for 
phenylephrine? Systemic absorption 
of phenylephrine eyedrops has been 
implicated’ as a cause of transient 
systemic hypertension and cardicvas- 
cular aecidents.* A more lipophilic pro- 
drug would offer the advantages of 
greater bioavailability, reduced side 
effects, and increased stability, The 
structures of dipivefrin and phenyl- 
ephrine pivalate are quite similar {Fig 
1). One would expect that if echothio- 
phate prevented the pharmacologic 
activity of the former, it would also 
prevent the pharmacologic activity of 
the latter. This finding would ba of 
clinieal importance because phenyl- 
ephrine is used to prevent the forma- 
tion of cyst-like iris hyperplasia dur- 
ing chronic echothiophate therepy.’ 
Phenylephrine is also used to over- 
come the miosis produced by echothio- 
phate. Phenylephrine pivalate could 


Mean Pupil Diameter After Single Drops of 10% Phenylephrine Hydrochloride to One Eye 


Echothiophate 
Pretreatment, 
: Days 


No. of 
Rabbits 


Diiating 
Agent 
Phenylephrine 
hydrochio- 

ride 
Phenylephrine 
pivalate 
Phenylephrine 
hydrochio- 
ride 
Phenylephrine 
pivalate 


Phenylephrine 
hydrochio- 
ride 

Phenylephrine 
pivalate 


*Minutes after administration of dilating drops. 
+Five eyes. 
iThree eyes. 
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6.56 + 1.42 


7.10 + 1.28 


2.80 + 0.24 


2.90 + 0.72 


5.56 + 


and 1% Phenylephrine Pivalate to the Other 


Mean (+ SD) Pupil Diameter, mm 


15 min 30 min 


8.50 + 0.90 9.70 + 1.10 


9.14 + 0.86 11.00 + 0.887 


5.26 + 1.94 510+ 2.10 


6.00 + 1.24 6.40 + 1.52 


7.92 + 4.02 7.76 + 1.44 


8.40 + 1.02 884 + 0.96 





10.02 + 2:02. 


10.96 + 1.18 


6.46 + 1.52t 
6.96. = 1.20 


7.72 + 1:70 


9.00 + 0.84 


anea 
45 min 


120 min 240 min 360 min 


9.86 +1.16 854+ 1.06 8.26 + 1.82 


10.36 + 1.98 9.74+0.34 8.10 + 0.90 


7.36 + 0.76 


6.00 + 1.48 


7.004 1.58 5.84+0.94 6.04 + 1.02 


7.68 + 1.38 576 +1.10 5.84 + 1.00 
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Fig 2. —Similarity of the time coerse 

of mydriasis in six rabbits receiving 

1 drop of 10% phenylephrine. hy- 
drochloride to one eye (solid tine) 
and 1% phenylephrine. pivalate to 
other eye (broken line). Each point 

is mean percent of maximal dilation 

at that time. No prior echothiopbate Bs 
iodide’ treatment, 


% of Maximum Dilation 


50 100 ¥50 200 250 300 350 
Time, min 


-| Fig 3.—Sirsilarity of time ccurse of 
_ mydriasis in five rabbits: pretreated 
_ seven days with 0.25% echothio- 
. phate iodide three times daily in 
_ both eyes and given 1 drop of 10% 

phenylephrine hydrochlorids to one 
eye (solic line) and 1% phen- 

: ylephrine pivalate to otter eye. 

= (broken lime). Each point is. mean 
percent of maximal dilatior at that 
time. l 


% of Maximum Dilation 


50. 100 150 200 250 300 350 
: Time, min 
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Fig 4.—Mydriatic response of rabbit pretreated 48 hours with 
0.25% echothiophate iodide in both eyes and given 1 drop of 10% 
phenylephrine hydrochloride to one eye (left column) and 1% 
phenylephrine pivalate to other eye (right column). 


not be used in these situations if echo- 
thiophate prevented its pharmacologic 
activity. 

The present study investigated 
whether the mydriatic activity of 
phenylephrine pivalate was prevented 
by prior echothiophate administra- 
tion. 


MATERIALS AND METHODS 


Dutch Belt rabbits had the diameters of 
their pupils measured from photographs 
taken with a fixed-focus lens mounted on a 
35-mm camera. Photographs were taken in 
a windowless room that had constant dif- 
fuse background lighting. 


Group 1 


Six rabbits received 1 drop of 10% pheny- 
lephrine hydrochloride (Cooper Lab- 
oratories) to one eye and 1 drop of 1% 
phenylephrine pivalate in distilled water to 
the other eye. Pupil diameters were mea- 
sured at baseline and 15, 30, 45, 120, and 360 
minutes after instillation. 

One-quarter percent echothiophate io- 
dide (Ayerst Laboratories) was instilled 
bilaterally, 1 drop every five minutes three 
times daily for a 48-hour period. One hour 
after the last echothiophate drop, the four 
surviving rabbits received 1 drop of 10% 
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phenylephrine hydrochioride te one eye 
and 1 drop of 1% phenylephrine pivalate to 
the other eye. Pupil diameters were mea- 
sured 15, 30, 45, 120, and 240 minutes 
later. 


Group 2 


Five rabbits received 0.25% echothio- 
phate iodide eyedrops bilaterally, three 
times a day for seven days. On the eighth 
day, a single drop of echothiophate iodide 
was administered bilaterally folowed one 
hour later by 1 drop of 10% pherylephrine 
hydrochloride to one eye and 1% phen- 
ylephrine pivalate to the other eye. Photo- 
graphs were taken 15, 39, 45, 120, 240, and 
360 minutes later. 

The mean pupillary diameters and SDs 
were determined for each drug in each 
group of rabbits at each time. The two eyes 
of each animal were compared using a 
paired ¢ test. 


RESULTS 


The pupillary diameters of phenyl- 
ephrine pivalate-treated eyes were 
not significantly different (P < .05) 
from phenylephrine hydrochlo- 
ride-treated eyes. This was true 
before echothiophate administration 
and after both 48 hours and seven 





Fig 5.—Mydriatic response of rabbit pretreated seven days with 
0.25% echothiophate iodide in both eyes and given 1 drop of 10% 
phenylephrine hydrochloride to one eye (left column) and 1% 
phenylephrine pivalate to other eye (right column). 


days of echothiophate pretreatment 
(Table). The time courses (Fig 2 and 
3), as well as the amounts of dilation, 
were similar in the two eyes regard- 
less of whether or not there was eeho- 
thiophate pretreatment. The miotic 
action of echothiophate reduced the 
mydriatic recovery time of both phen- 
ylephrine hydrochloride-and pheny- 
lephrine pivalate-treated eyes in a 
similar manner. 

Figure 4 demonstrates the mydriat- 
ic time course in the two eyes cf a 
rabbit pretreated 48 hours with echo- 
thiophate; Fig 5 demonstrates the 
time course in a rabbit pretreated 
seven days with echothiophate. These 
figures and the Table show that the 
baseline pupillary diameters were 
larger in all rabbits after seven days 
of echothiophate treatment than after 
48 hours. 


COMMENT 


Phenylephrine pivalate exerted an 
unexpected potent mydriatic action 
despite pretreatment with echothio- 
phate, which raised the question of 
whether it was a prodrug. If the ester- 
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ase thet converts phenylephrine piva- 
late tc paenylephrine hydrochloride 
were inactivated by echothiophate, 


thea phenylephrine pivalate must 
substantial intrinsic a-adrener- 
ity. A bioassay of vena cava 
of rabbit showed that phenyl- 
#ivalate had an intrinsic 
ie aetivity approximately 
tof phenylephrine (unpub- 
sults, Allergan ‘Pharmaceuti- 
© concentrations that pro- 
half maximal contractions were 
)-°al phenylephrine and 
10M. phenylephrine pivalate. 













duced 
85x 
15.1 x 





Phenylephrine pivalate appears to 
blurthe distinction between a prodrug- 
and an active agent. It differs from a_ 
prodrug is that it is not an inactive 
molecule that requires enzymatic bio- 
transformation to become effective. 
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From a practical point of view it 
beeomes somewhat of a moot point 
whether echothiophate prevents hy- 
drolysis of phenylephrine pivalate. In 
either case, the drug has mydriatic 
activity. It continues to have the 
advantages of increased bioavailabili- 
ty and decreased systemic side effects 
owing to its improved lipid solubility. 
A relatively larger proportion of the 
drug penetrates the cornea, compared 
with phenylephrine, so that lower con- 
centrations can be used. These data 
do, however, provide insight into what 


_ isand what is not a prodrug. Structur- 


al similarity to a known prodrug, 
dipivefrin, led to the assumption that 
phenylephrine pivalate had to be 


“metabolized. to exert a noteworthy 


therapeutic action. o 

Table 1 and Fig 4 and 5 demon- 
strate that the pupil diameter in 
Dutch Belt rabbits was larger after 


seven days of echothiophate- treat- 
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® Forty-one cats had balanced salt 
solution, chymotrypsin, epinephrine hy- 
drochloride with preservatives in varying 


—. and carbachol injected intracamerally to 
> determine the toxic effects on the endo- 
thelium. Specular microscopy was. per- 
formed. both before and after injection, 
and for each of the medications, the cell 
densities were compared with the results 
obtained with the balanced salt solution. 
The mean postinjection density as com- 
pared with the preinjection density for the 
medications varied between 98% and 
108%, and there were no statistically sig- 
nificant differences between each medi- 
cation group and the balanced sait solu- 
tion results. From the results of this study, 
it is believed that when indicated, these 
medications probably do not produce 
substantial toxic effects on the corneal 
< endothelium. 
{Arch Ophthalmol 98:2224-2226, 1980) 


n many intraocular procedures, 
there are medications that are rou- 
tinely used intracamerally. If miosis is 
desired during surgery, both acetyl- 
choline chloride and carbachol prepa- 
-rations are available for intraocular 
use, and when dilation is necessary, 
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2224 Arch Ophthaimol—Vol 98, Dec 1980 


some surgeons use epinephrine hy- 
drochloride preparations. Chymotryp- 
sin is often used intraocularly for 
zonulolysis in intracapsular cataract 
extractions. These medications are 
often used, yet little data have been 
reported on their effect on the corneal 
endothelium. One report states that 
sodium bisulfite at 0.1% concentration 
used as a preservative with epineph- 
rine hydrochloride is injurious to the 
corneal endothelium.' Despite this 
study, many surgeons routinely use 
epinephrine with its preservative and 
claim excellent results. 

To ascertain whether corneal endo- 
thelial injury occurs because of these 
medications, cat eyes were given 
intraocular injections of the medica- 
tion through a small paracentesis. 
Cats were chosen because their cor- 


neal endothelium has been shown, as. 


those in humans, rot to regenerate 
after endothelial injury.’ The cat mod- 
el has been used to show air and 
intraocular lens damage to the corneal 
endothelium.** 


MATERIALS AND METHODS 


Forty-one cats were selected. and acom- : 


plete slitlamp examination was performed 
to determine the lack ef a corneal or ante- 
rior-segment pathologic condition. Contact 
specular photography was performed, with 
a total of five photographs of the central 
corneal endothelium taken of each eye. 

A 27-gauge needle was used to perform a 
paracentesis, and an equal amount of aque- 
ous humor was removed using a 1.0-mL 
syringe as the amount of medication that 
was to be injected. After paracentesis, 0.5 
mL of a commercial balanced salt solution 





Commonly Used Intraocular Medications 
-and the Corneal Endothelium 


Randall J, Olson, MD: Harry Kolodner, MD; Patrick Riddle, MD; Humberto Escapini, Jr, MD 


in lL eyes, 0.5 mL of 0.02% chymotrypsin in 
eight eyes, 0.1 mL of 0.02%. epinephrine 
hydrochloride with 0.02% sodium bisulfite 
and 0.1% chlorobutanol in eight eyes, 0.1 
mL of 0.1% epinephrine hydroebloride with 
0.1% sodium bisulfite and 0.5% chlorobuta- 
nol in. seven eyes, 0.5 mL of (.1% epineph- 
rine hydrochloride with 0.1% sodium bisul- 
fite and 0:5% chlorobutanol in ten eyes, 0.1 
mL of 1% acetylcholine chloride with 5% 
mannitol in six eyes, 0.5 mL of 1% aeetyl- 
choline with 5% mannitol chloride in eight 
eyes, and 0.5 mL of 0.01% carbachol in eight 
eyes were used for intracameral injection. 

All'eyes had daily slitlamp examination 
for three days after injectiom. then at one 
month after injection, and finally, two 
months after injection, at which time five 
more central endothelial photegraphs were 
taken using the contact endothelial miero- 
scope of those eyes in which the cells in the 
original pictures were countatile. The endo- 
thelial photographs were counted by pro- 
jection on a 50 x 150-pm grid that was 
checked for the proper projeccion distance 
using a photograph of a pericyitometer. The 
counting was performed by a person who 
did not know which photographs repre- 
sented which drug. All cells were counted 
within the grid except for those that 
extended beyond the left or lower border of 
the 50 x 150-ym grid. 

“All data were looked at. statistically 


‘using the Student’s ¢ test, comparing post- 


injection density as a percentage of the 
preoperative density for eaca group, and 
each of the medication resufts was com- 
pared with the others and with the bal- 
anced salt solution result. 


RESULTS 


On slitlamp examination on the 
first postinjection day, there was 
trace cell and flare in most of the eyes, 
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1.—Cat Corneal Endothelial Density After intracameral Injection of Intraocular Medications 
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€.1% epinephrine 
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setyichoiine €.01% carbachol 
Setyicholine 0.& : 106 €.01% carbachoi 0.5 71 
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balanced salt solution results. 


+The mean. endothelial density + SEM for all epinephrine was 101 + 8; for all acetylcholine, 


99+ 12. 








but by the second postinjection day, 
all of the cat eyes appeared unremark- 
able. By one month, there was no 
-evidence of even the needle track. The 
_ -postinjection densities varied from 
69% to 128% of the preinjection densi- 
ty, and the means for each of the 
medication groups varied from 98% to 
408%. There were no statistically sig- 
nificant differences seen between any 
of the medication group results as 
compared with the balanced salt solu- 
tion result (Tables 1 and 2). 


COMMENT 


This study clearly shows one of the 
difficulties with specular. microscopic 
studies, that is, the tremendous vari- 
ability that can occur. For this reason, 
large numbers of endothelial cells 
must be examined to avoid erroneous 
conclusions caused by extreme. topo- 
graphic variability. It is possible in 
some of these cats that localized cor- 





Table 2.—Mean Endothelial Density for Different Intraocular Medications* 


Fo mi of 0.1% epinephrine hydrochioride %:9 | 
aa m of eana nie 


Balanced salt solution 102+ 7 
+ 8 
0.5 mL of acetylcholine chloride 100 + 15 of 
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Mean Endothelial Density, 
% + SEM d 
Preinjection Density 


104 + 18 : 


*No statistically significant differences were seen between results for any medication and the 


neal trauma that could create areas of | 


decreased density might be one factor 
in some of the variability seen; howev- 
er, 45 (68%) of the 66 eyes were within 
93% to 108% of the preinjection mean 
as far as the postinjection cell densi- 
ties are concerned. 

Examination of the data does not 
show endothelial decrease from any of 
the medications tested. This is reas- 
suring, because these medications are 
routinely used by many surgeons in 
intraocular surgery. The lack of endo- 
thelial loss with epinephrine was 
unexpected because of the previous 
report, which indicated cell damage.’ 
It is possible that some toxic reactions 
occurred and the cells recovered. 

It is interesting to surmise why we 
did not see any endothelial loss with 
epinephrine. Clearance of the medica- 
tion in the anterior chamber could be 
rapid, and the aqueous humor might 
be more protective than corneal perfu- 





sion solutions. There must be a differ- 
ence between the aqueous humor and 
the solutions normally used for in 
vitro corneal perfusions because even 
the best of corneal preparations with 
the most refined perfusing solut-ons 
start to swell by 24 hours. 

Even though we did not see any 
substantial endothelial loss in this cat 


‘study, these intraocular medicat:ons 


shouldbe used with caution. I: is 
possible that some toxic effect on the 
endothelium could occur and, under 
the right circumstances, lead to cell 
death. Whatever is avoided in the 
anterior chamber that does not have 
to be used removes one more risk 
factor.’ 

In this study, much more of the 
solution was used than generally 
needs to be used clinically, and so, 
when called for, it would seem that 
intraocular’ medications tested are 
probably safe in terms of corneal 
endothelial viability. 
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grant EY08294 from the National Eye Inst:tute 
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Ultrastructure of Human Cataract. 


in Retinitis Pigmentosa 


Joseph Eskagnian, MD; Nancy S. Rafferty, PhD; William Goossens 


° A second ultrastructural study of 
retinitis pigmentosa cataract showed dif- 
ferences irom the previous case with 
respect to'sex, age of cataract onset, age 
at time of cataract extraction, and mode of 
inheritance ci retinitis pigmentosa. Fur- 
thermore, the cataract in the present 
study was: limited clinically and prepon- 


derantly ulfrastructurally to the posterior _ 


subcapsular area, which is typical of the 
location ef cataracts associated with 
retinitis pigmentosa. The cataract was 
characterized by severe lens fiber disor- 
ganization, rasulting in intricately dis- 
torted membrane configurations and vary- 
ing cytoplasmic densities; however, “fig- 
ure eight” configurations as noted in the 
other report were not observed. Aberrant- 
ly migrate@ epithelial cells were distrib- 


uted unevenly in the posterior subcapsu- | 


lar zone. Mew capsular basement mem- 
brane, not:-mentioned in the other report, 
was Conspicuous in our case. Thus, retin- 
itis pigmeritosa cataract may have diverse 
ultrastructarai alterations. 

(Arch Ophthalmol 98:2227-2230, 1980) 
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etinitis pigmentosa -includes 

groups of diseases characterized 
by constricted visual fields, night 
blindness, extinguished or reduced 
electroretinographiec amplitudes, and 
cataracts. Retinitis pigmentosa or 
atypical forms of pigmentary retinop- 
athy may be associated with a number 
of systemic diseases, eg, chronic pro- 
gressive external ophthalmoplegia!’ 
or deafness.°’ Moreover, since the 
autosomal. dominant and recessive 
and sex-linked forms of retinitis pig- 
mentosa are manifestations of differ- 
ent genetic transmissions,‘ a diversity 
of underlying morphologic changes 
may be expected in the retina and the 
lens from one case to another. To date, 
there has been only one ultrastructur- 
al study of the cataract in retinitis 
pigmentosa’ in a 60-year-old man with 
anterior polar and posterior subeapsu- 
lar opacities. The cataractous changes 
in retinitis pigmentosa, however, 
more typically occur in the posterior 
subcapsular region only, as Dilley et 
al pointed out. 


REPORT OF A CASE 


Ocelusive, retinal, arteriolar disease de- 
veloped in the right eye of a 37-year-old 
woman, with a resulting visual acuity of 
1/60 and afferent pupillary defect, Posteri- 
or subcapsular cataracts developed at age 
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43 years in the right eye and at age 52 
years in the left. At the age of 55 years, she 
had constricted visual fields, pale dises, 
attenuated retinal arterioles, flat: electro- 
retinograms, a mature cataract in the right 
eye, and a posterior subcapsular cataract in 
the left eye. The right eye was exotropic. 
Visual acuity of the right eye was light 
perception end that of the left was 6/120 
with pinhole vision to 6/60. The posterior 
subcapsular cataract from the left eye was 
obtained at the time of intracapsular cata- 
ract extraction when she was 55 years old. 
The postoperative visual acuity in the left 
eye was 6/18, There was depigmentation of 
parts of the foveal retinal pigment epithe- 
lium, Fluorescein angiography showed ret- 
inal edema. Two of her six sisters also have 
retinitis pigmentosa; none of her four 
brothers has. retinitis ‘pigmentosa. The 
patient states that her parents had normal 
vision. 7 
MATERIALS AND METHODS 


The left cataractous lens was removed 
using a cryoprobe. The lens was immersed 
immediately:in 2% glutaraldehyde in phos- 
phate buffer for one hour, then postfixed 
in 1% osmium tetroxide in the same buffer 
for two hours at 4 °C. The area of the 
cryoprobe was noted and ‘avoided in choos- 
ing areas to be sectioned for electron 
microscopy. During the final dehydration 
steps, the lens was cut into 2- to 3-mm 
segments frem each of three regions of the 
lens—antericr pole, equatorial, and posteri- 
or pole. Each piece was embedded in epoxy 
resin and sectioned, stained, and viewed 
with an electron microscope as described 
previously," 


RESULTS 
Anterior and Equatorial 
Lens Structure : 
Although preoperatively the anteri- 
or part of the lens had been clear by 
slit-lamp examination, the cortical 
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Fig 2.--Posterior subcapsular zone. Lens 
fibers near capsule are rarefied. Deeper, 
darkly staining fibers are normal. Arrow 
points to nucleated cell (toluidine blue, 
magnification x 200). 


lens fibers displayed definite morpho- 
logic abnormalities. The superficial 
six to 12 fibers were condensed but 
retained their overall structural or- 
ganization. Deep to these, the cortical 
fibers had undergone rearrangement 
resulting in extensive interdigitation. 
The anterior and equatorial epithelial 
cells, however, appeared normal ex- 
cept for some intracellular spaces and 
dense bodies left by apparently 
degenerating mitochondria (Fig 1). 
The equatorial epithelial cells were 
separated basally by enlarged inter- 
cellular spaces containing an occasion- 
al myelin-like figure. A normal com- 
plement of organelles, including 
round endoplasmic reticulum, Golgi 
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bodies, cytoplasmic filaments, cen- 
trioles, lipid dioplets, and some normal 
mitochondria were present. 


Posterior Lens Structure 


The most severe pathologie changes 
were noted in the posterior subcapsu- 
lar area, which correlated with the 
clinical opacity. The lens fibers had 
lost their structural organization and 
were represented by intricate defor- 
mations. The lens fibers bordering the 
subcapsular cataract displayed vary- 
ing cytoplasmic densities (Fig 2). 
Swollen bladder or Wedl cells’? also 
were present in this area (Fig 3). An 
interesting feature, observed in this 
case and also in that of Dilley et al; 





Fig 1.—Apical part of epithelial cell and 
superficial anterior cortex. Normal organ- 
elles include nucleus (n), centrioles (c), 
and cytoplasmic filaments (f). Mitochon- 
dria appear to be in various stages of 
degeneration (M, Ma m,) resulting in 
dense bodies and abnormal intracellular 
spaces (magnification x 11,000). 





was the presence of aberrantly mi- 
grated epithelial cells next to the pos- 
terior capsule and deeper in areas 
surrounded by cataractous lens fibers 
(Fig 4). In certain areas, migrating 
cells were multilayered. These mi- 
grated cells appeared similar to the 
anterior epithelial cells, also contain- 
ing spaces and myelin-like figures 
apparently derived from degenerat- 
ing organelles. In addition, the pos- 
terior epithelial cells were rich in 
glycogen granules and evtoplasmic 
filaments. Dense cylindrical mem- 
brane-bound bodies were presen: in 
abundance; they contained a homo- 
geneous granular substance resem- 
bling capsular material. 
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Fig 3.—Bladder (Wed!) cell next to bilami- 
nar postertor capsule (c) (toluidine blue, 
magnification x 60). 





Fig 4.—Migrated epithelial cell in posterior 
subcapsular region next to bilaminar cap- 
sule. Older capsule (C1) is dense com- 
pared with newer capsular material (C2) 
(magnification x 16,000). 
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A previously unreported feature of 
retinitis pigmentosa cataract, ob- 
served in this case, was the presence 
of a duplicated capsule posteriorly, 
overlying the migrated epithelial cells 
(Fig 3 and 4). This suggests that new 
capsule had been produced by the 
migratory cells, While the aberrantly 
migrated epithelial cells and the addi- 
tional capsule contribute to the poste- 
rior subcapsular cataract, the con- 
torted fiber membranes and varying 
cytoplasmic densities seem to be the 
major reason for the opacity. 


COMMENT 


The study of retinitis pigmentosa 
cataract in this report has certain 
similarities and differences with that 
published by Dilley et al.* The patient 
in this report had an earlier onset of 
cataract formation and underwent 
cataract extraction at an earlier age, 
tending to reduce the possibility of 
aging changes that might complicate 
interpretation of the observations. 
Both patients had posterior subcapsu- 
lar cataract, which is- the typical 
change in retinitis pigmentosa,’ but 
the case of Dilley et al* also showed 
anterior polar opacity, which is atypi- 
cal. In the present case, the anterior 
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part.of the left lens was clear with the 
slit lamp; however, with the electron 
microscope, alterations could be ob- 
served in areas of the left lens that 
were not opaque. In the present case, 
the most severe abnormality was in 
the disorganized lens fiber structure 
posteriorly. However, “figure eights” 
and tramlines in the posterior subcap- 
sular cataract region, as described by 
Dilley et al? were not observed. Any 
lack of regularity of lens architecture, 
whether it be fiber disorganization or 
an admixture of varying densities of 
cells and fibers, would appear to scat- 


ter light and hence produce a clinical 


opacity." 

Retinitis pigmentosa cataract 
shares features similar to age-related 
(senile) cataract*"*"* and those asso- 
ciated with systemic diseases'*'"** or 
busulfan toxicity. Disruption of lens 
fiber architecture is a commen denom- 
inator in all reported cases cf posteri- 
or subcapsular cataract. The posterior- 
ly migrated cells in the present case 
also resemble those of age-related (se- 
nile) posterior subcapsular cata- 
racts'?; however, the migrated cells 
in retinitis pigmentosa were not as 
active as the most active cells 
observed in age-related (senile) poste- 
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Fluorophotometry 


I. Technique 


Ronald Klein, MD; J. Terry Ernest, MD, PhD; Ronald L. Engerman, PhD 


« A- radiometer and photomultiplier as- 
sembly wis used to measure light intensi- 
ties under several artificial conditions to 
assess the efficacy of the fluorophotome- 
ter:and the technique cf ocular fluoropho- 
tometry. Using an artificial eye and a cat 
eye that sad undergone vitrectomy, we 
found thai scatter of light from the retinal 
surface may contribute to the fluores- 
cence recorded. 

(Arch Ophthalmol 98:2231-2232, 1980) 


n 1968, Maurice’ reported that small 

quantities of fluorescein dye could 
be detected within the eye using a 
fluorophetometer. Recently, a fluoro- 
photomezer has become available to 
study intraocular fluorescence after 
iniraver: injection of fluorescein 
sodium dye. This is a report of our 
studies ef vitreous Jusrophotometry 
amd its) 
the instrament in.ar artificial eye and 
ina cat eve'that had andergone vitrec- 
tomy. 


. MATERIALS AND METHODS 


The fleorephotometry apparatus con- 
sisted of a slitlamp CHeag-Streit model 
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tential limetations. We used... 


360) with a 450-ym-diameter light pipe 
built into. the right ocular. Although the 
angle indicated between the arm. of the 
slitlamp and oculars was set at 30°, the 
entrance angle (the angle the slit beam 
made. with the viewing axis in air) for 
anterior chamber measurements was. 18°, 
and for the vitreous cavity (with prism 
attachment), the angle was 6°, The light 
pipe was connected to a photomultiplier 
tube (Hammatsu 928) with a 70-cm-long, 
3.2-mm-diameter fiberoptic bundle. The 
electrical signal was channeled into an 
amplifier (Gamma Scientific model CR-1A) 
with programmable calculator: capability. 
The signal was. further channeled into a 
polygraph (Hewlett-Packard T758A), strip 
chart recorder (Heath, model EV 20V2061), 
or an oscilloscope (Tektronix 510 3N). A 





Fig 1.—Side view of two-chambered artifi- 
cial eye. 


matched pair of interference filters (Spec- 
trotech SES50R, $B 50R) was used. All 
measurements were recorded in a light- 
shielded room. 


Calibration 


The instrument was calibrated by using 
freshly. prepared serial dilutions of a 10% 
fluorescein: sodium: sohition (Funduscein) 
in a neutral 0.1M phosphate buffer ranging 
from 10> to 10°" g/mL and a phosphate 
buffer blank; Readings were linear over 
this range. of concentrations (if the blank 
reading was subtracted from the 10°" g/ 
mL standard). Our apparatus did not per- 
mit measurements of fiuorescein concen- 
trations less than 10°° g/mL. The voltage 
setting on the amplifier tube and slit-beam 
size remained constant throughout each 
experiment. The meastirements of instru- 
ment stability using a yellow filter (Corn- 
ing No. 3750) were made as previously 
described by Brubaker and Coakes.’ No 
substantial drift occurred in the measure- 
ments during five-hour intervals or during 
several weeks of testing. 


Artificial Eye 


An artificial eye was constructed, con- 
sisting of two separate chambers (Fig 1). 
The inner front chamber measured 33 mm 
from front.to back and had a front surface 
25 mm in diameter. In the first experi- 
ment, the front chamber was filled with 
air, and the outer back chamber was filled 
with a 3.5 x 10°*-g/mlL solution of fluores- 
cein sodium in a neutral 0.1M phosphate 
buffer, The-artificial eye was mounted on a 
micromanipulator. The light pipe was ini- 
tially focused on the back surface, and 
fluorescence was meastired from back to 
front as the eye was moved in 1-mm inter- 
vals, In a second experiment, a phosphate 
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Fig 2.—Artificial eye experiment results. Area left of vertical broken line represents 
air-filled front chamber; area right of vertical broken line represents fluorescein 


sodium-filled back chamber. 


buffer solution was added to the front 
chamber, and the measurements were 
repeated as previously described. 


Vitrectomy 


A Flieringa’s ring was placed on the eye 
of a cat that had been anesthesized with 
pentobarbitol sodium (30 mg/kg. of body 
weight). Using an operating microscope, a 
keratectomy, lensectomy, and total vitrec- 
tomy were performed, and the vitreous 
body was replaced with air. The fluoropho- 
tometer was focused on the tapetal surface 
of the retina, superotemporal to the optic 
dise. Measurements were made at the tape- 
tum lucidum and at 0.5-mm intervals from 
the tapetal surface anteriorly into the air- 
filled vitreous cavity. After these measure- 
ments were made, 10 mg/kg of fluorescein 
sodium was injected intravenously, and the 
measurement determinations were . re- 
peated after five minutes. 


RESULTS 


The studies of the artificial eye 
showed that there was a gradient. of 
decreasing fluorescence from the back 
to the midportion of the air-filled 
inner chamber (Fig 2). A similar gra- 
dient was found when the inner cham- 
ber was filled with fluid. Fluorescence 
was also found over the tapetal sur- 


face and in the air-filled vitreous cav- 


1. Maurice DM: A new objective fluorophotom- 
eter. Exp Eye Res 2:33-38, 1963. 

2, Brubaker RF, Coakes RL: Use of xenon 
flash tube as the excitation source of a new slit 
lamp fluorophotometer. Am J Ophthalmol 86:474- 
484, 1978. 
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ity of the cat (Fig 3) before and five 
minutes after intravenous (IV) injec- 
tion of fluorescein. 


COMMENT 


Biomicroscopic vitreous fluoropho- 
tometry provides a quantitative and 
reproducible: method of measuring 
fluorescence utilizing stable instru- 
mentation.’ However, the readings 
recorded in the vitreous seem in- 
fluenced by variables other than the 
vitreal concentration of fluorescein. 

Measurable amounts of fluores- 
cence in an air- or fluid-filled artificial 
eye and in an air-filled vitreous cavity 
of a cat after IV fluorescein injection 
were found. The closer that the focus 
of the light pipe was to the fluorescent 
retina, the higher was the recorded 
level. of fluorescence in the vitreous 
cavity. A light pipe accepts light both 
proximal and distal to its plane of 
focus within the slit beam, and thus, a 
limitation of the fluorophotometer is 
the depth of resolution of its sensor. 
The apparent concentration of fluo- 
rescein as sensed by the light pipe 
focused in the posterior part of the 
vitreous. includes fluorescein present 
in the vitreous but may alsc include 
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Fig 3.—Measurement of fluorescein sodi- 
um in air-filled vitreous chamber of cat. 
Solid line represents prefluorescein injec- 
tion measured over tapetum lucidum area. 
Broken line indicates measurements five 
minutes after fluorescein sodium injection 
(10 mg/kg intravenously) over same 
area. 


fluorescein present in the retina, cho- 
roid, lens, and anterior chamber. 
Higher levels of fluorescence found in 
our studies may be caused by 
increased reflectivity. Both the arzifi- 
cial eye, consisting of a glass interface 
between the anterior and posterior 
chambers, and the cat eye, having a 
tapetum lucidum, are more reflective 
than a human eye. Indeed, higher 
levels of fluorescence are found in 
eyes that tend to reflect light more, 
such as those with albinotic or lightly 
pigmented retinas’ or in animals with 
a tapetum.’ This error may increase as 
the angle between the slit beam and 
the light pipe decreases. The potential 
error would tend to be greatest in 
small animals where, because of the 
small pupil size, the illuminating beam 
becomes more coaxial with the light 
pipe. 
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II. Streotozocin-Treated Ciia Pigs 


Ronald Xlen; MD; Ronald L. Engerman, PhD; J. Terry Ernest, MD, PhD 


+ Norma and  streptozocin-treated 
guinreès pigs were examined with a fluoro- 
phoiomete: wne hour after receiving an 
intravenous Pijection of fluorescein sodi- 
um. The ewel of fluorescence in the 
vitreous: was: significantly greater in ani- 
mals showing marked giucosuria than in 
normal animals or those showing little 
glucosuria. The excessive fluorescence 
of the: vitreous is similar te that reported 
by cthers iu diabetic humans and rats but 
is foun@ in the guinea pig, an animal 
knows normally to have nc retinal vascu- 
lature 

(Arch:Ophraimol 98:2233-2234, 1980) 


‘oaxiereseopic fluorophotometry of 
the vitreous body has been advo- 
nt years as a method for 
assessment of the permeabili- 

ty ef the aleod-ocular barriers in vari- 
ous: Cixeanes “ The level of fluores- 
ke vitreous cavity, when 

latter an intravenous injec- 
tion of flaorescein sodiam, has been 
1 to 5e increased both in human 

with diabetes mellitus! and in 
rats made Gabetie with streptozocin.? 
This increased fluorescence has been 
found to sceur early in the course of 
diabetes, before the appearance of 
any cHaical signs of diabetic retinopa- 
thy, and hes been attributed tenta- 
tively to some disorder of the retinal 
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blood vessels and/or pigment epithe- 
lium." In this study, the infiuence of 
streptozocin on the blood-ocular bar- 
rier was investigated by means of 
fluorophotometry in the guinea pig, a 
species in which the retina is known to 
be normally avascular; the retinal 
blood vessels, common to most labora- 
tory animals and man, are uniquely 
absent. 


METHODS 


Adult male guinea pigs having pig- 
mented eyes and weighing 50C to 900 g 
were used. This species is resistant to the 
diabetogenic effects of alloxan and strep- 
tozocin.** A total of 55 animals fasted 
overnight were injected intravenously with 
freshly prepared 10% streptozocin (150 to 
175 mg/kg of body weight) in a citrate 
buffer (pH 4). The streptozocin was admin- 
istered under light ether anesthesia via the 
lateral saphenous vein or ore of its 
branches two hours after subcutaneous 
injection of 2 units of regular insulin (solu- 
ble zinc insulin). Insulin injection. common- 
ly resulted in hypoglycemia, and:5% dex- 
trose was given (30 mL via dermoclysis) 
after the streptozocin. The dose of strepto- 
zocin was repeated once two weeks later if 
glucosuria failed to appear. Thirty-eight 
animals died within two weeks after the 
first or second injection, usually without 
having shown signs of diabetes. Ocular 
fluorophetometry was successfully accom- 
plished in 12 of the remaining 17 guinea 
pigs that were glucosuric and thet survived 
more than three weeks and in 11 normal 
guinea pigs studied for comparison. Half of 
the 12 streptozocin-treated guinea pigs 
studied had received only a single injection 
of streptozocin. l 

A variable amount of glucosuria devel- 
oped in the streptozocin-treated guinea 
pigs. They were divided arbitrarily into a 
moderately but consistently glucosuric 
group, which consisted of five animals 
showing 2+ or greater glucosaria on at 





least half of the days that urine was tested 
and a more mildly and intermittently glu- 
cosuric group, which consisted of seven 
animals showing 2+ or greater glucosuria 
less often: 

Three to four weeks after the start of the 
experiment, the pupils were dilated with 
2.5% phenylephrine hydrochloride and 5% 
homatropine methylbromide in preparà- 
tion for fluorophotometry. All fundi were — 
examined using indirect. ophthalmoscopy. 
Background. fluorescence in the aqueous 
humor: and. midvitreous were ‘measured 
using a slit-lamp fluorophotometer {see 


p 2231), and the animals were then injected ae 


with fluorescein sodium, 10 mg/kg, via the 
dorsal penile vein. One hour after the injec- 
tion of fluorescein, the fluorescence level of 
the aqueous humor and midvitreous was 
determined by one observer, who was un- 
aware of the treatment group of the ani- 
mals. A planoconcave contact lens was fit- 
ted to the guinea pig eye for measurement 
of vitreous fluorescence level. 

The experimental groups were compared 
statistically asing the Student’s t test. 


RESULTS 


A small tuft of blood vessels con- 
fined within the optic nerve head was 
seen by indirect ophthalmoscopy in all 
the guinea pigs. 

The background fluorescence levels 
of the normal guinea pig aqueous and 
vitreous were 0.11 + 0.11 x 107 
mL and 0.09.+ 0.03 x 10-7 g/mL, re- 
spectively. These levels are not signif- 
icantly different than the background 


fluorescence level found in the 
streptozocin-treated guinea pigs 
(0.13 + 0.08 x 10-7 g/mL and 


0.10 + 0.04 x 107 g/mL for aqueous 
and vitreous, respectively). 
Increasing levels of aqueous fluo- 
rescence were found when comparing 
normal with mildly and moderately 
glucosuric guinea pigs one hour after 


Fluorophotometry—Klein et al 2233 











Aqueous and Vitreous Fluorescence Levels 
One Hour After intravenous Fluorescein Sodium Administration 
in Normal and Streptozocin-Treated Guinea Pigs 


Fluorescence Level x 107 g/mL, Mean + SD 
ree ras 


No. of Animais 


Normal 
Mildly giucosuric 
Moderately glucosuric 


intravenous injection of fluorescein. 
These differences were not signifi- 
cant (Table). Vitreous fluorescence in 
the streptozocin-treated, moderately 
glucosuric animals was significantly 
elevated over that of mildly glucosuric 
(P < .005) or normal animals (P < .05) 
one hour after intravenous fluorescein 
injection (Table). 


COMMENT 


Ophthalmoscopy and fluorescein an- 
giography of both the normal and the 
streptozocin-treated guinea pig: reti- 
nas failed to reveal any retinal blood 
vessels. Capillary vessels. do occur on 
the surface of the optic dise and occa- 
sionally may extend into the peripap- 
illary retina, but only to distances of 
about 100 um or less. The absence of 
retinal vasculature has been noted 
previously in guinea pigs. examined 
through the use of intravascular injec- 
tion media‘ and stained whole mounts 
of retinas.’ 

Moderately glucosuric guinea pigs 
had a significantly higher level of 
vitreal fluorescence than normal ani- 
mals. This elevation of vitreous fluo- 
rescence level occurs notwithstanding 
the absence of retinal blood vessels 
and may involve leakage of fluores- 


1, Cunha-Vaz J: The blood-ocular barriers. 
Surv Ophthalmol 23:279-296, 1979. 

2. Fishman GA, Cunha-Vaz JG, Gieser D: 
Vitreous fluorophotometry in hereditary: retinal 
disease. Invest Ophthalmol 18(suppl):168, 1979. 

3. Waltman S, Krupin T, Hanish S, et ak 
Alteration of the blood-retinal barrier in experi- 
mental diabetes melitus. Arch Ophthalmol 
96:878-879, 1978. 

4. Kushner B, Lazar M, Furman M, et al: 
Resistance of rabbits and guinea pigs to the 
diabetogenic effect of streptozotocin. Diabetes 
18:542-544, 1969. 

5. Brosky G, Logothetopoulos J: Streptozotocin 
diabetes in the mouse and guinea pig. Diabetes 
18:606-611, 1969. 


2234 Arch Ophthaimol—Vol 98, Dec 1980 


Vitreous 
0.48 + 0.21 
0.33 + 0.13 
0.89 + 0.31 


Aqueous 
2.86 + 1.38 
3.13 + 1.99 
3.48 + 1.62 





cein from the aqueous, the retinal 
pigment epithelium (RPE), the cho- 
roid, or the optic dise vessels. 

A breakdown in the bload-aqueous 


barrier (ie, the ciliary processes and 


the iris) might provide a source of 
increased vitreal fluorescence in the 
moderately glucosurie streptozocin- 
treated guinea pigs. Streptozocin, 
which has been found to damage the 
rat RPE cell, might also damage the 
epithelial cells of the ciliary processes, 
leading to increased aqueous fluores- 
cein concentration.’ The finding of a 
trend of increasing aqueous fluores- 
cence in the glucosuric streptozocin- 
treated guinea pigs is compatible with 
this mechanism. Solute exchange by. 
diffusion is present between the aque- 
ous and vitreous.” In rabbits, a cur- 
rent is known.to flow from the ciliary 
body posteriorly through the vitreous 
humor adjacent to the retina." It is 
possible that high levels of fluorescein 
in the aqueous may lead to rapid dif- 
fusion posteriorly. As yet, there have 
been no reported histopathologic 
studies of abnormalities of the ciliary 
processes or irises in these animals. 
Alternatively, alterations in the 
blood-retinal barrier at the level of the 
RPE in the streptozocin-treated guin- 
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ea pigs might account for increased 
vitreous fluorescence. Histopathologic 
changes in the RPE of streptozocin- 
treated rats have been reported by 
others.**3 Kirber et al, using a 
quick-frozen freeze-dried technique, 
found abnormal penetration of fluo- 
rescein at the level of the RPE in eight 
of 15 streptozocin-treated hypergly- 
cemic rats. In no case was leakage 
through the retinal blood vessels 
found. Increased membrane infold- 
ings of the basal surface of the RPE 
have been found electron microszopi- 
cally in these animals.’? This may be a 
nonspecific sign of toxicity. Tso et al* 
found three types of ultrastruc-ural 
alterations in the RPE in hypergly- 
cemic streptozocin-treated rats. Using 
horseradish peroxidase tracers, they 
found, in order of decreasing frequen- 
cy, RPE cells with intracellular horse- 
radish peroxidase (most common 
change), less frequent necrotic RPE 
cells with focal destruction of the out- 
er segments of the photoreceptors and 
horseradish peroxidase in the subreti- 
nal space, and replacement of the RPE 
cells with newly formed RPE cels. It 
remains uncertain whether or not 
fluorescein can, in fact, gain access to 
the vitreous through such defects. 
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IIL Streptozocin-Treated Rats and Rats With Pancreatectomy 


Ronald Klein, MD; Ingolf I. H. Wallow, MD; J. Terry Ernest, MD, PhD 


o To determine whether elevated vit- 
reous fluorescence levels are a result of a 
direct ocular toxic effect of streptozocin 
or a consequence of the diabetic state, we 
compared hyperglycemic streptozocin- 
and insulin-treated or non-insulin- 
treated rats, hyperglycemic rats with pan- 
createctomy, and normal rats. Streptozo- 
cin, 65 mg/kg, was injected intravenously 
in one group of hooded rats, and pancrea- 
tectomy was performed on another group 
of handed rats. Eight to 16 days later, 
fluorescein’ sodium, 16.6 mg/kg, was 
injected in tte femoral vein of 21 hyper- 
glycemic rats and 18 normal animals. One 
hour iater, the aqueous, vitreous, and 
plasma fluorescence levels were mea- 
sured using flugrophotometry. We did not 
find a significant difference between 
vitreous fluorescence levels of the hyper- 
glycemic ‘streptozocin- and insulin- 
treated or non~insulin-treated and normal 
rats. Moreover, we did not find a signifi- 
cant difference between the vitreous fluo- 
resceace of hyperglycemic rats with pan- 
createctomy and normai rats. 

(Arch Ophthaimoi 98:2235-2237, 1980) 


Hevated levels of vitreous fluores- 

cence have been reported in strep- 
tozocin-treated hyperglycemic rats af- 
ter intravenous injection of fluores- 
cein sodium. > These inereased levels 
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of fluorescence have been found as 
early as ten days after streptozocin 
treatment, before the appearance of 
retinopathy, and have been attributed 
to an early breakdown in the blood- 
retinal barrier.’ 

To study further the effects of 
streptozocin-induced hyperglycemia 
on rats, we treated a group of animals 
with the drug and, in addition, estab- 
lished another model of hyperglyce- 
mia by subtotal pancreatectory. We 
measured aqueous, vitreous, and se- 
rum fluorescence levels using: fluoro- 
photometry. 


MATERIALS AND METHODS 
Rats With Pancreatectomy 


A total of 61 male hooded rats were used 
for these experiments. In the first experi- 
ment, ten rats were randomly assigned 
into two groups. In one group, five rats 
weighing 290 to 352 g underwent surgical 
pancreatectomy eight days before fluoro- 
photometry. The second group consisted of 
five normal rats weighing 296 to 390 g that 
were housed and fed together with the 
animals of the first group. In the first and 
second experiments, nonfasting glucose 
levels were measured by colorimetry (using 
the Eyetone-Dextrostix system) standard- 
ized before each glucose determination 
procedure. In the third experiment, non- 
fasting serum glucose levels were mea- 
sured by an automatic clinical aaalyzer 
atilizing the hexokinase technique; Eight 
days after treatment, the pupil was dilated 
with 2.5% phenylephrine hydrochloride, 1% 
eyclopentolate hydrochloride, and ł% tro- 
picamide after light ether anesthesia. 
Aqueous fluorescence was measured. A 
specifically designed plastic contact lens 
was placed on the cornea, and fluorescence 
was measured in the midvitreous with a 
slit-lamp fluorophotometer (see tke first 


article in this series, p 2231). Then, all 
animals received 166 mg/kg of body 
weight of a fluorescein sodium solution via 
their femoral vein. One hour after the 
administration of the fluorescein, aqueous 
and. midvitreal. fluorescence levels. were 
determined by one observer who was un- 
aware of the treatment group of the ani- 
mal, i 


Streptozocin-Treated Rats ` 


Insulin Treated.—In the second experi- 
ment, 31 rats weighing 350 to 500 g were 
randomly assigned to two groups. In one 
group, 24 animals fasted 24 hours were 
injected intravenously with a freshly pre- 
pared 10% solution of streptezocin (65 mg/ 
kg of body weight) in a pH 4.5 ‘citrate 
buffer. The streptozocin was administered 
under light anesthesia via the femoral 
vein. Seven animals of the second group 
were. designated as controls, and were 
housed: and fed together with the animals 
of the first group. Hyperglycemia and glu- 
cosuria became evident several days after 
streptozocin injection, and these animals 
were intentionally poorly treated with sub- 
cutaneous. doses of isophane insulin sus- 
pension. The average animal received four 
doses (range, two to nine doses) of iso- 
phane insulin suspension, with an average 
total dose of 14.2 units (range, 6 to 30 
units). Ten of these 24 streptezocin-treated 
animals survived. Between the 13th and 
l6th days after treatment with streptozo- 
cin, the aqueous and vitreous fluoreseence 
levels were determined as described above. 
After the fluorophotometry reading, 
another sample of intravenous blood was 
obtained and added to a solution of heparin 
in a pH 7.0 phosphate buffer. After centri- 
fugation, the fluorescence in the superna- 
tant plasma fluid was determined by fluor- 
ophotometry. 

Non-Insulin Treated.—In the third experi- 
ment, 20 rats weighing 387 to 455 g were 
randomly assigned to two groups. In one 
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group, 14 animals were treated with strep- 
tozocin as described previously, while a 
second group of six animals were desig- 
nated as controls. Six of the 12 streptozo- 
cin-treated rats died. Two other streptozo- 
cin-treated rats failed to become hypergly- 
cemic and were not used in the experiment. 
No animal received insulin during this 
experiment. At the eighth day after treat- 
ment, aqueous and vitreous fluorescence 
levels were determined as described 
above. 

Statistical analysis employed the Stu- 
dent’s t test for intergroup comparisons. 


RESULTS 


At the time of fluorophotometric 
examination, rats with pancreatec- 
tomies had failed to gain as much 
weight as normal rats, while strepto- 
zocin-treated rats had lost weight (Ta- 
ble 1). The measured glucose level was 
élevated in both rats with pancreatec- 
tomy and streptozocin-treated rats 
compared with control levels (Table 1). 
All streptozocin-treated rats and rats 
with pancreatectomy were glucosuric 
and had increased urine outputs com- 
pared with normal rats. 

The background fluorescence levels 
for normal rats were 0.04 + 
0.01 x 10°" g/mL and 0.08 + 0.02 x 
107 g/mL in the aqueous and 
vitreous, respectively. These back- 
ground levels. were not significantly 
different from those levels measured 
in streptozocin- and insulin-treated or 
< hon-insulin-treated rats or rats with 
'.. pancreatectomy (P > .05). 

No significant difference was found 
between the aqueous fluorescence lev- 
els of the streptozocin- and the insu- 
lin-treated or non-insulin-treated 
rats, rats with pancreatectomy, and 
their respective control normal rats 
(P > .05, Tables 2 through 4). Like- 
wise, a significant difference could 
not be demonstrated in vitreous fluo- 
rescence levels for these groups and 
their respective controls (Tables: 2 
through 4). However, the plasma fluo- 
rescence levels were significantly low- 
er in the streptozocin- and insulin- 
treated rats than in the normal rats 
(P < .05). The ratio of aqueous to plas- 
ma fluorescence levels and vitreous to 
plasma fluorescence levels were com- 
puted for streptozocin- and insulin- 
treated and normal rats (Table. 3). 
These values were higher in streptozo- 
cin- and insulin-treated rats than in 
normal rats. However, these differ- 
ences were not significant (P > .05). 


COMMENT 


Rats with pancreatectomy sus- 
tained no weight loss, had less eleva- 
tion in serum glucose level, and had 
better mortality experience postoper- 
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Table 1.—Weight Change and Norflasting Blood Glucose Levels in Normal Rats, 
Rats With Pancreatectomies and Streptozocin-Treated Rats 


Nonfasting Blood Giucose Weight Loss* (—) or 


Normal 


With pancreatec- 
tomy 


Normal 

Streptozocin anc 
insulin treated 

Normal 

Streptozocin anc 
non-insulin 
treated 





Values, mg/dL 
187 + 112 


Gain (+), g 
(+) 28 + 21 








428 + 245 
209+ 41 


(+)3 + 22 
(+) 62 + 62 








712 + 183 
167+ 14} 


(—) 47 + 37 
(+)4) + 5 





618 + 1797 (~) 58 + 14 


*Measured against initial body weight at time of pancreatectomy or streptozocin injection. 


{Measured in serum. 


Table 2.—Aqueous and Vitreous Fluorescence Levels 
One Hour After Intravenous Fluorescein Sodium Administration 
in Normal Rats and Rats With Pancreatectomy 


Normal 
With pancreatectomy 





Fluorescence Level, 
x10’ g/mL 
(Mean + SD) 
Aqueous 
§.66 + 1.99 
8.58 + 4.41 


0.66 + 026 
0.87 + 0.15 


Table 3.—Aqueous and Vitreous Fluorescence and Aqueous (Aq) to Plasma 
and Vitreous (Vit) to Plasma Fluorescence Ratios One Hour After Intravenous 
Administration in Normal and Streptozocin- and Insulin-Treated Rats 


Fluorescence Level x 10°’ g/mL (Mean + SD) 
LLL LLL LLL LLL LAL LL AAA N, 


Normal 
Streptozocin 
and insulin 
treated 10 


*x 100. 
+x 1,000. 


12.33 + 2.42 0.41 + 0.16 240.3 + 465 5.33 + 1.60 





10.18 + 3.70 0.54 + 0.30 


Vit/ 
Plasmat 


1.69 + 0.37 


Aq/ 


Plasma Plasma* 


148.1 + 39.8 7.44 +3.51 4.15 + 332 





Table 4.—Aqueous and Vitreous Fluorescence Levels One Hour 
After Intravenous Fluorescein Sodium Administration 


in Normal and Streptozocin- and Non~insulin-Treated Rats 


Normal 


Streptozocin and 
non-insulin treated 


atively than did streptozecin-treated 
rats. This may reflect a different 
metabolic milieu induced by the dif- 
ferent treatments. That is, streptozo- 
cin is a beta-cytotoxic agent that 
leaves alpha cells in the pancreas,’ 
whereas subtotal pancreatectomy re- 
duces the number of both alpha and 
beta cells. 

Our hyperglycemic rats with pan- 





Fluorescence Level, 
x 10-7 g/mL 
(Mean + SD) 





Vitreous 
1.16 + 6.38 


Aqueous 
5.02 + 0.72 


4.07 + 0.46 


createctomy did not have a significant 
difference in their vitreous fluores- 
cence level compared with normal 
rats. Moreover, we could not verify the 
previous findings of others of elevated 
vitreous fluorescence levels in our 
streptozocin-treated rats, > whether 
treated or untreated with insulin. 
Waltman et al' produced hypergly- 
cemia in hooded rats using streptozo- 
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cin, After an intravenous injection of 
fluorescein sodium, they found abnor- 
mally increased levels of vitreous fluo- 
rescence greater than baseline nonhy- 





perglycemic levels as early as ten days 
after treatment, which was reversed 
by the administration of insulin. 
Jones et al? using kinetic vitreous 
fluorgphecometry, conirmed these 
findings and found treatment with 
insulin may reverse elevated levels of 
vitreous luorescence even while the 
blood ‘giteose levels remain elevated.? 
They attributed the increased vit- 
reous fluerescence levei to a break- 
down in the blood-retinal barrier, the 
site of which may be damaged retinal 
pigment epithelium. Indeed, the use 
of the flaorescein freeze-dried tech- 
nique® ami electron microscopy® have 
furnished evidence that the retinal 
pigment epithelium may be the site. 
However, these methods cannot dem- 
onstrate the presence of fluorescein in 
the vitreous cavity and may be unre- 
lated to vitreous fluorophotometry 
readings. 

The findings by others of increased 
vitreous fluorescence secondary to 
presumed blood-retinal barrier break- 
down may be due to hyperglycemia, 
insulin deficiency, or ocular or sys- 
temic toxic reactions to streptozocin. 
Streptozoein has been reported to 
cause hepatocellular as well as renal 
tubule ce] damage in experimental 
animals aad patients treated for insu- 
linomas.” Thus, it is possible that the 
higher vitreous fluorescence level 
might represent a toxic effect of the 
streptozoein on the retinal pigment 
epitheliura cells and other blood-ocular 
barrier cels, The purpose of our stud- 
ies, utilizing both hyperglycemic rats 


1. Waltman $, Krupi T, Aanish S, et al: 
Alteration 9! the bleod-recinal barrier in experi- 
mental diabetes mellitus. Arch Ophthalmol 
DEBTE-B79, 1078. 

2. dones CW, Cunha-Vaz J, Zweig KO, et al: 
Kinetic vitreous fuorophotometry in experimen- 
tal diabetes. Arch Ophthalmol 97:1941-1943, 
1979. 

3. Krupin T, Waltman SR, Scharp DW, et al: 
Ocular fluerephotometry in streptozotocin dia- 
betes mellitus in the rat Effeet of pancreatic 
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wh pancreatectomy and streptozo- 
cin- and insulin-treated and non-insu- 
lin-treated rats, was to obtain further 
information about the relative effects 
of these factors. Unfortunately, we 
were unable to confirm that hypergly- 
cemia, resulting from streptozocin or 
pancreatectomy, is a cause of abnor- 
mally increased vitreous fluores- 
cence. 

Our inability to find abnormally 
increased fluorescence in our hyper- 
glycemic rats may be due to technical 
as well as biological differences. 
Among the technical reasons are dif- 
ferences in filters, photomultiplier 
tubes, sensor tips, size of the slit 
beam, and size of the angle between 
the sensor tip and slit beam. Some of 
these factors have been discussed in 
an earlier article (p 3). The rat has a 
small pupil and a shallow: vitreous 
cavity. The instrument may not be 
adequate to distinguish between fluo- 
rescence originating from the choroid, 
retina, vitreous, or posterior surface 
of the lens. 

There are numerous biological fac- 
tors that may affect measurements of 
vitreous fluorescence. First, there are 
those due to differences in the type of 
animal used, such as body weight, age, 
and pigmentation of the ocular fun- 
dus. C. Vygantas, MD, has found that 
in older rats, there may be an increase 
in vascular permeability to fluorescein 
{oral communication, September 
1979). Increased background fluores- 
cence is found in animals with albinot- 
ic fundi.’ Second, experimental proce- 
dures, including duration of hypergly- 
cemia, hydration of animals, type of 
anesthesia, drugs used to dilate the 
pupil, rate of injection, and dosage of 
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fluorescein sodium administered be- 
fore fluorophotometric readings, 
might cause variations in the mea- 
surements. Rhie et al* have found that 
dehydration may reduce vitreous fluo- 
rescence level in rats. Finally, experi- 
mental design differences such as use 
of masked observers toweduce observ- 
er bias and concurreat comparison 
groups to control for temporal varia- 
tion in technique may affect the dif- 
ferences in fluorescewce levels be- 
tween groups. 

We found in our streptozocin- 
treated rats significant'y lower levels 
of plasma fluorescence at one hour 
than in the normal control rats. 
Vitreous fluorescence s affected by 
the levels of fluorescein in the plasma. 
It may be, however, thet the unbound 
fraction of plasma fluorescein during 
the entire first hour after injection of 
fluorescein sodium is 2 more impor- 
tant determinant of vitreous fluores- 
cence than. total plasma fluorescein 
measured at one hour. Further infor- 
mation is needed on the pharmacoki- 
netics of fluorescein after intravenous 
injections in normal ind hypergly- ; 
cemic animals. i 
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Calendar of Events 





1980 


December 


Strabismus Course, University of Mississippi, 
Jackson, Dec 12-13. 


1981 


January 


Current Concepts, Wiimer Institute, Dorado 
Beach, Puerto Rico, Jan 10-17. 

Winter Seminar, Miami Ophthalmological Soci- 
ety, Wildwood Inn, Snowmass at Aspen, Colo, 
Jan 11-18. 

Washington State Academy of Ophthalmology, 
Seattle, Jan 30-31. 

Symposium on Ocular Trauma, Uveitis, and 
Retinal Disorders, San Diego, Jan 30-31. 


February 


Florida Midwinter Seminar, Doral Beach Hotel, 
Miami Beach, Feb 1-4. 

Current Thinking in the Management of Ocular 
and Adnexal Tumors, San Francisco, Feb 
4-6. 

Refresher Day Course, University of Toronto, 
Feb 6-7. 

International Oculoptastic Society, Margarita, 
Venezuela, Feb 14-21. 

Cataract Symposium, Scottsdale, Ariz, Feb 16- 
18. 

Symposium on the Anterior Segment, New 
Orleans, Feb 20-21. 

Ocular Tumor Meeting, Manhattan Eye, Ear, and 
Throat Hospital, New York, Feb 31. 


ssa AMISTAD 1964 
IE MEXICANO -FILIPINA [i 


March 


A Clinical Day on Orbital Disease, New Hyde 
Park, NY, March 4. 

Oculoplastic Update, University of South Flori- 
da, Tampa, March 5-7. 

Annual Residents Day, University of Tennessee, 
Memphis, March 6. 

Course on Retinal Detachment Surgery: Strate- 
gy and Tactics, Manhattan Eye. Ear, and 
Throat Hospital, New York, March 13-14. 

American Society of Contemporary Ophthalmol- 
ogy and International Glaucoma Congress, 
Orlando, Fia, March 15-21. 


intraocular Lens Symposium, Century Plaza, ` 


Los Angeles, March 25-28. 


April 


Seminar on “Anterior Segment Disease” and 
Jules Stein Lecture, University o) California, 
Los Angeles, April 23-24. 

Congress on Cataract Surgery, Metropolitan 
Eye and Ear Hospital, Atlanta, April 24-26. 


May 


Contact Lens Conference, Four Seasons York- 
ville, Toronto, May 1-2. 

Symposium on the Eye in Systemic Disorders, 
University of Pennsylvania, Scheie Eye insti- 
tute, Philadelphia, May 7-9. 

towa Eye Association Meeting, lowa City; May 
7-9. 

Glaucoma Syndromes: Annual Review by the 
Mayo Clinic, Rochester, Minn, May 8-9. 

Congress of the Pan-American Society of Oph- 
thalmology, Acapulco, Mexico, May 10-15, 





Society for Clinical Trials, San Francisco, May 
40-13. 

A Clinical Day on Cataract Surgery and Correc- 
tion of Aphakia, New Hyde Park, NY, May 
13. 

international Symposium on Intraocular Tu- 
mors, Schwerin, German Democratic Repub- 
lic, May 17-20. 


June 


Second International Cataract Surgery Confer- 
ence, Florence, Italy, June 17-20. 

Current Concepts in Glaucoma and Neuro-oph- 
‘thalmology, Devers Eye Clinic and University 
of Oregon, Portland, June 18-20. 


August 


international Symposium on Orbital Disorders, 
Amsterdam, Aug 31-Sept 2. 

Functional Basis of Ocular Motility Disorders, 
Wenner-Gren Center, Stockholm, Aug 31-Sept 
3. 


October 


international Conference on Myopia, San Fran- 
cisco, Oct 28-30. 


November 


American Academy of Ophthalmology, Atlanta, 
Nov 1-5. 


Ophthalmology and Philately: II. Ophthalmologists Who Became Famous in Other Areas of 
Endeavor.—José Rizal y Mercado (1861-1896).—He was born in the Philippines, but his 
father was Chinese. He received his medical degree at the University of Madrid in 1882. 
He then took training in ophthalmology, especially at the University of Heidelberg, 
Germany, where a plaque commemorates his activity. For a short time, he practiced in 
the Philippines. He soon became involved in the independence movement of the 
Philippines and in revolutionary activities. He was executed by the Spanish in Manila, 
the Philippines, on Dec 30, 1896. This date is still the national holiday of independence in 
the Philippines. More stamps have been issued for Rizal than for any other ophthalmol- 
ogist.. When the Philippines were a commonwealth of the United States, many stamps 
were issuéd-in his honor. The independent state honored Rizal in numerous stamps also 
showing his parents, his birthplace, and his old schools. Other stamps show him fencing, 
playing chess, and addressing his fellow revolutionaries and show his execution. Other 
countries have also honored Rizal by a stamp, emphasizing their friendship with the 
Philippines. 

FREDERICK C. BLopt, MD 
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TEARS PLUS” 
THE COMFORTABLE ARTIFICIAL TEAR. 


In a clinical study conducted by a private practitioner 
on 93 patients, more than 4 out of 5 felt Tears Plus was 
comfortable in the eye! 


COMFORT IS BUILT INTO THE NEW 
TEARS PLUS FORMULATION. 


Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
—without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 

pH of the eye quickly and avoids stinging and you've 

got the comfort your patients want. And deserve. 


RECOMMEND TEARS PLUS: IT’S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: |. Allergan Report Series No, 162, 1979. 


Al lERGAN Pharmaceuticals, Inc. 
© Irvine, CA 92713 








The Eye of Horus 


y's prescription symbol “Rx” goes back < 
of the eye of the Egyptian god of healing 


DESCRIPTION: VIROPTIC® is the brand name for uifluridine (also 
known as trifluorothymidine, FsTdR,FsT), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2’ -deoxyuridine. 
VIROPTIC sterile opththalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 

CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimidine 
nucleoside with in vitro and in vivo activity against Herpes simplex virus, 
types | and 2 and vacciniavirus. Some strains of Adenovirus are also 
inhibited in vitro. 





Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eves. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of trifluridme into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine in 
vitro, S-carboxy-2' -deoxyuridine was not found in detectable concentra- 
tions within the aqueous humor of the human eye. 

INDICATIONS AND USAGE: VIROPTIC brand Trifluridine Ophthal- 
mic Solution, 1% is indicated for the treatment of primary keratocon- 
junctivius and recurrent epithelial keratitis due to Herpes simplex virus, 
types | and 2. VIROPTIC is also effective in the treatment of epithelial 
keratitis that has not responded clinically to the topical administration of 
idoxuridine or when ocular toxicity or hypersensitivity to idoxuridine has 
occurred, Ina smaller number of patients found to be resistant to topical 
vidarabine, VIROPTIC was also effective. 

The clinical efficacy of VIROPTIC in the treaiment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vaceiniavirus and Adenovirus has not been established by well-controlled 
clinical trials. VEROPTIC has not been shown to be effective in the 
prophylaxis of Herpes simplex virus keratoconjunctivitis and epithelial 
keratitis by well-controlled clinical trials. VIROPTIC is not effective 




















1X) years to the picture 
Horus. 





against bacterial, fungal or chlamydial infections of the cornea or nonviral 
trophic lesions. 





During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 of 
81 with dendritic and 14 of 16 with geographic ulcers) responded 10 
VIROPT IC therapy as evidenced by complete corneal re-epithehalizaticn 
within the 14 day therapy period. In these controlled studies. 56 of 75 
(75%) patents (49 of 58 with dendritic and 7 of 17 with geographic ulcers) 
responded to idoxuridine therapy. The mean ume to corneal re- 
epithelialauion for dendritic ulcers (6 days) and geographic ulcers €7 
days) was similar for both therapies. In other clinical studies, VIROPTI— 
was evaluated in the treatment of Herpes simplex virus keratitis m patien s 
who were unresponsive or intolerant to the topical administration of 
idoxuridiue or vidarabine. VIROPTIC was effective in 138 of 150 (92%) 
patients (209 of L4 with dendritic and 29 of 36 with geographic ulcers) es 
evidenced by corneal re-epithelialization. The mean time to corneal re- 
epithelialization was 6 days for patients with dendritic ulcers and 12 dags 
for patiems with geographic ulcers. 
CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthalm e 
Solution, 1%, is contraindicated for patients who develop bypersensiuvity 
reactions er chemical intolerance to trifluridine. 
WARNINGS: The recommended dosage and frequency of administra- 
tion should not be exceeded (see Dosage and Administration). 
PRECAUTIONS: 
General: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% shouid 
be prescribed only for patients who have a clinical diagnosis of herpetic 
keratitis. 














VIROPTIC may cause mild local irritation of the conjunctiva and 
cornea when instilled but these effects are usually transient, 

Although documented in vitro viral resistance to eriflundine has net 
been reported following multiple exposure to VIROPTIC, the possibil- 
ity exists of viral resistance development. 








*DPata on file, Medical Division, Burroughs Wellcome Co. 





For Topical Treatment of : 





Epithelial Keratitis Caused by Herpes Simplex Virus 


ROPTIC 


Ifluraine 
OPHTHALMIC SOLUTION 1% 


STERILE 


95% of Patients Responded* 


Daring controlled clinical trials 95% of 
parents (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
phic ulcers were re-epithelialized ina 
intime of 6 and 7 days, respectively. 









Significantly More Convenient 

œ Less frequent applications 

* No middie of the night dosage 

æ None of the blurring and inconvenience 
ef ointments 


5 to 9 Drops Daily 

‘One drop every 2 hours while awake 
unt herpetic lesion has completely 
re-epithelialized, then one drop every 4 
heurs for 7 days post-re-epithelialization. 














Carcimageness 
Trithuridine 
cell transie 


Totagenests, Impairment of Fertility: Mutagenic Potential. 
heen shown to exert mutagenic, DNA damaging and 
gactivities in various standard in vitro test systems, and 





clastogenic a yin Fidafaba ceils. 
Although the significance of these test results is not clear or fully 
undesstoc: © exists the possibility that mutagenic agents may cause 


a humans, 


nual. The oncogenic potential of trifluridine is un- 
me The oncogenic potential of trifluridine in rodents is 


genetic da 
Oncogenic P 
known at ihis 












@rag should not beprescribed for pregnant women unless 

tits outweigh the potential risks. 

Nursing: Mots is unlikely that crifluridine is excreted in human milk 
after ophthalrac instillation of VIROPTIC because of the relatively 
small dosage i<'5.0 mg/day), its dilution in body fluids and its extremely 
short halflife :approximately 12 minutes). The drug should not be 
prescribed sing mothers unless the potential benefits outweigh 
the petential $, 

ADVERSE SEACTIONS: The mest frequent adverse reactions reported 

during contr nical trials were mild, transient burning or stinging 

upon inatillatie: %) and palpebral edema (2.8%). Other adverse reac- 

Hons in«leceeusag order of reported frequency were superficial punctate 

a jal keratopathy, hypersensitivity reaction, stromal 

+ keratitis sicca, hyperemia, and increased intraocular 








Sdays after VIROPTIC therapy 


0 days 


Effective in 138 of 150 patients* 
Unresponsive or Intolerant to 
Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12 days. respectively. 


on 


OVERDOSAGE: Overdosage by ocular instillation is unlikely because any 
excess solution be quickly expelled from the conjunctival sac. 

Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine in a 7.5 ml bottle of VIROPTIC is not Likely to produce adverse 
effects. Single intravenous doses of 15-30 mg/kg/day in children and 
adults with neoplastic disease produce reversible bone marrow depression 
as the only potentially serious toxic effect and only after 3-5 courses of 
therapy. The acuté’oral LDso in the mouse and rat was 4379 mg/kg or 
higher. 

DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every IWO 
hours while awake for a maximum daily dosage of nine drops watil the 
corneal ulcer has completely re-epitheliatized, Following re- 
epithelialization, treatment for an additional seven days of one drop every 
four hours while awake for a minimum daily dosage of five drops is 
recommended. 

If there are no signs of improvement after seven days of therapy. or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous administration 
of VIROPTIC for periods exceeding 21 days should be avoided beeause of 
potential ocular toxicity. 


HOW SUPPLIED: VIROPTIC Ophthalmic Solusion, 1% is supplied as a 
sterile ophthalmic solution in a plastic Drop-Dose® dispenser botile of 7.5 
ml. Store under refrigeration 2 to 8° C (36° to 46° F). 


APR Tine ies: Antiviral Product From Burroughs Wellcome Co. 
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-Research Trianale Park North Carolina 27709 
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News asd Comment 


Ophthalmology Seminar.—The Flori- 
da Midwinter Seminar m Ophthalmol- 
ogy will be held Feb 1-4, 1981, at Doral 
æl, Miami Beach, Fla. The 
be entitled “Practical Ad- 
vances im General Orhthalmology.” 
For further informatior, contact Flor- 
ida Midwirter Seminar. 405 NE 144th 
St, Miami, FL 33161. 


Ophthalmic ReviewThe annual 
Ophthalmic Review by the Mayo 
Clinic wil be held May 8-9, 1981. The 
topie will be glaucoma syndromes. The 

enswill include Drs Robert Shaf- 
Liaved Campbell, Harry Quigley, 
erson, and members of Mayo 
epartment of Ophthalmolo- 
gy. urther information, contact 
Carl Rider, Mayo Clirie, Rochester, 
MN 52901. 


Strabismus Course.—The annual 
course om strabismus given by the 
University of Mississippi Medical 
Center, Jaekson, will be held Dec 12- 
13, 1980. The course will be presented 
by Dr David L. Guyten, The Johns 
Hopkins University, Baltimore. For 
further information, contact Dr Raul 
E. Vaiermucla, University of Missis- 
sippi Mecieal Center, 2200 N State St, 
Jacksen, MS 39216. 











Clinies 


National Advisory Eye Council Re- 
search: Plaw.-The National Advisory 
Eye Couneil is currently updating its 
five-year-vision research plan. In pre- 
paring its report the ceuncil is eager 
to hear fom other researchers, from 
practitioners who daily confront diffi- 
cult probtems in the prevention, diag- 
nosis, treatment, and management of 
eye disorders, and from members of 
the general public. Therefore, all 
interested persons are encouraged to 
submit avy ideas, suggestions, or data 
that may be helpful. 

The:council’s report will attempt to 
identity these eye diseases and vision 
disorders for which sustained or 
increased research support is most 
needee. The report will also identify 

í therapeutic or diagnostic tech- 
-should be considered for 
i inical trials, disease prob- 
lems fha might best Fe solved in a 
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multidisciplinary research center en- 
vironment, specific needs for vision 
research training and knowledge, and 
techniques from other fields of bio- 
medical research that might be ap- 
plied profitably to studies of the visual 
system. 

The council will recommend new 
programs and policies that the Na- 
tional Eye Institute should consider 
adopting to help it better carry out its 
mission to improve the nation’s visual 
health. 

Comments and suggestions for the 
council relative to this report should 
be mailed by Jan 1, 1981, to Julian M. 
Morris, Chief, Office of Program 
Planning and Scientific Reporting, 
National Eye Institute, Bldg 31, Room 
6A25, Bethesda, MD 20205. 


Annual Scientific Assembly.-The 
American Society of Contemporary 


Ophthalmology will hold its 16th. 


Annual Scientific Assembly in connec- 
tion with the Fifth International 
Glaucoma Congress, March 15-21, 
1981, in Orlando, Fla. For further 
information, contact Dr John G. Bel- 
lows, 6 N Michigan Ave, Chicago, IL 
60602. 


Research Award  Recipients.—Re- 
search to Prevent Blindness, Inc, has 
announced the recipients of its re- 
search awards. Dr Harry Quigley, 
Wilmer Institute, Baltimore, has re- 
ceived a William and Mary Greve 
International Research Scholars 
Award. The James S. Adams Research 
Scholars Award went to Dr Kenneth 
Kenyon, Massachusetts Eye and Ear 
Infirmary, Boston. The Robert E. 
McCormick Research Scholars Award 
was given to Dr Frederick A. Jacobiec, 
Cornell University Medical College, 
New York. Dr Dominice Man-Kit Lam, 
Baylor College of Medicine, Houston, 
was named the Olga Keith Wiess 
Research Scholar. Dr Keith Green, 
Medical College of Georgia, Augusta, 
received the RPB Manpower Award. 


Course.—A course entitled “Retinal 
Detachment Surgery: Strategy and 
Tactics” will be held by the Manhat- 
tan Eye, Ear, and Throat Hospital, 
March 13-14, 1981. For further infor- 
mation, contact Dr James S. Schutz, 
210 E 64th St, New York, NY 10021. 


Oculoplastic Society Congress.—~The 
International Oculoplastic Society Inc, 
the New York Medical College, and 
the Venezuelan Symposium on Ocular 
Plastic Surgery will organize the 
Fourth International Oculoplastic So- 
ciety Congress at the Margarita Con- 
corde Hotel, Porlamar, Island of Mar- 





garita, Venezuela, Feb 14-21, 1981. 
For further information, contact the 
Oculoplastic Society Congress, ¢/o 
Group Consultants International Ltd, 
70 Glen Ceve Rd, Roslyn Heights, NY 
11577. 


Fight for Sight Student Fellowships 
and Trave! Grants.—Fight for Sight’s 
scientific advisory committee ap- 
proved the funding of ten student 
fellowships to be activated during the 
summer cf 1980. These awards are 
made to select students of medicine or 
the basie sciences who have demon- 
strated an interest in vision research 
and have given reasonable assurance 
of their intention to enter the field of 
ophthalmclogy or its related sciences. 
Since Fight for Sight initiated this — 
facet of its program in 1952, the num- 
ber of student fellowships awarded to 
date has reached 341. 

To assist residents in ophthalmolo- 
gy who have completed a minimum of 
one year’s training, Fight for Sight 
provides funds for a limited number © 
of travel grants. These awards are 
intended to help defray travel and per < 
diem costs for residents who are : 
authors or coauthors of papers that - 


are to be presented at a scientific 
meeting or who would like to partici- 


pate in a symposium or seminar. Sev- 
en additional travel grants were given 
in the spring of 1980, bringing the 
total since 1975 to 37. 

For detailed information and appli- 
cation forms, contact (in writing only) 
Fight for Sight, 189 E 57th St, New 
York, NY 10022. 


Annual Meeting.—The annual meet- 
ing of the Iowa Eye Association will 
be held May 7-9, 1981, in Iowa City. 
The guest speakers include Drs F. 
Fraunfelder, R. Lewis, and L. Zim- 
merman. Workshops in perimetry, 
fundus photography, and fluorescein 
angiography are being offered on 
May 6. For further information, con- 
tact Dr Themas A. Weingeist, Depart- 
ment of Ophthalmology, University 
Hospitals, Iowa City, LA 52242, 


Symposium.—A symposium on the 
eye in systemic disorders will be spon- 
sored by the Scheie Eye Institute and 
the University of Pennsylvania Alum- 
ni Ophthalmological Association, Phil- 
adelphia. The symposium will take 
place at the Fairmont Hotel, Philadel- 
phia, May 7-9, 1981. The Fourth 
Annual Francis Heed Adler Lecture 
will be given by Alan M. Laties, MD. 
For further information, contact Dr 
David M. Kozart, Scheie Eye Insti- 
tute, 51 N 39th St, Philadelphia, PA 
19104. 
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A Technique for Comparing Past 
Fundus Photographs With Present 
-Fundus Condition 


To the Editor.—I would like to suggest 
“a technique that provides a simple and 
immediate comparison between a pa- 
‘tient’s previous fundus findings and 
his current fundus condition. 

~The traditional method of compar- 
‘ing current fundus findings with pre- 
¿vious fundus photographs involves 
“examining the fundus with the indi- 
rect ophthalmoscope and the room 
lights off. The examiner must turn 
the room lights on, take off the indi- 
rect ophthalmoscope, and examine col- 
or transparent slides from previous 
examinations with the room lights on. 
The physician must remember the 
image he has seen through the indi- 
rect ophthalmoscope while transfer- 
ring his attention to the photographic 
image, or the physician can put the 
slides on a view box and look back and 
forth from the fundus view with the 
indirect ophthalmoscope to the view 
box to determine if fundus changes 
have occurred with time. 

A better technique makes use of the 
red-free black-and-white fundus pho- 
tographs on the contact print of the 
fluorescein angiogram taken at a pre- 
vious examination. Color photograph- 
ic prints can be used just as well. The 
physician views the photographs at 
the same time he is examining the 
~ — patient with the indirect ophthalmo- 

scope. 

The patient is examined in a dark- 
ened room. The physician wears the 
indirect ophthalmoscope and holds the 
< 20-diopter lens in one hand. In the 
other. hand the physician holds the 
patient’s angiographic contact print 
(or color photographic print) upside 
down and near the 20-D lens (Figure). 
In this way, the examiner can view 
the fundus and previous photographs 
at the same time with the indirect 
ophthalmoscopic light and make a 
ready and immediate comparison be- 
tween the two. 
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Comparing past fundus photographs with 
present fundus condition. Fluorescein an- 
giographic contact sheet is held upside 
down. Row of red-free photographs (phy- 
sician’s thumb is on row) is held in view of 
indirect ophthalmoscope. Fundus can be 
seen (through indirect ophthalmoscope) 
at same time corresponding red-free pho- 
tograph is seen. 


The method is quick and precise. 
Holding the photographic print upside 
down affords the same view that is 
seen through the indirect ophthalmo- 
scope. The images are approximately 
the same size. The physician needs 
only to move his eye very slightly 
from picture to patient to view each 
image. Any changes from the former 
to the latter can be readily seen and 
compared, 

I have found this technique invalu- 
able in comparing increase or decrease 
of degree of background diabetic reti- 
nopathy, tumor growth, resclution or 
increase of hemorrhage in branch- 
vein occlusion, and changes in various 
other conditions. 

Howarp Scuatz, MD 
San Francisco 


Ultrasound in Orbitopathy 


To the Editor.—In a recent report enti- 
tled “Ultrasound in Early Thyroid Or- 
bitopathy” (ARCHIVES  1980;98:277- 
279), Shammas et al measured the 
optic nerves of seven mildly exoph- 
thalmic eyes. Contrasting their find- 
ings with my previous report’ detail- 


ing an invariable increase in the sub- 
dural perineural space in &) patients 
(55-eyes) with endocrine orbitopathy, 
they found no nerves to be “thickened 
abnormally,” all neural-dural diame- 
ter differences being less than 2 
mm. 

As I reported the upper limit of 
normal for optic nerve neural-dural 
diameter differences to be 1.50 mm? 
(and not 2mm), with a meax diameter 
difference of only 2.03 mm’ in 
patients with extraocular muscles en- 
larged beyond the 95th percentile of 
the normal population, the conclusion 
that “enlarged optic nerves” (?) are 
“not always present” in ‘the early 
stages of Graves’ disease cannot be 
drawn from the data presented in this 
article (assuming that by enlarged 
optic nerves these authors are re- 
ferring to dura-to-dura diameters). 
Furthermore, these authers found 
“optic nerve” diameters averaging 2.6 
mm (in exophthalmic eyes) and 2.1 
mm (in fellow eyes). Such. measure- 
ments would represent markedly 
atrophic nerves according to other 
published values** (which all agree), 
based on hundreds of measurements, 
on a mean orbital nerve diameter of 
about 3.5 mm (anatomic studies quote 
values of 3 to 4 mm). The results of 
Shammas et al are quite anemalous in 
this regard and must result from a 
unique method of ultrascund mea- 
surement or interpretation 

Our own findings (more than 200 
eyes) continue to show that neural- 
dural diameter differences of greater 
than 150 mm may reliably be 
expected in orbits affected by Graves’ 
disease (the diameter of the optic 
nerve itself remains normal in uncom- 
plicated cases). 

In support of the findings of Sham- 
mas et al regarding the incidence of 
specific extraocular musele thicken- 
ing, I have also found (in eontrast to 
the findings of McNutt’) that the 
lateral rectus muscle shows signifi- 
cant thickening far less often than do 
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the other-reetus muscles. 

While he- work of Shammas et al 
provides further evidence for the 
important role of quantitative ultra- 
sonograpey in the early diagnosis of 
Graves’ d sease, as has been previous- 
ly emphasized by others, their optic 
nerve and perineural measurements 
seem imcensistent with all previously 
reported eesults involving large num- 
bers of patients and should be reeval- 
uated. 





HAROLD SKALKA, MD 
Birmingham, Ala 


L Skalka HW: Perineural optic nerve changes 
in endecrime orbitopathy. Arch Ophthalmol 
1973:06:468-273. 

2. Skalka HW: Quantitative ultrasonographic 
determination of perineural orbital optic nerve 
cereorospinal fluid, in White D, Brown RE (eds): 
Ultrasound an Medicine, vol 3A, Clinical Aspects. 
New: York, Plenum Press Ine, 1977, pp 1029- 
1042: 

3. MeNutt. L: Ultrasound of Graves’ orbitopa- 
thy. Read before the seminar of the Department 
of Ophthainalogy, University of Iowa, Iowa City, 
April 16, 1975. 

4. Skalka HW: Ultrasonography of the optic 
nerve, in Newrodphthalmology Update, Smith JL 
(ed). New York, Masson Publishing USA Ine, 
1977. pp 1196130. 

5. Osseinig K: Echography ef the eye, orbit, 
and periorbital region, in Arger PH (ed): Orbit 
Roentgenology. New York, Jokn Wiley & Sons 
Ine, 1977, pp:223-269. 

6. Skalka HW: The diagnosis of endocrine or- 
bitopathy. A'euro-ophthalmolagy, to be pub- 
lished. 


In Reply—Skalka’s criticism of our 
optic nerve measurements is based on 
the assumption that “optic nerve 
thickness” refers to dura-to-dura di- 
ameter. In our report, we measured 
the thickness of the optie nerve per se 
without its sheaths. Such a measure- 
ment enabled us to compare the values 
obtained with tables from L. McNutt, 
MD, basee. on a comparable method of 
measurement (oral communication, 
Mar 1, 1980). 

Skalka then questions our state- 
ment, “enlarged optic nerves are not 
always present in early stages of 
Graves’ disease” and in the following 
paragraph contradicts himself by 
stating that “the diameter of the optic 
nerve itse f remains norma! in uncom- 
plicated eases.” In MeNutt’s study,’ 
the two eyes: (2.3%) that demonstrated 
enlarged eptic nerves (larger than the 
95th percentile) had a class IV involve- 
ment. Weagree there is good evidence 
both by wtrasound and computerized 
tomographic scanning that the orbital 
optic nerve sheath expands in some 
patients with advanced thyroid orbit- 
opathy. We know of no pathologic 
data clari ying whether the substance 
of the serve.is alse abnormal in thy- 
roid disease. 





Arch Ophivaimol-Vol 98, Dec 1980 


ein response to Skalka’s criticism 
concerning actual optic nerve mea- 
surements, anatomic studies? quote a 
value of 3 mm. However, these reports 
do not specify whether the measure- 
ment was made horizontally-or verti- 
cally and at what distance from the 
globe. To obtain relevant actual mea- 
surements, we have performed verti- 
eal and horizontal nerve measure- 
ments in 30 eyes at autopsy. These 
eyes were obtained from adults 
between the ages of 40 and 70 years 
with no known ocular diseases and had 
been fixed in a neutral, buffered for- 
maldehyde solution. Nerves with ob- 
vious artifactitious distortion were 
excluded. The measurements were 
performed after fresh cross-section 
cuts 10 mm behind the globe, which 
corresponds approximately to the area 
examined by A-scan ultrasonography. 
These measurements represented ac- 
tual diameters of the optie nerves 
excluding the sheaths and were made 
with a steel caliper to the nearest 
tenth of a millimeter. The vertical 
diameter ranged from 2.4 to 3.6 mm, 
with an average of 2.9 mm. The hori- 
zontal diameter (that which is mea- 
sured by A-scan echography) ranged 
from 2.0 to 3.3 mm, with an average of 
2.7 mm. Measurements of diameters 
in six optic nerve cross-section cuts 
before and after overnight immersion 
in a formaldehyde solution suggested 
that both the horizontal and vertical 
diameters increased slightly (about 
5%) during fixation. 

In our ultrasound study, the aver- 
age thickness of all measured optic 
nerves was 2.4 mm. As we had stated 
in the “Materials and Methads” sec- 
tion, all the measurements were made 
on the ultrasound tracings from one 
border of the defect to the other bord- 
er. We have rechecked these measure- 
ments and found the same results. 
Slightly larger values could be ob- 
tained by measuring from one peak of 
the defect to the other peak, bringing 
the average thickness to 2.6 mm. 
These values are reasonably close to 
the horizontal measurements per- 
formed on eyes at autopsy and would 
not seem to represent “markedly 
atrophic nerves,” as suggested by 
Skalka. To emphasize the difficulties 
we encountered in displaying and 
measuring optic nerves, we attempted 
such a measurement on 18 eyes in our 
study and could get consistently 
repeatable results in only 13 eyes 
(72%). The most consistent measure- 
ments were those of the actual nerve 
exclusive of sheaths. The measure- 
ment of optic nerve diameters by A- 
scan in our hands is difficult and 


tedious. To obtain the maximal mea- 
surement, the ultrasound beam must 
be perpendicular to the medial and 
lateral surfaces of a tortuous and vari- 
ably oriented nerve, and we suggest 
there will often be error (undermea- 


surement) in the value obtained. 
Considerably thickened nerves are 
relatively easy to document? in a 
semiquantitative manner but, as em- 
phasized by Ossoinig,’ normal-sized 
optic nerves are difficult to measure. ' 

The main purpose of our article was 
to report on the reliability of A-scan 
echography in diagnosing early cases 
of thyroid orbitopathy. In our study, 
measurements of the optic nerve 
thickness as well as the difference 
between the nerve and dural diame- 


ters did not improve the diagnostic = 


reliability obtained by bilateral ex- 
traocular muscle measurements alone 
in early thyroid orbitopathy. 
H. Jonn F. SHammas, MD 
Don S. MINCKLER, MD 
CARLA OGDEN 
Los Angeles 


1. MeNutt L: Ultrasound of Graves’ orbitopa- 
thy. Read before the seminar of the Department 
of Ophthalmology, University of lowa, lowa City, 
April 16, 1975. 

2. Last RJ: Wolff's Anatomy of the Eye and: 
Orbit. Philadelphia, WB Saunders Co, p 826. 

3. Shammas HJF, Nankin S, Minckler DS: 
Optic nerve enlargement in optic neuritis. Read 
before the American Society of Ophthalmic 
Ultrasound, Kansas City, Mo, Oct 24, 1978. 

4. Ossoinig K: Echography of the eye, orbit 
and periorbital region, in Arger PH (ed): Radiol- 
ogy of the Orbit. New York, John Wiley & Sons 
Ine, 1977, pp 229-233. 


Suture Cutting With a Laser 


To the Editor.—I would like to share 
this experience with your readers. A 
71-year-old patient who had an intra- 
ocular lens in the right eye four years 
ago had progressive but painless loss 
of vision of one month’s duration. On 
examination, his visual acuity was 20/ 
200. The left eye had a corneal trans- 
plant, and the visual acuity was never 
better than 20/400. The right eye was 
mildly hyperemic. There was marked 
corneal edema in the upper nasal 
quadrant. The anterior chamber was 
deep and clear. A loose 10-0 nylon 
suture was sticking out of the intrao- 
cular lens and touching the endothe- 
lium, resulting in the corneal edema. 
Before attempting to cut the suture 
with an argon laser beam, I tried it on 
a sample suture. It was eut very easily 
using a (800 mW, 100gm) couple of 
pulses. However, when the suture was 
immersed in normal saline solution in 
a test tube, there was ne way to cut it 
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(900 mW, 100 um continuous). The 
laser can only burn it. The minimum 
was 400 mW of power and a 100-um 
spot. 

After giving the patient a retrobul- 
bar injection of 2% lidocaine hydro- 
chloride, a Goldmann three-mirror 
contact lens was positioned on the 
right eye. Using a power of 400 mW 
and spot size of 100 um, the suture was 
photocoagulated at the knot where it 
leaves the intraocular lens. The suture 
material burned but was not cut. This 
. resulted in a bending downward of the 
`- suture, thus pulling its tip away from 
the corneal endothelium. Neither the 
iris tissue nor the implant were dam- 
aged by the laser beam. The patient 
received a mixture of dexamethasone 
«sodium phosphate and neomycin sul- 
fate (Neodecadron) eyedrops three 
» times daily. 

Four days later, the eye was quiet, 
‘and the corneal edema had subsided 
90%. The 10-nylon suture was floating 
in the lower angle, and the visual 
acuity had already improved to 20/40. 
< This saved him an intraocular opera- 
tion on his one good eye. 

CHARLES H. KHOURI, MD 
Miami 


Piggyback Contact Lenses for 
‘Reducing Postkeratoplasty 
© Astigmatism 


_ To the Editor.—I read with interest 

the article by Krachner and Fenzl 
entitled “Surgical Correction of High 
Postkeratoplasty Astigmatism: Re- 
laxing Incisions vs Wedge Resection” 
in the August ARCHIVES (1980;98:1400- 
1402). As the authors state, high astig- 
matism in a clear corneal graft does 
not produce a good visual result. The 
use of surgical techniques (relaxing 
incisions or wedge resections) is 
~ shown to improve the refractive prob- 


Jem in most cases. However, I must 


disagree with the conclusion that “re- 
laxing incisions is the method of 
- choice for reducing postkeratoplasty 
- astigmatism.” True, it may be su- 
~ perior to wedge resections, but Soper 
and Paton’ and Caroline and Dough- 
man? have shown that piggyback con- 
tact lenses can safely correct vision in 
eyes. having high and/or irregular 
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astigmatism. And this can be achieved 
with much less risk than surgery. 

I recently treated a 68-year-old man 
who had a postkeratoplasty astigma- 
tism of 14.5 diopters in his aphakic left 
eye. He was wearing spectaeles over a 
soft contact lens in the left eye, but 
visual acuity was still only 20/60- with 
a +3.00 +3.00 x 20 overcorrection. 
(The visual acuity of the cataractous 
right eye was 20/40 with —3.00 
—0.75 x 90.) This patient wanted me 
to remove the cataract in his right eye. 
Instead, I tried a 9.8-mm hard contact 
lens in the left eye. This produced a 
20/20° acuity, but the lens repeatedly 
decentered. Finally, a planosoft con- 
tact lens (Flexlens) with a 9.5-mm 
groove was fit with the same hard 
contact lens in piggyback. This pa- 
tient comfortably and happily sees 
20/20° with his 14.5-D obliquely astig- 
matie corneal graft. True, not all 
patients will have this success with a 
piggyback lens, but I think it should 
be attempted as the method of first 
choice in patients with high postkera- 
toplasty astigmatism. 

ALAN N. Koun, MD 
West Palm Beach, Fla 


1, Soper JW, Paton DÐ: A piggyback contact 
lens for corneal transplants and other cases with 
high astigmatism. Contact Intraoc Lens J 1980; 
6:132-143. 

2. Caroline PJ, Doughman DJ: A new piggy- 
back lens design for correction of irregular astig- 
matism: A preliminary report. Contact Intraoc 
Lens J 1979;5:40-44. 


Blind Persons’ Feelings 
About Ophthalmologists 


To the Editor.—We are conducting a 
series of interviews with blind persons 
while preparing a book concerning the 
feelings of the blind about themselves, 
their family, and friends. One of us is 
a counselor and the other an ophthal- 
mologist. Many of those interviewed 
have related feelings of frustration in 
dealing with their ophthalmologist. 
This might have been unique to 
Arkansas, except our interviews have 
included people from Arizona and 
Texas. In addition, many interviews 
were with people at the Arkansas 
Enterprises for the Blind, Little Rock, 
which has a broad international repre- 
sentation. 


One of the most eloquent blind per- 
sons interviewed is 33-year-old Paul 
Graziani. Paul has been blind from 
diabetic retinopathy for ten years. He 
works for the Arkansas Office for the 
Blind and Visually Impaired, Little 
Rock, as a counselor for the blind. The 
following are his feelings about 
ophthalmologists: 


I think ophthalmologists view blind- 
ness—particularly blindness in younger 
people—as failure. That’s the antithesis of 
what they strove for in school. I think they 
have difficulty coping with it. I don’t think 
they have a much better understanding of 
blindness than the general layman does. | 
believe ophthalmologists need to have that 
understanding, because they’re going to 
view some of it, and they're going to deal 
with people who are going blind, and 
there’s nothing they will be able to do 
about it. That’s a reality. 

If ophthalmologists could leave the per- 
son with some kind of hope; ie, “Yes, you 
are going blind, but there are places that. 
can help you. There are blind people who 
are working.” It might be helpful if they 
had a contact person. “Here’s a name and 
phone number. This organization helps 
blind people get back to work. I think, if 
you call them, they can give you some 
help.” At least they would leave the office 
with something to hang onto—with some 
help. 

I think many ophthalmologists leave the 
person with this impression: “Well, you're 
becoming blind. Go home and sit down.” 
Doctors are still God to many people, and 
those people do what they’re told. My doc- 
tor said, “Well, you’re blind, and there’s 
absolutely nothing I can do about it. Please 
see the nurse and pick up your charge when 
you leave.” 

It would be helpful if ophthalmologists 
could leave people with some feeling of 
self-worth, the feeling that they can still do 
something, by taking a little time with 
them, by explaining the facts and 
answering questions. 

Statistically, a certain number of people 
are going to go blind each year. Hopefully, 
science can reduce that. Ophthalmologists 
are going to be seeing those peopie. I 
believe they need to come to grips emotion- 
ally with that fact. 

We believe that ophthalmologists 
should be educated to interact :n a 
more positive, caring way with blind 
persons, to assist them to the next 
step of rehabilitation. 

F. HAMPTON Roy, MD 
ELIZABETH C. PERRY, MED 
Little Rock, Ark 
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Books 


Stallard’s:Eye Surgery, ed 6, edited by M. J. 
Roper-Hail, 02 pp, 781 illus, $95, Philadelphia. 
JB Lippincet Co, 1980. 

The sixch edition of this well-known 
pòk on-ocular surgery has been 







extens revised, enlarged, and 
rewritten by the well-known ophthal- 
mologist. from Birmingham, Ala. 


The boos is addressed to the general 
ophthalmi surgeon. It contains 
enough information to familiarize 
anyene wth the the most accepted 
and proved procedures. The tendency 
for advareed specialization has, in 
general, elm mated the necessity for a 
single book of ophthalmic surgery by 
a single sutaor. However, here we 
have an exception, and I think, as an 
intreduction for general ophthalmic 
surgery or asta resource book for the 
ophthalmologist in the field, this is a 
most valuable and informative vol- 
ume. We have to be grateful that 
there still exists an ophthalmologist 
who van cower the entire field. Roper- 
Hall is obviously most qualified to do 
that. < i 











FREDERICK C. BLopt, MD 
Iewa City 


One Pair for a Lifetime, by Richard E. Sim- 
mons. and: Dosad A. Keller, 158: pp, with illus, 
Columbus, Ohi, Honaid A. Keller, 1980. 
ves from Ohio State 
s written by a pedi- 
gist and an ophthal- 
he book.is addressed 
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to parents dren with eye prob- 
lems. It is w n in an easily under- 
standable nd in question-and- 


answer form. The book should be use- 
ful to anyons who does not have spe- 
cialized ophtha mie training, but does 
have an inquisitive mind. The text is 
complement superb illustrations, 
something we are used to from the 
pen of Keller. 

TREDERICK C. Blopr, MD 

zowa City 









Manual of Oeuiar Diagnosis and Therapy, 
edited by Deboran Pavan-Langston, 479 pp, with 
illus, $12°95, Boston: Little Brown & Co, 1980. 

The well-known “Manual Series” 
has now beer: enriched with the addi- 
tion of a volume on ophthalmology. 
The manuale are printed in a size 
small enough to be put into a pocket. 
pieal-aound and, therefore, 
use. Ir addition, they are 
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reasonably priced. 

This volume on eye diseases is 
edited by the well-known ophthalmol- 
ogist, Deborah Pavan-Langston, MD, 
from the Massachusetts Eye and Ear 
Infirmary, Boston. Most of her collab- 
orators come from the Boston area 
and many of them are from the same 
institution. 

The monograph is precise and con- 
cise. Its treatment chapters especially 
should be most useful to interns, resi- 
dents, family practitioners, and other 
health personnel who want authorita- 
tive, quick, and practical information 
about an eye disease. 

FREDERICK C. BLop!, MD 
Iowa City 


Contact Lenses, by H. W. Roth and M. Roth- 
Wittig, translated by D. MacKeen, 81 pp, with 
illus, $7.95, Hagerstown, Md, Harper & Row 
Publishers inc, 1980. 

This little book is addressed to 
patients who are contemplating the 
purchase of contact lenses or who are 
already wearing them. The authors 
are associated with the University of 
Ulm, Germany, and have for a long 
time been interested in contact 
lenses. 

The authors explain not only the 
purpose and function of contact lenses 
but also point out the difficulties of 
fitting and the problems of wearing 
these lenses. The language is concise 
and to the point; it should be under- 
stood by any layman. The illustrations 
are instruetive, and the translation by 
Dr D. MacKeen is faultless. 

FREDERICK C. BLopi, MD 
Iowa City 


Diabetic Retinopathy, vol 4 (Sights and 
Sounds in Ophthalmology), by Stuart L. Fine and 
Arnall Patz, stide-tape presentation, 64 pp, with 
100 35-mm slides and two cassette tapes. $175, 
St Louis, CV Mosby Co, 1980. 

Sights and Sounds in Ophthalmolo- 
gy, volume 4, is a slide-tape-text pres- 
entation of diabetic retinopathy by 
Stuart L. Fine and Arnall Patz. The 
presentation consists of a cassette 
tape narration of 35-mm slides. that 
show fundus photographs, histopatho- 
logic appearance, and artists’ illustra- 
tions of diabetic retinopathy. A manu- 
al is provided and may be read in lieu 
of the tapes. The chapter headings are 
“Background Retinopathy”; “Pre- 
proliferative Retinopathy”; “Prolifer- 


ative Retinopathy”; “Management of 


Proliferative Diabetic Retinopathy”; 
“Contraindications, Side Effects, and 
Complications of Photocoagulation”: 
“Vitrectoray”; “Pathogenesis of Pro- 
liferative Retinopathy”; “Macular 
Edema”; “Sudden Visual Loss”; "Mis- 
cellaneous Subjects’: and “Self- 
Assessment Quizzes.” 

The authors show fundus photo- 
graphs of patients with various stages 
of retinopathy, state their plan of 
management, and then give reasons. 
why they believe this plan is best. This 
method is very effective and provides 
practical guidelines for the clinical 
management of diabetic retinopathy. 
The authors give an especially lucid 
illustrated summary of the findings of 
the Diabetic Retinopathy Study and 
the aims of the Early Treatment Dia- 


betic Retinopathy Study and the Dia- . 


betic Retinopathy Vitreetomy Study. 
The presentation is excellent 
throughout. I encourage practicing 
ophthalmologists, residents, and med- 
ical students to use this valuable. 
teaching source. 
James C. Fouk, MD 
Iowa City 


Retinal Detachment: A Manual Prepared for 
the Use of Graduates in Medicine, ed 3, by 


George F. Hilton, Edward B. McLean, and. 
Edward W. D. Nerton, 164 pp, with illus, Roches- fol 
ter, Minn, American Academy of Ophthalmology, > 


1979. 


Numerous changes have occurred in 
the field of retinal detachment. sur- 
gery in the 14 years that have passed 
since the publication of the second 
edition of Retinal Detachment by 
Dohrmann et al. The new edition of 
the academy's manual is a welkome 
and long overdue update on this topic, 
well prepared for both residents and 
graduates in ophthalmology. This 
manual is based on a review of the 
literature as interpreted through the 
personal experiences of the authors. 
The subject matter is presented in a 
didactic fashion, with all references 
included at the end of the monograph 
as a bibliography rather than after .” 
individual chapters. Bee 

The manuai is divided into nine 
chapters and includes a reprint of 
“The Technique of Binocular Indirect 
Ophthalmoscopy” by Rosenthal and 
Fradin in the appendix. A detailed 
table of contents and an index are 
provided to facilitate the retrieval of 
specific information. The introduction 
centers around the contributions of 
Gonin and provides some insight into 
the subsequent developments of reti- 
nal detachment surgery from a histor- 
ical perspective. The pathogenesis, 


Books 2247 





natural history, and epidemiologic 
findings of retinal breaks and detach- 
ments are presented in chapter 2, as is 
the role of vitreoretinal lesions in pro- 
ducing breaks. Only brief mention is 
made of pathologic changes that. occur 
in retinal detachments. A detailed 
outline of history taking and an 
appropriate preoperative evaluation 
are. provided in chapter 3, as well as 
the unique contributions and limita- 
tions of the instruments used in this 
evaluation. The normal features and 
variations of the peripheral retina are 
shown in an abbreviated manner (as 
published by Rutnin and Schepens). 
This is followed by a schema relating 
the most probable location of a retinal 
break to the configuration of the 
detachment. Unfortunately, little 
space is devoted to the role of echogra- 
phy in the management of vitreoreti- 
“nal disorders. A table listing the 
differential diagnosis of retinal de- 
_tachments concludes this chapter. In 
-chapters 4 and 5, the authors discuss 
the preoperative management of the 
-retinal detachment and present the 
indications, techniques, and results of 
‘prophylactic therapy applied to eyes 
“at greater risk for retinal detachment. 
Attention is drawn to the 1/10,000 
incidence of retinal detachments in 
the general population and contrasted 
to the 6% to 14% prevalence of retinal 
breaks as found in autopsy eyes. Use- 
© ful guidelines are provided for recog- 
nizing which types of breaks are more 
likely to progress to a detachment. 
The surgical management of retinal 
detachments is presented in the next 
chapter. Here, the authors have writ- 
ten an excellent discussion on the 
basic principles of detachment sur- 
gery and the various modalities and 
techniques currently in use. The sub- 
=; jects of surgical exposure, localization 
of breaks, and different methods of 
scleral buckling are presented clearly 
and complemented by good diagrams. 
The indications for and techniques of 
intraocular gas or fluid injection dur- 
`- ing a seleral buckling procedure are 
deseribed. This is followed by 12 reti- 
nal detachment cases with color fun- 
dus diagrams and a suitable surgical 
approach. Little mention is made of 
vitrectomy procedures, an important 
surgical technique in the management 
of vitreoretinal disorders that is 
< beyond the scope of this manual. In 
chapter 7, an outline of postoperative 
and discharge instructions and their 
rationale is provided by G. F. Hilton. 
The last two chapters deal with surgi- 
eal complications and surgical results. 
Intraoperative, early, and late postop- 
erative complications are discussed in 
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detail, along with appropriate corrge- 
tive measures. This section is worth- 
while reading for all retina surgeons. 
Hilton then shows the anatomic and 
visual results of detachment surgery 
obtained in his own practice, results 
consistent with those of other retina 
centers. Last, there is the classic arti- 
cle of Rosenthal and Fradin on the use 
of the binocular indirect opthalmo- 
scope, a must for anyone wishing to 
become proficient in the use of. this 
essential examining technique. 

The manual on Retinal Detachment 
is expensive when compared with oth- 
er academy manuals. Possibly the use 
of color illustrations accounts for the 
price. Errors are present throughout, 
ranging from typographic errors to 
mislabeled illustrations and a wrongly 
oriented fundus drawing. The authors 
have included a fundus drawing with 
color codes and symbols in the form of 
eross-hatchings, xs, and cs to repre- 
sent retinal pathologic appearance 
schematically rather than having 
these areas drawn as they actually 
appear. ` 

On the whole, the manual Retinal 
Detachment is a well-written intro- 
ductory monograph that ably presents 
a complicated topie thoroughly and in 
an organized fashion. The manual is 
rich in content that has been 
abstracted from many sources and is 
tempered by the tremendous personal 
experience of the authors. A compre- 
hensive treatise was never intended, 
and within the imposed limitations, 
the authors have provided us all with 
an informative, readable manual. 

M. A. Von FRICKEN, MD 
Iowa City 


Ocular Pathology Update, edited by Don H. 
Nicholson, 291 pp, with illus, Paris, Masson, 
1980. 

Many of the chapters are short and 
precise summaries on the present 
state of the arts in various fields of 
ocular pathology including immunolo- 
gy and biochemistry. A few of the 
articles are based on extensive person- 
al experience and large series of cases, 
such as the chapter by W. R. Green on 
senile macular degeneration and the 
one by R. L. Font and J. W. Gamel on 
adenoid cystic carcinoma of the lacri- 
mal gland. Some of the contributions 
are superb and extensive review arti- 
cles such as those by K. R. Kenyon on 
lysosomal disorders affecting the ocu- 
lar anterior segment, G. K. Klint- 
worth on corneal dystrophies, B. E. 
Wright and P. Henkind on the patho- 
logic findings of retinal vascular dis- 


eases, and D. H. Minckler and A. H. 


Bunt on the experimental and clinical 
importance of axonal transport in 
pathology of the optic nerve. A few of 
the contributions deal with the con- 
troversial aspects in the management 
of ocular tumors, expertly and clearly 
summarized by the editor. 
FREDERICK C. BLop1, MD 
Iowa City 


Neuro-ophthalmology Board Review Manual, 
by Frank J. Bajandas, 141 pp, with illus, New 
Jersey, Charles B Slack Inc, 1980. 

The anxious resident facing a stiff 
examination would like to believe that 
he can absorb the contents of a slim 
soft-bound volume in just a few eve- 
nings and thus end his worries about 
flunking neuro-ophthalmology. How- 
ever, this paperback is jammed with 
complex material in a concentrated 
form that can only be taken in small 
doses. So, reader, beware. This book is, 
as the title suggests, a study outline 
for review or overview and is no sub- 
stitute for the customary case- 
oriented way of learning a clinical 
subspecialty. Nevertheless, when a 
student asks me where to start read- 
ing about neuro-ophthalmology, I 
will probably direct him to this manu- 
al because I admire the clear organiza- 
tion and simple diagrams. Dr Bajan- 
das is obviously an inspired teacher, 
who was taught by an inspired teach- 
er. 

H. STANLEY THOMPSON, MD 
Iowa City 


Current Topics in Eye Research, vol 3. edited 
by Jose A. Zadunaisky and Hugh Davson, 336 
pp, with illus, $35, New York, Academic Press 
Inc, 1980. 

This series continues to present 
basic research topics to the ophthalmic 
community. Some of the chapters are 
difficult reading for anyone not well 
grounded in biochemistry or molec- 
ular biology. The article most perti- 
nent to clinical ophthalmology is by 
Ronald A. Laing of Boston University 
on specular microscopy of the cornea. 
The chapter by Eugene Copeland of 
Woods Hole, Mass, on the eyes of fish 
is also fascinating reading. Who 
would have thought only ten years ago 
that the oxygen tension in the retinal 
area of fish is ten times that of the 
blood in other organs (the swim blad- 
der excepted). The chapter on accom- 
modation in vertebrates by J. G. Sivak 
of Waterloo, Ontario, is as complete a 
survey as you can hope for. 

FREDERICK C. BLop1, MD 
lowa City 
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chloramphenico! optic neuropathy [Godel] 1417 
(Au) 

Cysticercosis 

removal of intravitreous cysticerci “rom surface 
of optic nervehead, pars plana aparoach [Zinn] 
714 (Ap) 

Cysticercus see Taenia 

arachnoid, ocular motor paralysis and [Lesser] 
1993 (No} 

Cysts 

archnoid, ocular motor paralysis and [Lesser] 
1993 (No) 

keratitis due to Acanthamoeba cas-ellani [Xey] 
475 (Mr) 

Cytochemistry see Histocytochemastry 

Cytodiagnosis 

Papanicolacu cytology in diagnosis and manage- 
ment of external ocular tumors [elender] 909 


(My) 


amikacin treatment of 


Subject Index 





b 
ł 
\ 


Dacryacystitis 
cocaine texicity during dacryocystorhinostomy 
[Merere 843 (My) 

Decompression 
inferier: erbital, 


i ttsiof | Abelson] 856 (My) 

de Gama Pinto, J. R. (1853-1945) 

y and philately, ophthalmologists 
on stamos [Blodi] 143 (Ja) 

de Grosz Emil (4865-1941) 

ophthalmelogy amd philately, ophthalmologists 
(Blodi] 858 (My) 


sause of diplopia after dental injec- 
tion (corres) [Himmelfarb] 575 (Mr) 

Depo-Provera ses Medroxyprogesterone 

Deporone: ses Medroxyprogesterone 

Dermacestorsee Ticks 

Dermoid 

ring dermmid syndrome, new syndrome of autoso- 
mal dominantly inherited, bilateral, annular 
limbal @ermoids with corneal and conjunctival 
extension [Mattos] 1059 (Je) 

Devices see Equipment and Supplies 

Dexametiasene Phosphate 

compar ocular pressure elevation by medry- 
song, Nioroinetholone and [Mindel] 1577 (Se) 

Diabetes Mellitus, Experimental 

cliniespattiolegicstudy of blood-retinal barrier in 
[Tso] 2632 (No) 

fluorephowmetry [Klein] II. streptozocin-treated 
guinea pigs, 2233; IIL streptozvcin-treated rats 
and rats with pancreatectemy, 2235 (De) 

permeability defect of retinal pigment epithe- 
lium, oecurrenve in early streptozocin diabetes 
[Kirber| 725 (Ap) 

Diabetes Mellitus, Juvenile 

acute dise swelling in, clinical profile and natural 
history»of !2 cases [Barr] 2185 (De) 

opticdise edema in [Pavan] 2198 (De) 

Diabetic Retinopathy 

clinieopathologiewstudy of blood-retinal barrier in 
experimenial diabetes mellitus [Tso] 2032 
(No} 

iris neovascular tufts (corres.) [Kottow] (reply) 
[Masor] 2034 (No) 

lens inflsence on diabetic vitrectomy results 
[Blankensiip] 2196 (De) 

proliferaiive: choroidovitreal neovascular in- 
grewth after photocoagulatien for [Chandra] 
1583 (Se) 

proliferadve: pars plana vitrectomy, treatment 
for tractiowal macula detachment secondary to 
[Miler 658 (Ap) 

technique. for comparing past fundus photo- 
graphs with present fundus condition (corres.) 
[Séhat] 2244 (De) 








Dialysis 
retinal [Zion] 1971 (No) 
trabeculeialysis, modified goniotomy for in- 





flammatory glaucoma, histologic evidence for 
mechauiam: of pressure reduction [Herschler] 
684 (Ag) 

Diamox seewcetazolamide 

Diathermy 

insulated. electrode for [El-Mofty] 1115 (Je) 

Dipivetriia 

is phenylephrine privalate a prodrug? comparison 
with [Mindel] 2220 (De) 

systemic absorption of topica? ocularly applied 
epinephrine and [Anderson] 350 (Fe) 

Dipiocowcus pneumoniae see Streptococcus 





‘ial injection, interpreting cause of 
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Diplopia—Continued 
(corres.) [Himmelfarb] 575 (Mr) 

binocular, associated with subretinal neovascular 
membranes [Burgess] 311 (Fe) 

Dirofilariasis 

subcutaneous, of eyelid and ocular adnexa [Font] 
1079 (Je) 

Disinfectants 

chlorhexidine effects on corneal epithelium and 
endothelium [Green] 1273 (Jy) 

conjunctival hyperemia and corneal infiltrates 
with chemically disinfected soft contact lenses 
[Mondino] 1767 (Oc) 

fungal endophthalmitis following ‘ntraocular 
lens impiantation, surgical epidemic [Pettit] 
1025 (Je) 

Diurnal Rhythm see Circadian Rhythm 

Dosage Forms 

acetazolamide, in treatment of glaueoma [Ber- 
son] 1051 (Je) 

Douching see irrigation 

Drainage 

orbital abseess [Krohel] 274 (Fe) 

Drug Abuse 

endogenous Aspergillus endophthalmitis in drug 
abusers [Doft] 859 (My) 

Drug Combinations 

combined gentamicin-tobramycin-corticosteroid 
treatment, effect on gentamicin-resistant 
Pseudomonas keratitis [Smolin] 478 (Mr) 

Drug Hypersensitivity 

supersensitivity to topical epinephrine after 
long-term epinephrine therapy [Flach] 482 
(Mr) 

Drug Interactions 

ocular, timolol and epinephrine [Goldberg] 484 
(Mr) 

Drugs 

commonly used intraocular medications and cor- 
neal endothelium [Olson] 2224 (De) 

Duane’s Syndrome see Ophthalmoplegia 

Dystrophia Myotonica see Myotonia Atrophica 










Echothiophate iodide 

is phenylephrine pivalate a prodrug? [Mindel] 
2220 (De) 

Edema see also Laryngeal Edema: Papillede- 
ma 

acute disc swelling in juvenile diabetes, clinical 
profile and nautral history of 12 eases [Barr] 
2185 (De) 

cystoid macular, retinal light exposure and 
(corres.} [Mannis] 1133 (Je) 

optie dise, in juvenile-onset diabetes [Pavan] 2193 
(De) 

Electrodes 

insulated diathermy [El-Mofty] 1115 Je) 

Electron Microscopy see Microscopy, Electron 

Electrooculography 

ocular findings in thoracic-pelvic-phalangeal dys- 
trophy feorres.) [Peterson] 1133 (J2} 

Electroretinography 

bright-flash, and vitreous hemorrhage, experi- 
mental study [Mandelbaum] 1823 (Oc) 


‘chloramphenicol optie neuropathy [Godel] 1417 


(Au) 

Elschnig’s Spots 

in nonhuman primates, eye in accelerated hyper- 
tension [de Venecia] 913 (My) 

Encephalocele 

cerebellar heterotopia in orbit [Call} 717 (Ap) 

Endophthalmitis 

complicating Haemophilus influenzae type B 
meningitis [Taylor] 324 (Fe) 

cystoid macular, incidence following scleral buck- 
ling procedure [Lobes] 1230 (Jy) 

endogenous Aspergillus, in drug abusers [Doft] 
859 (My) 

endogenous fungal, therapy of, miconazole or 







Endophthaimitis—Continued 
amphotericin B for coceidioidal and candidal 
infection [Blamenkranz] 1216 (Jy) 

fungal, following intraccular lens implantation, 
surgical epidemic [Pettit] 1025 (Je) 

gentamicin-resistant Serratia. marcescens [Gam- 
mon] 1221 (Jy) 

Endoplasmic Reticulum 

corneal crystalline deposits associated with dys- 
proteinemia, 2 eases, literature review [Barr] 
884 (My) 

Endothelium 

corneal, and air, in vivo specular microscopy 
study in cats [Olson] 1283 (Jy) 

corneal, chlorhexidine effects on [Green] 1273 
(Jy) . 

corneal, commonly used intraocular medications x 
and [Olson] 2224 (De) 

corneal, cytotoxicity of pivalylphenylephrine and 
pivalic acid to [Staatz] 1279 (Jy) 

corneal, effect of urokinase on [Hull] 1285 (Jy) 

4 methods of measuring human corneal endothe- 
lial cells from specular photomicrographs . 
[Waring] 848 (My) : 

glaucoma due to endothelialization of. anterior 
chamber angle, comparison of posterior poly- 
morphous dystrophy of cornea and Chandler's 
syndrome [Rodrigues] 688 (Ap) 

graft, morphologic variations in [Rao] 1408 (Au) 

human corneal, stimulation of repair of, in organ 
culture by mesodermal growth factor [Squires] 
1462 (Au) ei 

new method for determining corneal endothelial 
cell density from specular photomicrographs ` 
[Schutten] 552 (Mr) i 

polyvinyl alcohol as protective coating on intraoc- 
ular lenses [Olson] 1840 (O¢} 

specular microscopy in cataract and intraocular 
lens patients, 564 cases [Kraff] 1782 (Oc) 

specular microscopy over hydrogel contact lens 
(corres.) [Polse] 188 (Ja) 

Enucleation 

choroidal melanoma, observation or? new ap- 
proach [Manschot] 71 (Ja), (corres.) [McLean] 
1298, (reply) [Manschot] 1801 (Jy) 


prognosis in uveal melanoma with extrascleral’ . 


extension [Affeldt] 1975 (Na) z 
Pseudomonas pseudomallei in anophthalmic orbit... 
{Nussbaum} 1224 (Jy) 
superior sulcus deformity [Bello] 2215 (De) 
vitreous cylinders [Roizenblatt] 734 (Ap) 
Enzyme immunoassay see tmmunoenzyme 
Technics 


Enzyme-Labeied Antibody Technic see Immu- ` 


noenzyme Technics 


Enzyme-Linked Immunosorbent Assay see Im-. Q 


munoenzyme Technics 

Enzymes : 

galactosemic, presenile cataract formation and a 
decreased activity of [Skalka] 269 (Fe), > 
(corres.) [Bryant] (reply) [Skalka] 1487 (Au) 

EOG see Electrooculography 

Eosinophilic Granuloma oe 

localized (Langerhans’ cell histiocytosis), of orbite 
al frontal bone [Jakobiec] 1814 (Oc) ; 

Epidermolysis Bullosa P 

simplex, corneal involvement in [Granek] 469 
(Mr) 

Epinephrine 

and timolol, ocular interactions [Goldberg] 484 
(Mr) 

regulation of intraocular pressure and pupil size 
by &-blockers and [Öhrström] 2182 (De) 

systemic absorption of topical ocularly applied 
dipivefrin and [Anderson] 250 (Fe) 

topical, supersensitivity to, after long-term epi- 
nephrine therapy [Flach] 482 (Mr) 

Epithelium 

corneal, chlorhexidine effects on [Green] 1278 
(Jy) 

human conjunctival, branching of microvilli in 
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Epithelium—Continued 
{Greiner} 1253 (Jy) 
mucus secretory vesicles in conjunctival epithe- 
lial cells of wearers of contact lenses [Greiner] 
1843 (Oc) 
pathologic findings of epithelial ingrowth [Zav- 
ala] 2007 (No) : 
treatment of experimental herpetic interstitial 
keratitis with medroxyprogesterone [Lass] 520 
(Mr) 
ultrastructure of human cataract in retinitis pig- 
i tnentosa [Eshaghian] 2227 (De) 
Equipment and Supplies 
- automated visual field plotters vs tangent screen 
< kinetic perimetry (corres.) [Gerber] 930, (reply) 
Johnson] 931 (My) 
clinicab use, accuracy, and reliability of Veri-Vu 
_ lensometer [Olson] 2060 (No) 
flute syringe for vitreous surgery [Escoffery] 
2089 (No) 
illuminated Luedde exophthalmometer [Cohen] 
747 (Ap) 
instrument cart for examinations with patients 
“under anesthesia [Shields] 1850 (Oc) 
_ instruments and techniques for anterior chamber 
implants [Karickhoff] 1265 (Jy) 
needs for precise measures of acuity, equipment 
‘to: meet these needs [Sloan] 286 (Fe) 
simplified flow rate control for intraocular irri- 
_ gation [Denham] 1291 (Jy) 
support and air supply tube for vitreous surgery 
 [Machemer] 154 (Ja) 
Erythroblastosis, Fetal see Jaundice, Neonatal 
Erythrocytes 
presenile cataract formation and decreased activ- 
ity of galactosemic enzymes [Skalka] 269 (Fe), 
< (corres.) [Bryant] (reply) [Skalka] 1487 (Au) 
Esotropia see Strabismus 
Ethmoid Sinus 
Burkitt's lymphoma with cranial nerve involve- 
“ment [Trese] 2015 (No) 
eccrine sweat gland carcinoma of eyelid with 
orbital involvement [Khalil] 2210 (De) 
Evoked Potentials 
anomalous retinal correspondence, monocular 
and binocular visual evoked responses [Cam- 
- pos]. 299 (Fe) 
chloramphenicol optic neuropathy [Godel] 1417 
“ (Au) 
visually, to pseudorandom binary sequence stim- 
< culation [Srebro] 296 (Fe) 
< Exrenteration 
adenoid cystic carcinoma of lacrimal gland in 
child [Dagher] 1098 (Je) 
Exocrine Glands see Lacrimal Apparatus 
. Exophthaimic Goiter see Goiter, Exophthalmic 
Exophthaimos 
inated Luedde exophthalmometer [Cohen] 
T (Ap) 
rior orbital decompression for thyroid oph- 
thalmnopathy [Leone] 890 (My) 
ultrasound in early thyroid orbitopathy [Sham- 
yas] 277 (Fe), (corres.) [Skalka] 2244, (reply) 
hammas] 2245 (De) 
ties 


ocular findings in thoracic-pelvic-phalangeal dys- 

~ trophy (corres.) [Peterson] 1133 (Je) 

_ Eye see also Intraocular Pressure 

apparent failure of photoreceptor alignment 

mechanism in human observer [Bedell] 2023 

“ (No) 

fluorophotemetry and blood-ocular barrier in 
experimental systemic hypertension [Dutton] 
731 (Ap) 

immunofluorescent studies of, in Waldenstrém’s 
macroglobulinemia [Friedman] 743 (Ap) 

intraocular penetration of sisomicin in rabbits 
[Faris] 2050 (No) 

irritation and lithium carbonate (corres.) [Pakes] 
930 (My) 

long-term observations of proton-irradiated 
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Eye—Continued 
monkey eyes [Gragoudas] 97:21°4.4{No), correc- 
tion, 98:279 (Fe) 

long-term visual effects of short-serm binocular 
ocelusion of at-risk neonates [Hoyt] 1967 (No) 

normal aging human, volume and depth of ante- 
rior chamber in [Fontana] 1803 ‘Ge) 

ocular microbial flora in immuroceficient pa- 
tients [Friedlaender] 1211 (Jy) 

patients’ misconceptions re eye surgery (corres.) 
[Myers] 1656 (Se) 

penetration of timolol into rabbit-ere, measure- 
ments after ocular instillation and intravenous 
injection [Schmitt] 547 (Mr) 

Sandhoff’s disease (Gy, gangliosi@csis type 2), 
histopathology and ultrastructure of [Brown- 
stein} 1089 (Je) 

simplified flow rate control for intraocular irri- 
gation [Denham] 1291 (Jy) 

subeutaneous dirofilariasis of eye!id and ocular 

_ adnexa [Font] 1079 (Je) 

technique for removing fishhook from posterior 
segment of [Grand] 152 (Ja) 

Eye, Artificial 

giant papillary conjunctivitis with cular pros- 
theses (corres,) [Wright] 574 (M3 

Eye Banks see Tissue Banks 

Eye Foreign Bodies 

technique for removing fishhook from posterior 
segment of eye [Grand] 152 (Jay 

Eye Injuries 

ocular motor paralysis and arachneid cyst [Less- 
er] 1993 (No) 

persistent infection of posttraumatic phycomy- 
cotic infection (corres.) [Webster] 883 (Fe) 

racquetball as ocular hazard [Dexanas] 1965 
(No) 

retinal dialysis [Zion] 1971 (No) 

superior sulcus deformity [Bello] 2215 (De) 

technique for removing fishhook from posterior 
segment of eye [Grand] 152 (Ja) 

traumatic hyphema, failure of steroids to alter its 
course [Spoor] 116 (Ja) 

traumatic wound dehiscence after penetrating 
keratoplasty [Raber] 1407 (Au) 

Eye Manifestations 

acute promonocytic leukemia with ocuiar involve- 
ment [Tabbara] 1055 (Je) 

congenital Horner's syndrome [Weinstein] 1074 
(Je) 

corneal involvement in epidermctysis bullosa 
simplex [Granek] 469 (Mr) 

eye in accelerated hypertension, !. Elschnig’s 
spots in nonhuman primates [de Venecia] 913 
(My) 

Graves’ ophthalmopathy in childhood and adoles- 
cence [Uretsky] 1963 (No) 

Mycobacterium bovis infection of conjunctiva 
[Liesegang] 1764 (Oc) 

ocular findings in thoracic-pelvic-phalangeal dys- 
trophy (corres.) [Peterson] 1183 (Je) 

Eye Movements see also Electroeculography; 
Nystagmus 

congenital ocular motor apraxia ard brainstem 
tumor [Zaret] 328 (Fe) 

ocular lateropulsion, sign cf lateral medullary 
disease [Meyer] 1614 (Se) 

saccades with limited downward gaze [ Metz] 2204 
(De) 

Eye Neoplasms 

adenoma of iris pigment epithelium:[{@ffret] 875 
(My) 

B-K mole syndrome, cutaneous and cular malig- 
nant melanoma [Abramson] 1397 Aa) 

cavernous hemangioma of retina [Goldberg] 
97:2321 (De), correction, 98:1134 (se: 

combined surgery and cryotherapy for diffuse 
malignant melanoma of conjunctiva LJakobiec] 
1390 (Au) 

conjunctival melanoma, unfinished business [Ja- 
kobiec] 1378 (Au) 





Eye Neoplasms—Continued 

experimental combined systemic ond local ehem- 
otherapy for intraocular maligmancy [Lin] 905 
(My) 

incidence of retinoblastoma in US [Pendergrass] 
1204 (Jy) 

intraocular invasion by basal cell carcinoma of lid 
[Aldred] 1821 (Oc) 

irradiation of choroidal melanoma with iodine 
125 ophthalmic plaque [Packer] 1453 (Av) 

lack of adrenergic influence on pigmentation of 
iris nevus cells [Dryja] 1996 (Ne) 

Mayo Clinic experience with conzanctival mela- 
nomas [Liesegang] 1385 (Au) 

Papanicolaou cytology in diagnosi . and manage- 
ment of external ocular tumors Gelender] 909 
(My) 

prognosis in uveal melanoma with extrascleral 
extension [Affeldt] 1975 (No) 

reclassification of intraocular retieulum cell sar- 
coma (histiocytic lymphoma), immunologic 
characterization of vitreous cell [Kaplan] 707 
(Ap) 

retinoblastoma, survivor 12 year: after treat- 
ment for metastatic disease [Judisch] 711 
(Ap) 

ring dermoid syndrome, new syndrome of autoso- 
mal dominantly inherited, bilazeral, annular 
limbal dermoids with corneal and conjunctival 
extension [Mattos] 1059 (Je) 

sessile and exophytic capillary angiomas of jux- 
tapapillary retina and optic nerve head [Gass] 
1790 (Oc) 

spindle cell carcinoma of conjunvtiva [Cohen] 
1809 (Oc) 

technique for comparing past fandus photo- 
graphs with present fundus concition (corres.) 
[Schatz] 2244 (De) 

tumors of anterior uvea, metastasizing malig- 
nant melanoma of iris [Sunba] 8% (Ja) 

vitreous cylinders [Roizenblatt] 73« (Ap) 

Eye Protective Devices see Protective Devices 

Eyebrows 

trichilemmoma of eyelid and, cliricopathologic 
study of 31 cases [Hidayat] 844 My) 

Eyedrops see Ophthalmic Solutions 

Eyeglasses 

automobile driving with telescopic aids (corres.) 
[Lippmann] 930 (My) 

characteristics of infantile esotrosia following 
early bimedial rectus recessior [Hiles] 697 
(Ap) 

Eyelid Diseases 

erosive-ulcerative herpes simplex blepharitis 
[Egerer] 1760 (Oc) 

Eyelid Neoplasms 

and renal transplantation (Stewart. 1771 (Oc) 

eccrine sweat gland carcinoma, with orbital 
involvement [Khalil] 2210 (De) 

intraocular invasion by basal cell carzinoma of lid 
[Aldred] 1821 (Oc) 

levator lengthening by marginal 
[Grove] 1433 (Au) 

Papanicolaou cytology in diagnosis ind manage- 
ment of external ocular tumors [Gelender] 909 
(My) 

trichilemmoma of eyelid and eyekrow, clinico- 
pathologic study of 31 cases [Eidayat] 844 
(My) 

Eyelids 

Dermacentor variabilis, uncomplicated involve- 
ment of [Terry] 514 (Mr) 

juvenile fibromatosis of periorbital region and 
[Hidayat] 280 (Fe) 

levator lengthening by 
[Grove] 1433 (Au) 

loxoscelism of [Edwards] 1997 (No) 

ocular microbial flora in immunoeeficient pa- 
tients [Friedlaender} 1211 (Jy) 

subcutaneous dirofilariasis of ocularadnexa and 
[Font] 1079 (Je) 


myotomy 


marginali myotemy 
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Facial Irjuries 

: adoma! lei in anephthalmie orbit 
[Nusshaam ) 1234 (Jy) 

Factor fi see Themnboplastin 

Factor W Defitieacy 

ophthalmic surgery and plasma thromboplastin 
antecwlent defitiency [Blatt] 963 (My) 

Fatigue : 

interferemetric acuity testing devices and loss of 
visuakacuity (carres.) [Rutgard] 187 (Ja) 

Fever Bister Vires see Herpesvirus hominis 

Fibrocystic Disease of Pancreas see Cystic 
Fibrosis 

Fibroma 

juvenile fibremasosis of periorbital region and 
eyelid: [Hidaya] 280 (Fe) 

Filatov Vladimir Petrovich (1875-1956) 

ophthalmology and philately, əphthalmologists 
on stamps | Bledi] 1469 (Au) 

Filtration 

degenerative changes in retinal vessels, photo- 
documentati with monochromatic filters 
[Kaeser] 308 Ce) 

Finlay, Caries (7833-1915) 

ophthaimoliey. end philately, ophthalmologists 
who secamie famous in other areas of endeavor 
[Biom] 1763 (Gey 

Fluorescein ‘Angiography 

anterior segment ischemia in Fuchs’ heterochro- 

mit cyelitie [Eerger] 499 (Mr) 

binoeular diplopia associated with subretinal 
neowaseular membranes [Burgess] 311 (Fe) 

degenerative changes in retinal vessels, photo- 
documentation with monochromatic filters 
[Kaefer] 298 Fe) 

eye ir accelerated hypertension, I. Elschnig’s 
spots in mmbaman primates [de Venecia] 913 
(My? 

increwed filing defects in wal of optie dise cup 
in giaucoma PAdam] 1590 (Se) 

ischemic optic reuropathy in chronic papilledema 
[Green] 502 Gir} 

of optie dise, longitudinal follow-up study [Talu- 
san 1570 Se 

retingi-and:disg, age, increased ocular and blood 
preasuressan [Schwartz] 1980 (No) 

sessile and axewhytic capillary. angiomas of jux- 
tapapillary retina and optic nerve head [Gass] 
1796 Oe: 

subretinal losiens following sclera! buckling pro- 
eeditre [Lobes] 880 (Ap) 

tritiased flecrescein binding to normal human 
plasma proteins (Lanacone] 1643 (Se) 

Fluopasceias 

fluerephotemetry [Klein] E technique, 2231; IL. 
streptozecintreated guinea pigs, 2233; III. 
sireplogedinstreated rats and rats with pan- 
createctamy: 2235 (De) 

flueraphotemeiry and blood-ocular barrier in 
experimental systemic hypertension [Dutton] 
ol (ABE 

practice vitrestormy {corres} [Moorehead] 1297 





























ye 

2-poiat fluerovhotometry in evaluation of glau- 
eomatous optic dise [Sonty) 1422 (Au) 

X-linked recessive retinitis pigmentosa and 
vitreous. flusrophotometry, study of female 
aeberozegotes [Gieser] 307 (Fe) 

FiuorescencenAngiography see Fluorescein An- 
glograpny 

Fiuarescence: Microscopy see Microscopy, Flu- 
orescence 

Flacrescent antibody Technic 

alwenate anc classical pathway components of 
gemplemer in normal cornea [Mondino] 346 
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Fluorescent Antibody Technic—Continued 
(Fe) 

immunofluorescent studies of eye in Walden- 
strém’s macroglobulinemia [Friedman] 743 
(Ap) 

Fluorocarbon Polymers 

superior sulcus deformity [Bello] 2215 (De) 

Fluorocarbons 

intravitreal expansion of perfluorocarbon bub- 
bles [Lincoff] 1646 (Se) 

intravitreal longevity of 3 perfluorocarbon gases 
[Lincoff] 1610 (Se) 

Fluorometholone 

comparative ocular pressure elevation by medry- 
sone, dexamethasone phosphate and {Mindel] 
1577 (Se) 

Fluorometry 

fluorophotometry [Klein] I. technique, 2231; II. 
streptozocin-treated guinea pigs, 2233; IH. 
streptozocin-treated rats and rats with pan- 
createctomy, 2235 (De) 

fluorophotemetry and blood-ocular barrier in 
experimental systemic hypertension [Dutton] 
731 (Ap) 

2-peint fluorophotometry in evaluation of glau- 
comatous optic dise [Sonty] 1422 (Au) 

Flurbiprofen 

use to inhibit corneal neovascularization [Cooper] 
1102 (Je} 

Follow-Up Studies 

long-term, of 59 cases, vitreous loss managed by 
anterior vitrectomy [Berger] 1345 (Jy) 

longitudinal, fluorescein angiography of optic 
dise [Taiusan] 1579 (Se) 

Foreign Bodies see also Eye Foreign Bodies 

Dermacentor variabilis, uncomplicated eyelid 
involvement [Terry] 514 (Mr) 

Framingham Eye Study 

alternative definitions of open-angle glaucoma, 
effect on prevalence and associations in [Kahn] 
2172 (De) 

Freezing see Cryotherapy 

Frontal Bone 

orbital, localized eosinophilic granuloma (Langer- 
han’s cell histiocytosis) of [Jakobiec] 1814 
(Oc) 

Fuch’s Endothelial Dystrophy see Corneal Dys- 
trophies 

Fundus Fluorescence Photography see Fiuores- 
cein Angiography 

Fundus Oculi see also Ophthalmoscopy 

abnormalities of Gaucher’s disease [Cogan] 2202 
(De) 

eye in gecelerated hypertension, I. Elschnig's 
spots in nonhuman primates [de Venecia] 913 
(My) 

optic atrophy, differential diagnosis by fundus 
observation alone [Trobe] 1040 (Je) 

technique for comparing past fundus photo- 
graphs with present fundus condition (corres.) 
{Schatz] 2244 (De) 

Fungicides, Therapeutic see Antifungal Agents 

Fungus Diseases see Mycoses 
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Galactokinase 

presenile cataract formation and decreased activ- 
ity of galactosemic enzymes [Skalka] 269 (Fe), 
(corres.) [Bryant] (reply) [Skalka] 1487 (Au) 

Galactesemia 

presenile cataract formation and decreased activ- 
ity of galactosemic enzymes [Skalka] 269 (Fe), 
(corres.) [Bryant] (reply) [Skalka] 1487 (Au) 

Galactesephosphate Uridyltransferase see Nu- 
cleotidyltransferases 

Ganglia 

congenital Horner's syndrome [Weinstein] 1074 
(Je) 

Gangliesidosis, G(M2), Type li see Sandhoff 
Disease 








Gases 

anterior chamber suture in pseudophakic. retinal 
detachments requiring intraocular gas [Fuller] 
1101 (Je) 

intravitreal expansion of verfluorocarbon bub- 
bles [Lincoff] 1646 (Se) 

intravitreal longevity of 3 perflurocarbon gases 
(Lineoff] 1610 (Se) 

Gaucher's Disease 

fundal abnormalities of [Cegan] 2202 (De) 

Gel Diffusion Tests 

alternate and classical pathway components of 
complement in normal cornea [Mondino] 346 
(Fe) 

Genetics, Human see Genetics, Medical 

Genetics, Medical . 

B-K mole syndrome, cutaneous and ocular malig- 
nant melanoma [Abramson] 1397 (Au) 

cavernous hemangioma ef retina [Goldberg]. 
97:2321 (De), correction, 98:1134 (Je) 

Sandhoff's disease (Gu: gangliosidosis type 2), ` 
histopathology and ultrastructure of eye 
[Brownstein] 1089 (Je) 

Gentamicin 

combined gentamicin-tobramycin-corticosteroid 
treatment, effect on gentamicin-resistant 
Pseudomonas keratitis [Smolin] 473 (Mr) 

Serratia marcescens endephthalmitis resistant 
to [Gammor] 1221 (Jy) 

Glasses see Eyeglasses 

Glaucoma 

acetazolamide dosage forms in treatment. of 
[Berson] 1081 (Je) 

age, increasec ocular and blood pressures, and 
retinal and disc fluorescein angiogram: 
[Schwartz] 1980 (No) 

anterior segment ischemia in Fuchs’ haterochro- 
mic cyclitis [Berger] 499 (Mr) : 

automatic perimetry (COMPETER), ability to. 
detect early glaucomateus field defects [Heiji 
1560 (Se) 

baring of circumlinear vessel, early sign of optie 
nerve damage [Herschler} 865 (My) ; 

biostatistical analysis of Collaborative Glaucoma: 
Study, I. sammary report of risk factors for. 
glaucomatous visual-field defects [Armaly]: 
2163 (De) a 

chronic open-angle, evaluation of timolol in, once: 
a day vs twice a day [Soll] 2178 (De) 

clinical evaluation of nerve fiber layer atrophy as. 
indicator of glaucomatous optic nerve damage: 
[Quigley] 1564 (Se) ee 

closed-angle, laser iridotemy in [Yassur] 97:1920 
(Oc), correction, 98:188 (Ja) - 

computerized profile perimetry in [Heijl] 2199. 
(De) i 

congenital, causes of lossof vision in [Morin] 1575; 
(Se) ‘ 

due to endethelialization of anterior chamber 
angle, comparison of posterior polymorphous 
dystrophy of cornea and Chandler's syndrome 7 
[Rodrigues] 688 (Ap) 

fluorescein angiography of optic dise, longitudi 
nal follow-up study [Talusan] 1579 (Se): 

increased fluorescein filling defects in wall of 
optic dise cup in [Adam] 1590 (Se) i 

inflammatory, modified goniotomy for, hisi 
logic evidence for mechanism of pressure: : 
reduction {Herschler] 684 (Ap) ; 

mode of progressive dise cupping in ocular hyper- 
tension and [Pederson] 490 (Mr) 

nonglaucomatous cavernous degeneration of op- 
tic nerve [Brownstein] 354 (Fe) 

nonglaucomatous excavation of optic dise [Trobe] 
1046 (Je) 

open-angle, alternative definitions of, effect on 
prevalenee and associations in Framingham 
Eye Study [Kahn] 2172 (De) 

open-angle, comparisor between pilocarpine and 
timolol en diurnal pressures in. {Hass} 480 
(Mr) 




























Subject index 2265 













































Glaucoma--Continued 
optic atrophy, differential diagnosis by fundus 
observation alone [Trobe] 1040 (Je) 
regulation of intraocular pressure and pupil size 
by B-blockers and epinephrine [Öhrström] 2182 
(De) 
spontaneous trends in ocular pressure in 
untreated ocular hypertension [Schwartz] 105 
(Ja) 
stereochronoscopy of optic dise with stereoscopic 
cameras [Schirmer] 1647 (Se) 
2-point fluorophotometry in evaluation of glau- 
* eomatous optic dise [Sonty] 1422 (Au) 
Glioma 
optic nerve, with and without neurofibromatosis, 
+ o*arehitecture of [Stern] 505 (Mr) 
Glycosuria 
/fluorophotometry, II. streptozocin-treated gui- 
“nea pigs [Klein] 2233 (De) 
Goiter Exophthalmic 
Graves’ ophthalmopathy in childhood and adoles- 
ence [Uretsky} 1963 (No) 
levator lengthening by marginal myotomy 
—{Grove] 1433 (Au) 
Gonin, Jules (1870-1935) 
ophthalmology and philately, I. ophthalmologists 
on stamps [Blodi] 1134 (Je) 
Goniotomy 
modified, for inflammatory glaucoma, histologic 
evidence for mechanism of pressure reduction 
[Herschler] 684 (Ap) 
» Gonosomes see Sex Chromosomes 
Granuloma, Eosinophilic see Eosinophilic 
~Granuloma 
Graves’ Disease see Goiter, Exophthaimic 
Great Britain 
United Kingdom Ophthalmological Society An- 
hiversary [Miller] 1203 (Jy) 
‘Growth Substances 
stimulation of repair of human corneal endothe- 
© lium in organ culture by mesodermal growth 
factor [Squires] 1462 (Au) 
‘-Gullstrand, Alvar (1862-1930) 
ophthalmology and philately, ophthalmologists 
~on stamps [Blodi] 323 (Fe) 


H 


‘Haemophilus influenzae 
anaerobic and aerobic bacterial flora of acute 
conjunctivitis in children [Brook] 883 (My) 
ophthalmia neonatorum [Cohen] 1214 (Jy) 
type B meningitis, endophthalmitis complicating 
[Taylor] 324 (Fe) 
Hamartoma 
„architecture of optic nerve gliomas with and 
without neurofibromatosis [Stern] 505 (Mr) 
‘Harderian Gland see Lacrimal Apparatus 
‘Heartworm Disease see Dirofilariasis 
Helper Celis see T-Lymphocytes 
‘Hemangioma 
~-sessile and exophytic capillary angiomas of jux- 


>|» tapapillary retina and optic nerve head [Gass] 


‘Hemangioma, Cavernous 

of retina [Goldberg!] 97:2321 (De), correction, 

~~ 9821134 (Je) 

Hemianopsia 

mporal, band atrophy of optic nerve, histology 

of [Unséld] 1687 (Se) 

Hemolysis 

hemolytic complement activity in normal human 
donor corneas [Mondino] 2041 (No) 

Hemophilia C see Factor X! Deficiency 

Hemorrhage 

traumatic hyphema, failure of steroids to alter its 
course [Spoor] 116 (Ja) 

vitreous, bright-flash electroretinography and, 
experimental study [Mandelbaum] 1823 (Oc) 

Hemorrhage, Retinal see Retinal Hemorrhage 
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Hereditary Diseases 

corneal involvement in epidermolysis bullosa 
simplex [Granek] 469 (Mr) 

dominantly inherited macular dystrophy with 
flecks (Stargardt) [Cibis] 1785 (Oc) 

fenestrated sheen macular dystrophy (corres.) 
[O'Donnel] 575 (Mr) 

ring dermoid syndrome, new syndrome of autoso- 
mai dominantly inherited, bilateral, annular 
limbal dermoids with corneal and conjunctival 
extension [Mattos] 1059 (Je) 

X-linked recessive retinitis pigmentosa and 
vitreous fluorophotometry, study of female 
heterozygotes [Gieser] 307 (Fe) 

Herpes Labialis Virus see Herpesvirus hominis 

Herpes Simplex 

erosive-ulcerative blepharitis [Egerer] 1760 (Oc) 

Herpes Simplex, Ocular see Keratitis, Dendrit- 
ic 

Herpes Simplex Virus see Herpesvirus homi- 
nis 

Herpes Zoster 

trigeminal, stellate block for (corres.) [Olson] 
1656 (Se) 

Herpesvirus hominis 

protection from experimental ocular herpetic 
keratitis by heat-killed virus vaccine [Metcalf] 
893 (My) 

strain specificity of clinical isolates of herpes 
simplex virus [Wander] 1458 (Au) 

Heterochromatin 

lack of adrenergic influence on pigmentation of 
iris nevus cells [Dryja] 1996 (No) 

Histiocytes 

fundal abnormalities of Gaucher's diseases [Co- 
gan] 2202 (De) 

localized eosinophilic granuloma (Langerhan’s 
cell histiocytosis) of orbital frontal bone [Jako- 
biec] 1814 (Oc) 

Histocytochemistry 

collagenase in human cornea, immunologic locali- 
zation [Gordon] 341 (Fe) 

Histology 

radiological and histological findings of lacrimal 
passages of newborns [Busse] 528 (Mr) 

Histoplasmosis 

presumed ocular syndrome [Sheffer] 335 (Fe) 

Homosexuality 

acquired syphilitic uveitis [Ross] 496 (Mr) 

Horner's Syndrome 

congenital [Weinstein] 1074 (Je) 

lack of adrenergic influence on pigmentation of 
iris nevus cells [Dryja] 1996 (No) 

Hospital infections see Cross Infection 

Hydrazol see Acetazolamide 

Hydroxyamphetamine Hydrobromide 

congenital Horner's syndrome [Weinstein] 1074 
(Je) 

Hyperbilirubinemia, Neonatal see Jaundice, 
Neonatat 

Hyperemia 

conjunctival, and corneal infiltrates with chemi- 
cally disinfected soft contact lenses [Mondino] 
1767 (Oc) 

Hyperglycemia 

fluorophotometry, IIL streptozocin-treated rats 
and rats with pancreatectomy [Klein] 2235 
(De) 

Hypersensitivity 

conjunctival hyperemia and corneal infiltrates 
with chemically disinfected soft contact lenses 
[Mondino] 1767 (Qc) 

viral antigens in immune ring of herpes simplex 
stromal keratitis [Meyers-Elliott] 897 (My) 

Hypertension 

accelerated, eye in, I. Elschnig’s spots in nonhu- 
man primates [de Venecia] 913 (My) 

age, increased ocular and blood pressures, and 
retinal and disc fluorescein angiogram 
[Schwartz] 1980 (No) 

experimental systemic, fluorophotometry and 








Hypertension—Continued 
blood-ocular barrier in [Dutton] 731 (Ap) 

Hyphema 

effect of urokinase on corneal endothelium: [Hull] 
1285 (Jy) 

traumatic, failure of steroids to alter its course 
[Spoor] 116 (Ja) 

Hypohidrosis 

congenital Horner’s syndrome [Weinsteir:] 1074 
(Je) 

Hypopyon 

sterile, following intraocular lens surgery [Meltz- 
er] 100 (Ja) 


Idoxuridine 

herpetic ocular infections of childhood [Poirier] 
704 (Ap) 

IgG 

plasmacytic conjunctivitis with crystalline inclu- 
sions, immunohistochemical and ultrastractur- 
al studies [Rao] 836 (My) 

unusual superficial stromal cornea! deposits in 
IgG x monoclonal gammopathy |Kiferman] 78 
(Ja) 

igM 

immunofluorescent studies of eye in Walden- 
strém’s macroglobulinemia [Friedman 748 
(Ap) 

immunity 

viral antigens in immune ring of herpes simplex 
stromal keratitis [Meyers-Elliott] 897 (My) 

Immunoassay, Enzyme see iImmunoenzyme 
Technics 

tmmunochemistry 

collagenase in human cornea, immunologic lecali- 
zation [Gordon] 341 (Fe) 

Immunodiffusion see Gel Diffusion Tests 

Immunoenzyme Technics 

permeability defect of retinal pigment ep the- 
lium, occurrence in early streptozocin diaketes 
{Kirber] 725 (Ap) 

immunotluorescence Technic see Fluoreszent 
Antibody Technic 

Immunoglobulins 

corneal crystalline deposits associated with dys- 
proteinemia, 2 eases, literature review [Barr] 
884 (My) 

identification of crystalline deposits (corres.) 
{Callihan] (reply) [Rodrigues] 386 (Fe) 

ocular microbial flora in immunodeficient pa- 
tients [Friedlaender] 1211 (Jy) 

immunoglobulins, Kappa Chain see Immuno- 
globulins, Light Chain 

Immunoglobulins, Light Chain 

unusual superficial stromal corneal deposits in 
IgG K monoclonal gammopathy [Eiferman’ 78 
(Ja) 

immunologic Deficiency Syndromes 

ocular microbial flora in immunodeficient pa- 
tients [Friedlaender] 1211 (Jy) 

Immunology 

reclassification of intraocular reticulam cell sar- 
coma (histiocytic lymphoma), immunologic 
characterization of vitreous cells [Kaplan] 707 
(Ap) 

Immunoperoxidase Technics see Immunoen- 
zyme Technics 

Imre, Jozsef, Jr (1884-1945) 

ophthalmology and philately, ophthalmologists 
on stamps [Blodi] 858 (My) 

inclusion Bodies see Cellular Inclusions 

Indocin see Indomethacin 

indomethacin 

vs topical indoxole therapy for inhibition of 
prostaglandin-induced iritis [Spinelli] 1196 
(Je) 

indoxole 

topical, vs indomethacin therapy for inhibition of 
prostaglandin-induced iritis [Spinelli] 1106 
(Je) 
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intant, Newborn 

long-term: visqal effects of short-term binocular 
oeclusion #f at-risk neonates [Heyt].1967 (No) 

radiological and histological findings of lacrimal 

passages af | Busse] 528 (Mr) 

injections: 

dental, interpreting cause of diplopia after 

(eorres,} [Himmelfarb] 575 (Mr) 

‘Titernationa’ Congress of Cphthalmotogy 

wil) cory Z-Nov 1982, request for partici- 


tumor Ceeebri 

intacranialPressure see Papiliedema 

intraocular Pressure see also-Glaucoma 

age, inereased ocular and Blood pressures, and 

retinal and dise fluorescein angiogram 

[Schwartzi 1980 (Ne) 

and pupil , regulation br -blockers and epi- 
nephrine (Obretrém] 218%{De) 

comparative elevation by medrvsone, fluoro- 
metholons, and dexamethasone phosphate 
[Minder] ‘577 (Se) 

digital measurement of pabor-dise ratio {Rosen- 
thal] 2027. (No) 

diurnal, in open-angle glaucome, comparison 

between silocarpine and simolo! on [Hass] 480 

(Mr) 












s iamh "von diabetis vitrectomy results 
{Blankeénship] 2196 (De) 

‘minified’ Goldmann applazating prism for to- 
nometry oh monkeys anc humans [Kaufman] 
542 (Mr) 

mode of progressive disc cupping in ocular hyper- 
tension aad glaucoma [Pederson] 490 (Mr) 

ocular hypecensive effects ef timolol in cat eyes 
[Liu] 1467 (Au) 

ocular neovascularization (sorres) [Hayreh] 574 
{Mr}, {eoeres,) [Henkind 1488 (Au), (corres.) 
| Hayreh Pass (No) 

a ind application of pneumatonograph 
corws.) [Langham] 384 (reply) [Moses] 385 
Fek ; 
spontaneous trends in, in urtreated ocular hyper- 

tension [Séhwartz] 105 (ca) 
supersensitivity to topical epinephrine after 

‘ong-term. epinephrine therapy [Flach] 482 

(Mr) 
timolo! “ard: epinephrine, ocular interactions 

‘Goldbere} 484 (Mr) 
lodine Racigisotopes 
irradiatiom of choroidal melanoma with iodine 

125 ophtkalmic plaque [Packer] 1453 (Au) 

iris 
adenoma of pigment epithelium: of [Offret] 875 
anterior segment ischemia in Fuchs’ heterochro- 

micwyelitis [Berger] 49S (Mr) 
lack of adeetiergi¢ influence on pigmentation of 

iris nevus cells [Dryja] 1996 (No) 
laser iridotomy in ¢losed-angle glaucoma [Yas- 
sur! 97:°39920:(08), correccion, $8:188 (Ja) 
neovasculas tufts (corres.)-[Kottow] (reply) [Ma- 
son) 2088. 0No) 
ocular necvaseularization ‘corres.) [Hayreh] 574 
(Mri, (corres) [Henkine] 1488 (Au), (corres.) 

[Hayreh] 2083 (Ne) 
tumors of anterior uvea, metastasizing malig- 

nant melanoma of [Suna] 82 (Ja) 

iritis 
prostaglamdin-induced, inaibitien of, topical in- 

doxole ve indomethacin therapy [Spinelli] 1106 

(Jet 

brigation 
imtrasculaz, simplified fow rate control for [Den- 

ham 129) ily} 
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ischemia 

anterior ischemic optic neuropathy after eataract 
extraction [Hayreh] 1410 (Au) 

anterior segment, in Fuchs’ heterochromie eycli- 
tis [Berger] 499 (Mr) 

ischemic optie neuropathy in chronic papiledema 
[Green] 502 (Mr) 

eptic atrophy, differential diagnosis by fundus 
observation alone [Trobe] 1040 (Je) 


J 


dJansky-Bielschowsky Ceroid-Lipofuscinosis 

neuronal, ocular pathology of Batten-Vogt syn- 
drome [Schochet] 1083 (Je) 

Jaundice, Neonatal 

long-term visual effects of short-term binocular 
occlusion of at-risk necnates [Hoyt] 1987 (No) 


K 


Keratitis 

antibiotic-treated bacterial, effect of topically 
administered corticosteroids on [Lefbowitz] 
1287 (Jy) 

due to Acanthamoeba castellani [Key] 475 (Mr) 

gentamicin-resistant Pseudomonas, efect of 
combined gentamicin-tobramycin-corticoste- 
roid treatment on [Smolin] 473 (Mr) 

Keratitis, Dendritic 

collagenase levels in new model of experimental 
herpetic interstitial keratitis [Campbell] 919 
(My) 

herpetie ocular infections of childhood [Poirier] 
704 (Ap) 

herpetic, prognosis and management of corneal 
transplantation for [Cobo] 1755 (Oc) 

protection from experimental ocular herpetic 
keratitis by heat-killed virus vaccine [Metcalf] 
893 (My) 

strain specificity of clinical isolates of herpes 
simplex virus [Wander] 1458 (Au) 

treatment cf experimental herpetic interstitial 
keratitis with medroxyprogesterone [Lass] 520 
(Mr) 

viral antigens in immune ring of herpes simplex 
stromal keratitis [Meyers-Elliott] 897 (My) 

vitamin A treatment for herpes keratitis {corres.) 
[Sommer] 1656 (Se) 

Keratoacanthoma 

eyelid tumors and rena! transplantation [Stew- 
art] 1771 (Oc) 

Keratoconjunctivitis 

ultrastructural and histochemical studies of con- 
Junctival concretions [Chin] 720 (Ap) 

Keratoconus 

penetrating keratoplasty, changing indications, 
1947 to 1978 [Smith] 1226 (Jy) 

Keratoplasty 

conclusions from workshop on radial keratotomy 
for myopia [Blodi, Waring] 1377 (Aa) 

gelatinous drop-like dystrophy, form of primary 
corneal amyloidosis [Weber] 144 (Ja) 

penetrating, changing indications, 1947 to 1978 
[Smith] 1226 (Jy) 

penetrating, traumatic wound dehiscence after 
[Raber] 1407 (Au) 

persistent infection of posttraumatic phycomy- 
cotie infection (corres.) [Webster] 382 (Fe) 

prognosis and management of corneal trans- 
plantation for herpetic keratitis [Cebo] 1755 
(Oc) 

surgical correction of high postkeratoplasty 
astigmatism, relaxing incisions vs wedge 
resection [Krachmer] 1400 (Au), piggyback 
contact lenses for reducing (corres.) [Kohn] 
2246 (De) 

Kidney Failure, Acute 

pseudotumor of orbit and retroperitoneal fibro- 
sis, form of multifocal fibrosclerosis [Richards] 
1617 (Se) 





Kidney Transplantation 

eyelid tumors and [Stewart] 1771 (Oc) 

Kidney Tubular Necrosis, Acute see Kidney 
Failure, Acute 

Krorteid, Peter Clemens (1899-1980) 

obituary [Böck] 924 (My) 

Krypton 

intraocular photccoagulation with argon-krypton 
laser [Peyman] 2062 (No) 
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Lacsimal Apparatus 

adenoid cystic carcinoma of lacrimal gland in’ 
child [Dagher} 1098 (Je) 

cocaine toxicity during dacryocystorhinostomy 
[Meyers] 842 (My) ig 

eye irritation and lithium carbonate (edrres.} 
[Fakes] 930 (My} i 

outfiow patency demonstrated by chemilumines- 
cence [Cohen] 126 (Ja) 

radiological and histological findings of lacrimal 
passages of newborns [Busse] 528 (Mr} 

Langerhans Celis 

histiocytosis, localized eosinophilic granuloma of 
orbital frontal bone [Jakobiec] 1814 (Oe) 

Larva 

removal of intravitreous cysticerci from surface 
of optic nervehead, pars plana approach [Zinn] 
714 (Ap) 

Laryngeal Edema 

loxescelism of eyelids [Edwards] 1997 (No) 

Lasers 

argen-krypton, intraocular 
with [Peyman] 2062 (No) 

laser application and accommodation paralysis: 
(corres.) [Dellaparta] 1183 (Je) À 

laser iridotomy in closed-angle glaucoma [Yas- 
sur] 97:1920 (Oc), correction, 98:188 (Ja) 

laser photocoagulation with biomieroscopie sele- 
ral indentation [Sigelman] 1623 (Se) 

macular photocoagulation study [Fine] 832 (My) © 

presumed ocular histoplasmosis syndrome [Shef- 
fer] 335 (Fe) ere 

spontaneous separation of epiretinal membranes’ < 
{Sumers] 318 (Fe) E 

sutare cutting with (corres.) [Khouri] 2245 (De) 

Lateropulsion 

ocular, sign of lateral medullary disease [Meyer] 
1514 (Se) 

Lavage see Irrigation 

Lens, Crystalline 

human posterior subcapsular cataract, ultrastrue- 
tural study of posteriorly migrating cells 
{Eshaghian] 134 (Ja) 

influence on diabetic vitrectomy results [Blank- 
enship]} 2196 (De) 

practice vitrectomy (corres.) [Moorehead] 1297 
(Jy) 

Lens Implantation, intraocular see Lenses, 
intraocular 

Lens Opacities see Cataract 

Lens Proteins see Crystallins 

Lenses 

automobile driving with telescopic aids (eorres.): >- 
[Lippmann] 930 (My) E 

Lenses, Contact see Contact Lenses 

Lenses, Contact, Hydrophilic see Contact 
Lenses, Hydrophilic ‘ 

Lenses, intraocular : 

clinical use, accuracy, and reliability of Veri-Vu 
‘ensometer [Olson] 2060 (No) 

fungal endophthalmitis following implantation 
of, surgical epidemic [Pettit] 1025 (Je) 

instruments and techniques for anterior chamber 
implants [Kariekhoff] 1285 (Jy) 

of polymethylmethacrylate, methylmethacrylate 
monomer in [Turkish] 120 (Ja) 

penetrating keratoplasty, changing indications, 
1947 to 1978 [Smith] 1226 (Jy) 

pelyvinyl alcohol as protective coating on [Olson] 


photocoagulation 
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Lenses, Intraocular—Continued 
1840 (Oc) 
possible mechanism for corneal complication 
caused by (corres.) [Refojo] 1184 (Je) 
specular microscopy in cataract and patients 
with, 564 cases [Kraff] 1782 (Oc) 
sterile hypopyon following intraocular lens sur- 
gery [Meltzer] 100 (Ja) 
suture cutting with laser (corres.) [Khouri] 2245 
(De) 
Leprosy 
intraocular invasion by basal cell carcinoma of lid 
[Aldred] 1821 (Oc) 
<- Leukemia, Lymphocytic 
reclassification of intraocular reticulum cell sar- 
>C ema (histiocytic lymphoma), immunologie 
* characterization of vitreous cells [Kaplan] 707 
(Ap) : 
Leukemia, Lymphocytic, Chronic see Leukemia, 
“Lymphocytic 
Leukemia, Monocytic 
acute promonocytic, with ocular involvement 
[Tabbara} 1055 (Je) 
Light see also Photometry 
degenerative changes in retinal vessels, photo- 
documentation with monochromatic filters 
1:1- [Kaefer] 303 (Fe) 
: Yetinal exposure and cystoid macular edema (cor- 
_ res.) [Mannis] 1133 (Je) 
Light Coagulation 
_ choroidovitreal neovascular ingrowth after pho- 
`- tocoagulation for proliferative diabetic reti- 
nopathy [Chandra] 1593 (Se) 
intraocular photocoagulation with argon-krypton 
laser [Peyman] 2062 (No) 
laser application and accommodation paralysis 
(corres.) [Dellaporta] 1133 (Je) 
laser photocoagulation with biomicroscopie sele- 
ral indentation [Sigelman] 1623 (Se) 
macular photocoagulation study [Fine] 882 (My) 
plana vitrectomy, treatment for tractional 
macula detachment secondary to proliferative 
diabetic retinopathy [Miller] 659 (Ap) 
resumed ocular histoplasmosis syndrome [Shef- 
fer] 335 (Fe) 
retinal breaks after photocoagulation of prolifer- 
' ative sickle cell retinopathy [Jampol] 676 (Ap) 
Spontaneous separation of epiretinal membranes 
| [Sumers] 318 (Fe) 
Limbic System 
ring dermoid syndrome, new syndrome of autoso- 
mal dominantly inherited, bilateral, annular 
limbal dermoids with corneal and conjunctival 
extension [Mattos] 1059 (Je) 
Lip Neoplasms 
diffuse primary malignant melanoma after prior 























































primary cutaneous malignant melanoma 
[Augsburger] 1261 (Jy) 
‘Lipoproteins 
i human subretinal fluids [Lam] 1847 (Oc) 


Lithium Carbonate 

irritation and (corres.) [Pakes] 930 (My) 

‘oscelism 

eyelids [Edwards] 1997 (No) 

minescence 

‘imal outflow patency demonstrated by chem- 

luminescence [Cohen] 126 (Ja) 

-Lymphocytes 

reclassification of intraocular reticulum cell sar- 

coma (histiocytic lymphoma), immunologic 
characterization of vitreous cells [Kaplan] 707 
(Ap) 

T-Lymphocytes 

ocular microbial flora in immunodeficient pa- 
tients [Friedlaender] 1211 (Jy) 

Lymphoma 

reclassification of intraocular reticulum cell sar- 
coma (histiocytic lymphoma), immunologic 
characterization of vitreous cells [Kaplan] 707 
(Ap) 

Lymphoma, Burkitt's see Burkitt's Lymphoma 
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Macroglobulinemia 

Waldenstrim’s, immunofluorescent studies of 
eye in [Friedman] 743 (Ap) 

Macula Lutea 

dominantly inherited macular dystrophy with 
flecks (Stargardt) [Cibis] 1785 (Oc) 

endogenous Aspergillus endophthalmitis in drug 
abusers [Doft] 859 (My) 

fenestrated sheen macular dystrophy (corres.) 
[O’Donnell] 575 (Mr) 

fibrosis with edema in phakic eyes, biomicroscop- 
ie evaluation and photography of posterior 
vitreous detachment [Takahashi] 665 (Ap} 

fundal abnormalities of Gaucher's disease [Co- 
gan] 2202 (De) 

incidence of cystoid macular edema following 
scleral buckling procedure [Lobes] 1230 (Jy) 

macular photocoagulation study [Fine] 882 (My) 

para plana vitrectomy, treatment for tractional 
macula detachment secondary to proliferative 
diabetic retinopathy [Miller] 659 (Ap) 

presumed ocular histoplasmosis syndrome [Shef- 
fer] 335 (Fe) 

retinal light exposure and cystoid macular edema 
(corres.) [Mannis] 1133 (Je) 

Sandhoff’s disease (Gu: gangliosidosis type 2), 
histopathology and ultrastructure of eye 
[Brownstein] 1089 (Je) 

spontaneous separation of epiretinal membranes 
[Sumers] 318 (Fe) 

subretinal lesions following scleral buckling pro- 
cedure [Lobes] 680 (Ap) 

visually evoked potentials to pseudorandom bina- 
ry sequence stimulation [Srebro] 296 (Fe) 

Macular Degeneration 

macular photocoagulation study [Fine] 882 (My) 

Magnesium 

intraocular fluid dynamics, measurements fol- 
lowing vitrectomy and intraocular sulfur hexa- 
fluoride administration [Killey] 1448 (Au) 

Mannitol 

laser iridotomy in closed-angle glaucoma [Yas- 
sur] 97:1920 (Oc), correction, 98:188 (Ja) 

Manuscripts 

list of reviewers, 267 (Fe) 

state of ARCHIVES [Blodi] 267 (Fe) 

Marcaine see Bupivacaine 

Mayo Clinic 

experience with conjunctival melanomas [Liese- 
gang] 1385 (Au) 

Medical Devices see Equipment and Supplies 

Medroxyprogesterone 

treatment of experimental herpetic interstitial 
keratitis with [Lass] 520 (Mr) 

Medrysone 

comparative ocular pressure elevation by fluor- 
ometholone, dexamethasone phosphate and 
{Mindel] 1577 (Se) 

Medulla Oblongata 

ocular lateropulsion, sign of lateral medullary 
disease [Meyer] 1614 (Se) 


Melanoma 
choroidal, enucleation or observation? new 
approach [Manschot] 71 (Ja), (corres.) 
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(Au) 

diffuse primary malignant, after prior primary 
cutaneous malignant melanoma [Augsburger] 
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motherapy for intraocular malignancy [Liu] 
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epiretinal, spontaneous separation of (Sumers] 
818 (Fe) 

subretinal neovascular, binocular diplopia asso- 
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epithelium [Greiner] 1253 (Jy) 
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tural study of posteriorly migrating cells 
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study of vitreous in primary systemic amyloido- 
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viral antigens in immune ring of herpes simplex 
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for [Blodi, Waring] 1377 (Au) 

retinal detachment following congenital cataract 
surgery, preoperative findings in 114 eyes 
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Myotonia Atrophica 

iris neovascular tufts (corres.) [Kottow] (reply) 
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vortex vein decompression for nanophthalmie 
uveal effusion [Brockhurst] 1987 (No) 
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Negroes see Blacks 

Neoplasm Metastasis 

choroidal melanoma, enucleation or observation? 
new approach [Manschot] 71 (Ja), (corres.) 
[McLean] 1298, (reply) [Manschot] 1301 (Jy) 

prognosis in uveal melanoma with extrascleral 
extension [Affeldt] 1975 (No) 

retinoblastoma, survivor 12 years after treat- 
ment for metastatic disease {Judisch] 711 
(Ap) 

tumors of anterior uvea, metastasizing malig- 
nant melanoma of iris [Sunba] 82 (Ja) 

Neoplasms 

corneal crystalline deposits associated with dys- 
proteinemia, 2 cases, literature review [Barr] 
884 (My) 

Neosynephrine see Phenylephrine 

Neovascularization 

binocular diplopia associated with subretinal 
neovascular membranes [Burgess] 311 (Fe) 

choroidovitreal neovascular ingrowth after pho- 
tocoagulation for proliferative diabetic reti- 
nopathy [Chandra] 1593 (Se) 

collagenase levels in new model of experimental 
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Nerve Block 
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res.) [Olson] 1656 (Se) 

Nerve Fibers 

clinical evaluation of nerve fiber layer atrophy as 
indicator of glaucomatous optic nerve damage 
[Quigley] 1564 (Se) 

organization of nerve fiber bundles in primate 
optic nerve head [Minckler]} 1630 (Se) 

thickness of retinal nerve fiber layer in primate 
eyes [Radius] 1625 (Se) 
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architecture of optic nerve gliomas with and 
without [Stern] 505 (Mr) 

Neurologic Manifestations 

cavernous hemangioma of retina [Goldberg] 
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nomas [Liesegang] 1885 (Au) 

NEWS AND COMMENT 

163 (Ja), 379 (Fe), 562 (Mr), 768 (Ap), 929 (My), 
1126 (Je), 1292 (Jy), 1471 (Au), 1650 (Se), 1871 
(Oc), 2073 (No), 2243 (De) 

Nose 

cocaine toxicity during dacryocystorhinostomy 
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Obituaries 

Peter Clemens Kronfeld [Böck] 924 (My) 

Ochronosis 

ocular, clinicopathological, histochemical; and 
ultrastructural studies [Kampik] 1441 (Au) .* 

Ocular Prosthesis see Eye, Artificial * 

Ocular Tension see Intraocular Pressure 

Oculomotor Muscles 

acquired orbital retraction syndrome. [Osher] 
1798 (Oc) 

characteristics of infantile esotropia following : 
early bimedia! rectus recession [Hiles]. 697° 
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ultrasound in early thyroid orbitopathy [Sha 
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Oculomotor Nerve 

acquired synkinesis, critical appraisal of; 
rection revisited [Lepore] 2206(De) 

bilateral Duane’s retraction syndrome. [Hote 
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Oculomotor Paralysis see Ophthalmoplaglir 
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Haemophilus influenzae [Cohen] 1214 (Jy). 

Ophthalmic Solutions © 
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lack of side effedts from topically administered 
10% phenylephrine eyedrops [Brown] 487 
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topically administered corticosteroids, effect on 
antibiotic-treated bacterial keratitis. [Leibo- 
witz] 1287 (Jy) 

topically applied pilocarpine, pupillary response 
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of China (corres.) [Chang] 1487 (Au) 

blind persons’ feelings about ophthalmologists 
(corres.) [Roy] 2246 (De) 

instant photography with Polaroid SX-70 Alpha I 
camera mounted on slit lamp [Lobel] 748 (Ap) 

Ophthalmoplegia 

bilateral Duane’s retraction syndrome [Hotch- 
kiss] 870 (My) 
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musele in [Eshaghian] 1070 (Je) 
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nonglaucomatous excavation of optic disc [Trobe] 
1046 (Je) 

Optic Disk 
_ acute swelling in juvenile diabetes, clinical pro- 
file and nautral history of 12 cases [Barr] 2185 






















(De) 
age, increased ocular and blood pressures, and 
retinal and dise fluorescein angiogram 


[Schwartz] 1980 (No) 
alternative definitions of open-angle glaucoma, 
effect on prevalence and associations in Fram- 
- ingham Eye Study [Kahn] 2172 (De) 
baring of circumlinear vessel, early sign of optic 
2 nerve damage [Herschler] 865 (My) 
`> digital measurement of pallor-dise ratio [Rosen- 
thal] 2027 (No) 
drusen, pseudopapilledema with (corres.) [Erkki- 
1a] (reply) [Glaser] 187 (Ja) 
eee in juvenile-onset diabetes [Pavan] 2193 
We) 
fluorescein angiography of, longitudinal follow- 
up study [Talusan] 1579 (Se) 
glaucomatous, 2-point fluorophotometry in evalu- 
“ation of [Sonty] 1422 (Au) 
creased fluorescein filling defects in wall of cup 
of, in glaucoma [Adam] 1590 (Se) 
- mode of progressive dise cupping in ocular hyper- 
~~ “tension and glaucoma [Pederson] 490 (Mr) 
nonglaucomatous excavation of [Trobe] 1046 
(Je) 
ocular neovascularization (corres.) [Hayreh] 574 
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of juxtapapillary retina and [Gass] 1790 (Oc) 
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histopathology and ultrastructure of eye 
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anophthalmic, Pseudomonas 
[Nussbaum] 1224 (Jy) 
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lowing vitrectomy and intraocular sulfur hexa- 
fluoride administration [Killey] 1448 (Au) 
intraocular photocoagulation with argon-krypton 
laser [Peyman] 2062 (No) 





Vitreous Body—Continued ‘ 
intravitreal expansion of pertuaffgyton b 
bles [Lincoff] 1646 (Se) 
intravitreal longevity of 3 perfluorocarbon ga 
[Lincoff] 1610 (Se) 
lens influence on diabetic vitrectomy resu? 
[Blankenship] 2196 (De) 
loss managed by anterior vitrectomy, long-ter 
follow-up of 59 cases [Berger] 1245 (Jy) 
ophthalmomyiasis interna [Ziemianski]} 158 
Ge) 
pars plana vitrectomy for vitreous opacity se 
ondary to presumed toxoplasmosis [Fitzgeral¢ 
321 (Fe) : 
pars plana vitrectomy, treatment for tractiona: 
macula detachment secondary to proliterativ: 
diabetic retinopathy [Miller] 659 (Ap) 
practice vitrectomy (corres.) [Moorehead] 1297" 
(Jy) 
primary systemic amyloidosis, electron mi 
scopic study of [Vallat] 540 (Mr) 
reclassification of intraocular reticulum cell sare. 
coma (histiocytic lymphoma), immunologic 
characterization of vitreous cells [Kaplan] 707 
(Ap) 
removal of intravitreous cysticerci from surface 
of optic nervehead, pars plana approach [Zinn 
714 (Ap) 
support and air supply tube for surgery on [Ma 
chemer] 154 (Ja) 
technique for removing fishhook from posterior 
segment of eye [Grand] 152 (Ja) 
traumatic hyphema, failure of steroids to alter its 
course [Spoor] 116 (Ja) 
wick syndrome following discission of posterior .,. 
capsule [Sheets] 327 (Fe); vitreous disturbance ; | 
following discission (corres.) [Verne] treply) |. 
{Sheets} 1656 (Se) 
X-linked recessive retinitis pigmentose and 
vitreous fluorophotometry, study of female 
heterozygotes [Gieser] 307 (Fe) ; 
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Wagner's Disease 

biomicroscopic evaluation and photography of 
posterior vitreous detachment [Takahashi] 665 
(Ap) 

Waldenstrém’s Macroglobulinemia see Macro- 
globulinemia 

Walienberg’s Syndrome i 

ocular lateropulsion, sign of lateral medullary 2 
disease [Meyer] 1614 (Se) 3 


i 


ies 


x 
“ 


X Chromosome see Sex Chromosomes 1 
X-Ray Tomography, Computed see Tomegra- 
phy, X-Ray Computed 4 


y“ 
Y Chromosome see Sex Chromosomes 


z 


Zona see Herpes Zoster ` 
Zoster see Herpes Zoster 


Subject Incex. 


Better visual satisfaction 
in line with your 
patients expectations 


keratorefraction with the Terry ™ Keratometer 


The Terry Keratometer adds state-of-the-art optics and computer technelogy to 
ur present operating microscope. The discriminating surgeon can now perform 
taract keratorefraction during surgery, thus climinæing the guesswork in the control 
if iatrogenic astigmatism. The result is a satisfied patient with better vision. Fhe benefit” 
is quicker, more consistent post-operative visual resteration for your patients, 

_ When you use the Terry Keratometer in surgery. you have taken the next 
important step beyond routine cataract extraction—aeven beyond intraocular lens 
implantation. 

_ For more information on the Terry Keratometee and comprehensive courses of 
instruction on its use, send your name and address wath this ad to Surgical Products 


vision, Alcon Laboratories, Inc., P.O. Box 1959, Fom Worth, Texas 76101. 





_ Pneumococcus | 


Sireptocarees 


) ~ £5 mi solution oe 
or sterile ointmen 


it] gens usually demonstra a 
loroptic® And they are not the only 
um of chloramphenicol- 

tive action. It is the broadest 


here's 3s usually some impr 


- condition in three 





